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Cnennpukanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJs1 nposefeHus B 2017 rogy e1MHOro rocyiapCcTBEHHOr0 IK3aMeHa
no MATEMATHUKE (6a30Bblii ypoBeHb)

1. Haznauenue KHM EI'D

Enuneni rocynapctBerHbId dk3ameH (EI'D) mpeactaBmser coboit dopmy
OOBEKTHBHOI OICHKM Ka4ecTBa IOJTOTOBKH JIMI], OCBOMBIINX 00Opa30BaTEeIILHEIC
IporpaMMbl  CpelHEro 0O0Iero o0pa3oBaHHsA, C HUCIOIb30BAHUEM 3aJaHH
CTaHIaPTU3HPOBAHHON (POPMBI (KOHTPOJILHBIX H3MEPUTEIILHBIX MATEPHAJIOB).

EI'D npoBonutcs B cooTBeTcTBUM ¢ DeliepalbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-03 «O6 obpasoBanuu B Poccuiickoit denepanumy.

KoHTponbHble u3MepurenbHble marepuaibl (nanee — KMM) nozBosstor
YCTAaHOBUTH YPOBEHb OCBOCHUS BBIMyCKHHMKaMu DefepadbHOr0o KOMIOHEHTa
TOCY[apCTBEHHOTO CTaHAApTa CpeaHero (MOJHOro) obmero oOpa3oBaHMS MO
MaTeMaTHKe, 0a30BBIi YPOBCHB.

PesynbTaTel €AMHOTO TOCYJapCTBEHHOTO 9SK3aMEHa 110 MaTeMaTHKe
(6a30BBII YPOBEHB) NMPHU3HAIOTCS OOPa30BATCIBHBIMH OPTaHU3AMUSIMU CPETHETO
obmero oOpa3oBaHHS ¥  00pa30BaTEIGHBIMH  OPTAaHHM3AIMAMH  CPEIHETO
npodecCHOHaNBHOrO 00pa30BaHMs KaK pe3ylbTaThl TOCYAAapCTBEHHOW HTOroBOH
aTTeCTalUH.

2. JlokyMeHThl, onpeneJsiiomue cogepxxanne KUM EI'D

Conepxanue 3K3aMeHallMOHHON paboThl onpenensercs PenepanbHbIM KOM-
MTOHEHTOM rOCyJIapCTBEHHBIX CTaHIapPTOB OCHOBHOTO obrmero
U cpenHero (TOJHOTO) o0IIero oopa3oBaHus, 0a30BbIN ypoBEeHb (Mprka3 MuHOO-
pasoBanus Poccun ot 05.03.2004 Ne 1089 «O6 yrtBepxiaenun PenepanbHOro
KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHIApTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO 00-
IErO U CpeAHETo (IIOJTHOT0) 00IIEero 00pa30BaHUs»).

3. IHoaxoas! Kk 0TOOPY coepxkaHus, pa3padoTke cTpykTypsl KUM EI'D
Pacnopsxenuem IIpasurenscrsa PO ot 24.12.2013 Ne 2506-p, npUHATHIM B
cootBercTBuU ¢ YKazoM [Ipe3unenra PD ot 07.05.2012 «O Mepax 1o peanusanuu
TOCY/apCTBEHHON MONUTUKY B 00IacTH 00pa3oBaHUs U HAyKn», yTBepxkaeHa Kon-
LETUs Pa3BUTUS MaTeMaTnieckoro oopasoBanus B Poccuiickoit @enepanmu, om-
penemnstomasi 6a30BbIe MPUHINUIEL, [ETH, 33a9d M OCHOBHEIC HampasieHus. Co-
rnacHo KoHnenuuu MaremaTHueckoe oOpa3oBaHUE JOIKHO, C OAHON CTOPOHBI,
«IIPEAOCTABIATh KAXKAOMY OOydaromeMycs BO3MOXKHOCTb JOCTHIKCHUS YPOBHS
MaTeMaTHYeCKUX 3HaHWH, HEOOXOIUMOTo U IajdbHEHIIeH YCIeNHOW XU3HU B
o01ecTBe», ¢ Ipyroi — «obecrneynBaTh HEOOXOAUMOE CTpaHE YHCIIO BBITYCKHU-
KOB, MaTeMaTHuYecKasi MOATOTOBKA KOTOPBIX JOCTATOUHA JUI NMPOJOKEHUsS 0Opa-
30BaHHS B PA3IHYHBIX HANPABICHHUAX U IS MPAKTHIECKON NEATEIbHOCTH, BKIIIO-
Yas IperolaBaHie MaTeMaTHKH, MaTeMaTHUeCKHe MCCIIeIOBaHUs, paboTy B cdhepe
UH()OPMAIMOHHBIX TEXHOJOTUH U Ap.». KpoMe Toro, «B OCHOBHOM 0OILIEM H Cpell-
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HeM o0ImmeM 00pa3oBaHHN HEOOXOINMO IPEAYCMOTPETh MIOATOTOBKY O0yYaroIIHX-
Csl B COOTBETCTBHH C HX 3allpOCaMH K YPOBHIO ITOJTOTOBKH B cpepe MaTeMaTHde-
CKOTO 00pa3oBaHMUsI.

B umcno wmep mno peammsanuu KoHIENnuM, TPUHATHIX MPHKA30M
Muno6praykn Poccun ot 03.04.2014 Ne 265, BXOIUT «COBEPIICHCTBOBAHIE CHC-
TEMBI TOCYJapPCTBCHHOI WTOTOBOM aTTECTallUH, 3aBEPLIAIOIICH OCBOCHHUE OCHOB-
HBIX 00pa30BaTeNbHBIX MPOrpaMM OCHOBHOTO OOIIEro M CpeaHero oOpa3oBaHUs,
M0 MareMaTuke, pa3paboTKa COOTBETCTBYIOIIMX KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepHaIoB, 00CCICUNBAIONINX BBEICHIE PAa3INIHBIX HAMPABICHUH N3ydeHHS Ma-
TEMaTUKU», T.€. MAaTepHaJIOB, NPEIHA3HAYECHHBIX Ul PA3JUYHBIX LEJIEBBIX TPy
BBIITyCKHUKOB.

Mogens ET'D mo matemarnke 6a30BOTO ypOBHS IpefHA3HAUCHA OIS TOCY-
JAPCTBCHHOI UTOTOBOW aTTECTAIMH BBHITYCKHHUKOB, HE TUIAHUPYIOIINX IPOIOIDKE-
HUsl 00pa3oBaHusl B mpodeccusix, MPeabsBISIONUX CHEIHATbHbIE TPEOOBaHUS K
YPOBHIO MaTEMaTHYECKOH MOArOTOBKU. Tak Kak B HACTOSAIIEE BPEMSI CYIIECTBEHHO
BO3pACTaeT pPOJb OOIMIEMATEMAaTHYECKO IOATOTOBKH B ITOBCEIHEBHON JKH3HH,
B MaCCOBBIX Ipodeccusx, B Moxenu EI'D mo MaremaTtrke 6a30BOT0 ypOBHS yCHIIe-
HBI aKI[EHTHI Ha KOHTPOJIb CIIOCOOHOCTH MTPUMEHATH NOTy4YeHHbIE 3HaHHSI Ha MpakK-
THKE, Pa3BUTHE JIOTHIECKOTO MBIILICHHS, yMEHUE paboTaTh ¢ nH(opMarmeit.

BrimorHeHne 3aqaHui SK3aMEHAIOHHOH pabOTH CBHAETEIBCTBYET O HaJIH-
YU{ Y yYacTHHKA 9K3aMEeHa 00IeMaTeMaTH4eCKuX yMEHUH, He0OOXOAUMBIX Yeso-
BEKy B COBPEMEHHOM 00IIecTBe. 3aaHus MPOBEPSIOT 0a30BbIe BEIYHCIUTEIHHBIE
U JIOTHYECKWE YMEHHS M HaBHIKH, YMEHHE aHAIM3HPOBATh WH(OPMAIIO, TIPel-
CTaBJICHHYIO Ha rpaduikax M B TaOJIMIIaX, UCIIOIH30BATh IIPOCTEHIIIE BEPOSTHOCT-
HBIe M CTaTUCTHYECKUE MOJEIH, OPHEHTHPOBAThCA B MPOCTEHIINX reoMeTpuye-
CKHUX KOHCTPYKIHAX. B paboTy BKIIIOUEHHI 3a1aHUs 0230BOT0 YPOBHS IIO BCEM OC-
HOBHBIM IIPEIMETHBIM pa3zeNnaM: TreoMeTpHs (IUIAHUMETPHS B CTePEOMETPH), all-
reOpa, Hayaa MaTEMaTHYCCKOTO aHAIIN3a, TEOPHS BEPOSITHOCTEH M CTaTHCTHKA.

TekcThl 3aMaHuii NpejyIaraeMoil MoJIeIM SK3aMEHAIMOHHOW paboThl B Iie-
JIOM COOTBETCTBYIOT (DOPMYIHPOBKAM, IIPUHATHIM B yueOHHKAX M yIeOHBIX IIOCO-
Omsx, BKIIOYEHHBIM B DenepalbHbIN NepedeHb YIeOHHKOB, PEKOMEHIYEMBIX M-
HHUCTEPCTBOM 00pa3oBaHMs M Haykd P® K HCIOIB30BAHUIO NPU peaau3alu
MMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MPOTPaMM OCHOB-
HOTO OOIIETO B CpeHEro o0Iero oopa3oBaHus.

4. Crpykrypa KUM EI'D

DK3aMeHalnoHHas paboTa COCTOUT M3 OJHOW YacTH, BKItouaromei 20 3ama-
HHUH ¢ KpaTKUM OTBETOM 0a30BOTO YPOBHS CIOKHOCTH. Bce 3amaHus HampaBieHBI
Ha MPOBEPKY OCBOEHMsI 0a30BBIX YMEHUI U MPaKTHYECKUX HABBIKOB MPHMEHEHMS
MaTeMaTHYEeCKUX 3HAHUI B TIOBCEAHEBHBIX CHTYaIHsAX.

OTBeTOM K KaxJI0My U3 3aaHuil 1-20 gBisercs Lenoe Yucao Wil KOHeuHas
JeCATHYHAs IpoOb, WM MOCIIE0BATEIBHOCTD NU(P. 3aaHue C KPATKUM OTBETOM
CUHUTAETCs BBIIOJHEHHBIM, €CIIM BEPHBIA OTBET 3amMcaH B OiaHke oTBeToB Ne | B
Toit popme, KOTOpas MPeayCMOTPEeHa HHCTPYKIIHEH MO BBINOIHEHHIO 3aJaHUS.
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5. Pacnpenenenue 3aganuii Bapuanta KUM no copepxxaHuio, BUaM yMeHHil
U crioco0aMm aeicTBuii

B sk3ameHalnoHHO# paboTe mpoBepsieTCs CIEAYONUi yueOHbIH MaTepralt:
Maremarrka, 5—6 K1acchr,

Anrebpa, 7-9 kiacchl;

AnreOpa u Havyana aHanusa, 10—11 kmaccel;

Teopus BEpoOATHOCTEN U CTATUCTUKA, 7—9 KIIacchl;

I'eometpus, 7-11 kmaccel.

B Tabnune 1 nokasaHo pacnpezieneHue 3aaHUN SK3aMEHAIMOHHON paboThI
0 COEPIKaTeIbHBIM pasfesaM Kypca MaTeMaTHKH.

NhLOD =

Tabruya 1
Pacnpedenenue 3a0anuii 3k3ameHayuoHHOU pabomol
N0 cO0epIcamenbHbIM pazoenam Kypca Mamemamuky

IIpoueHT MaKCHMAIBLHOIO
MEPBHYHOTrO (ajlia 3a BbI-
Koanue- | Makcumalinb- NOJIHEHHE 3aJaHUH TaHHOT 0
CopaepikaTe/bHbIC pa3iesibl .
CTBO HBIii IepBHY- pa3iena cogep:kaHus OT
3aaHMii HbIi 0aJ11 MaKCHMAJILHOT'0 EPBUYHOI0
fas1a 3a BCio padoTy, paB-
Horo 20
Aunrebpa 10 10 50
YpaBHEHHUs] U HEPABEHCTBA 3 3 15
DyHKIMU 1 1 5
Hayana MaTeMaTHYEeCKOTO 1 1 5
aHaIM3a
I'eomerpus 4 4 20
DneMeHThl KOMOWHATOPHKH, 1 1 5
CTaTUCTUKH U TEOPHU BEPO-
SITHOCTEH
HUroro 20 20 100

ConepxaHue U CTPYKTypa dK3aMEHaLMOHHON pabOThl AalOT BO3MOXHOCTH

JIOCTaTOYHO ITOJIHO TIPOBEPHUTH KOMIUIEKC YMEHHUI U HABBIKOB 110 TMPEIMETY:
e  yMeTh HCHONB30BaTh HPHOOPETCHHBIC 3HAHUS U YMEHHSA B IMPAKTHIECKOH
JIESITEIbHOCTH U TIOBCEJHEBHON JKU3HY;
YMETh BBIIOJIHATH BEIYUCICHUS U IPe0Opa3oBaHus;
YMETh pelaTh ypaBHEHHs 1 HEPaBEHCTBA;
YMETh BBITIONHATH IEUCTBHA C PYHKIHUAMUY;
YMETb BBIIOJNHATH JEHCTBHS C TEOMETPUUCCKUMHE (DHUTYPaMH;
YMETb CTPOUTH U UCCIIEN0BATH MATEMATUUECKUE MOJIEIIH.

B tabauue 2 npencTaBiaeHo paclnpeeseHue 3a1aHui B BapUaHTE KOHTPOJIb-
HBIX U3MEPUTENILHBIX MaTepHaJioB 10 MPOBEPSIEMBIM YMEHHSIM U criocobam eict-
BHUI.
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Tabnuya 2
Pacnpedenenue 3a0anuti 9x3amMeHayuOHHOU pabomsl
10 8UOAM NPOBEPSEMbIX YMEHUT U CNOCcobam delicmeuil

MATEMATMHKA, 11 knacc. ba3oBerit ypoBeHs 6

Ilpunooicenue
O606mennblii ni1an Bapuanta KUM EI'D 2017 roaa

no MATEMATHUKE (6a30Bblii ypoBeHb)

Ypoesnu croscnocmu 3adanuii: b — 6azosuiil.

IIpoueHT MaKcHMATBbHO-
ro NepBUYHOrO 6aJlia
Konmse- Makcu- | 3a BbIIOJIHEHHE 3aJaHHI
IIpoBepsiembie yMe}mzl " croco0bI AeiicT- CTBO 3a- MaJIbHBIH | JaHHOrO BHJIA y4eOHOH
BHii i nepBuY- JesITeJILHOCTH OT MaK-
HbI 62771 | CHMAJIBLHOTO IEPBHYHOTIO
0aJi1a 3a Bcio pabory,
pasHoro 20
YMeTh BBINONHATH BBIYHCICHHS U Ipeodpa- 5 5 25
30BaHUA
YMeTh pentath ypaBHEHHs 1 HEPAaBEHCTBA 2 2 10
VMeTb BBIIOJIHATB ACHCTBHS ¢ QyHKIHIMU 1 1 5
YMeTb BBHINONHAT ACHCTBUA C FeOMETpUYe- 3 3 15
CKUMH (HUTypaMu
YMeTb CTpOUTH U HCCIIENOBAaTh MaTeMaTH- 5 5 25
4eCKUE MOJICIH
YMeTh UCHOIb30BaTh NPUOOPETEHHbIE 3HA- 4 4 20
HUS ¥ YMEHUS B NPAKTUYECKON JESATEIBHO-
CTHU Y TTIOBCETHEBHON KHU3HH
Hroro 20 20 100

6. Pacnpenenenne 3aganuii KHM 1o ypoBHIO CJIOKHOCTH
DK3aMeHalOHHAss paboTa CONEPXKHUT 3amaHusl TOJBKO 0a30BOrO ypOBHS
CJIO)KHOCTH.

7. IpoposkuTeabHOcTh EI'D no maTtemaTuke 6a30BOro ypoBHsI
Ha BeInosHeHNe SK3aMeHalMOHHOM paboThl oTBoANTCS 3 yaca (180 MuHyT).

8. lonoiHuTEIbHBIE MATEPUAJILI U 000PyI0BaHHE

[TepeueHb TOMONHUTENBHBIX YCTPONUCTB M MaTEpUANIOB, TOJIb30BAHUE KOTO-
peiMu pazpemieHo Ha EI'D, yrBepkaeH npukazoM MunoOpaayku Poccun. Heo0-
XOIMMBIE CIIPaBOYHBIE MaTEPUANbl BBIAAIOTCS BMECTE C TEKCTOM JK3aMEHAIHOH-
HOU paboThl. [Ipy BBIMOIHEHUH 3aTaHU pa3penIaeTcs MOIb30BaThCs JINHEHKOM.

9. CucremMa ONEHHMBAHWUS BBINOJHEHHSI OTAEIbHBIX 3aJlaHU W dK3aMeHAIU-
OHHOIi pad0THI B L[EJIOM

[IpaBunbHOE penieHne Kaxaoro u3 3amanuii 1-20 ouenuBaetcs 1 Gayiom.
3agaHue CYMTAETCSl BHIIIOIHEHHBIM BEPHO, €CIH dK3aMEHYEMBIH Jal MpaBUIIbHBIN
OTBET B BUJIC IEJIOT0 YHCIIA WIM KOHEYHOM NECSITUIHOW MpoOH, WM MOCIeI0Ba-
TEIBHOCTH LUD.

MaxkcumalbHBIH IepBUYHBIN 0asut 3a BCio padoty — 20.

10. U3menennss B KUM EI'D 2017 rona B cpaBHeHun ¢ 2016 rogom
Wsmenenus ctpykrypsl u conepxkannst KM oTcyTCTBYIOT.

© 2017 denepanbHas ciyx6a 10 Hagzopy B cdhepe obpasoBanus u Hayku Poccuiickoii Deneparun

Ne IMpoBepsiemble TpeOOBaHUS Kogsr mpo- | Kogsr mpo- | Ypo- |Makcu | Ipumepnoe
(ymeHus) BEpPSIEMBIX | BEpsIEMbIX | BEHb | Malb- | BpeMs BbI-
TpeboBa- | 3JIEMEHTOB |CIOX | HBI | TIOJHEHUS 3a-
HUH K COAepXKaHUs |HOCTH | Oait JaHust 00y-
ypoBHIO | (110 KOgU(H- |3ana- | 3a BbI- | YaIOIIMMCH,
MOATOTOB- KaTopy) HUSA |TIOJHE- | M3yYaBIINM
KH (110 KO- HHE | MaTeMaTHKy
nudukaTo- 3ama- | Ha 0a30BOM
Py) HUS ypoBHE (B
MHHYTaX)
1 |YMeTh BBHINONHATH BBIYHCICHUS U IIpe- 1.1 1.1.1, 1.1.3, b 1 5
00pa3oBaHust 1.4.1
2 |YMeTh BBINOJNHATH BBIYUCICHHUSA U Hpe- 1.1 1.1.3,1.1.4, b 1 5
obpa3oBaHus 14.2
3 |YMeThb HCHONB30BaTh MPHOOPETCHHBIC 6.3 1.1.3 b 1 7
3HaHUS ¥ YMEHHUS B MPAKTHYECKON Ies-
TEJILHOCTH U IIOBCEJHEBHON JKM3HH
4 |YMeTh BBINIONHATH BBIYUCICHHUS U Mpe- 1.2 1.4.1-1.43 b 1 7
00pa3oBaHust
5 |YMeTh BBINOIHATH BblUMCIeHHS U mpe-| 1.1-1.3 1.4.3,1.4.4, b 1 8
oOpa3oBaHUs 1.4.5
6 |YMeThb HCHONB30BaTh MPHOOPETCHHBIC 6.1 1.4.1 b 1 8
3HaHUS ¥ YMEHHUS B MPAKTHYECKOU Ies-
TEJILHOCTH U TTIOBCEJHEBHON JKM3HH
7 |YMeTh pemiaTh ypaBHEHHS M HEPAaBEHCT- 2.1 2.1.1-2.1.6 b 1 8
Ba
8 |YMerb cTpouth U HcclefoBarh mpo-| 4.1,5.2 5.1.1,5.1.2,| B 1 11
CTCHIIINE MaTeMaTHICCKHIE MOJICITH 5.1.3,5.5.1,
5.5.3,5.5.5
9 |YMeTh HCHONB30BaTh NPHOOPETEHHBIE 6.1 2.1.12,6.3.1 b 1 5
3HaHUS ¥ YMEHUs B HPAKTUYECKOW [esi-
TEJIILHOCTH Y TIOBCCJTHCBHON JKU3HH
10 [YMeTb CTPOUTH H WCCIEAOBATH MPO- 5.4 6.3.1 b 1 11
CTelIe MaTeMaTHIeCKUe MOJISITH
11 [YMeTp wucmoms3oBaTh mNpuoOpeTeHHble| 6.2, 3.1 6.2.1,3.1.3 b 1 5
3HAHUS ¥ YMCHUS B MPAKTHYECKOW [esi-
TEJILHOCTH U IIOBCEJHEBHON JKM3HH
12 |Ymers crTpouTh M uccrienoBaTte mpo-(5.1,6.1,6.2 14.1 b 1 12
CTeHIIe MaTeMaTHIECKUE MOJICITH
13 |YMeTh BBIIOIHATH JEHCTBHUS C T'E€OMET- 4.2 5.3.1-5.3.5, b 1 12
pUUeCKUMH HUrypamMu 5.4.1-5.4.3,
5.5.5-5.5.7
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14 |YMeTbh BBINONHATH JeiicTBHS ¢ ¢yHK-3.3,6.2,6.3] 3.1.1-3.1.3, 8
LHASIMHA 3.2.1,3.2.5,
3.2.6,4.1.1,
4.1.2,6.2.1
15 |YMeTh BBINOJIHATH JEHCTBHS C T'€OMET- 4.1 5.1.1-5.1.5, 9
pUYECKUMU QUTypaMu 5.5.1,5.5.3,
5.5.5
16 |YMeTh BBINOJIHATH JENCTBHS C T'€OMET- 4.2 5.3.1-5.3.3, 9
pUYECKUMH (GUrypamu 5.4.1-5.4.3,
5.5.5-5.5.7
17 |YMeTb pemats ypaBHEHUS U HepaBeHcT-| 2.3, 6.1 2.2.1-225 9
Ba
18 |[YMeTb CTPOMTH H WCCIEHOBATH IIPO- 53 2.1.12 9
CTeHIINe MATeMaTHIECKUE MOJICITH
19 |YMeTp BBINONHATH BEIYHCICHUS W TIpe- 1.1 1.4.1,1.4.2 16
obpa3oBaHus
20 |[YMeTp CTpPOHTH M HCCIEHOBATH IIPO- 5.1 1.4.1,1.4.2, 16
CTEHIINEe MaTeMaTHICCKHIE MOICIIH 222

Bcero 3aganuii — 20; U3 HUX

T10 THITy 3aJiaHHuil: ¢ KpaTkuM oTBeToM — 20;
10 YpOBHIO croxkHOCcTH: b — 20.
MakcuManbHBbIil HepBUUHbIN Oasut 3a padoty — 20.
Obuiee Bpemst BBIONHEHHs paboThl — 180 MUHYT.
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IMPOEKT

Enuneiii rocygapctBenssiit 3x3ameH o MATEMATUKE

Cnennduxanus
KOHTPOJIBHBIX U3MEPUTEIIbHBIX MAaTEPUATIOB
115t ipoBenenust B 2017 rony
€IMHOT0 FOCYIapCTBEHHOI0 dK3aMeHa
110 MaTeMaTHKe

IIpodunabHblii ypoBeHb

noarotoByieHa denepaabHBIM FOCYAAPCTBEHHBIM O0KETHBIM
HaY4YHBIM yUpPEXJICHUEM

«DEJIEPAJIBHBI UHCTUTY T MEJIATOr MYECKHUX U3MEPEHUIA»

MATEMATHUKA, 11 knacc. IIpodunbablii ypoBeHb 2

Cnenndnkanus KOHTPOJbHBIX H3MEPHTEILHBIX MATEPHAJIOB
Anst nposefenust B 2017 roay eIuHOro rocy1apcTBeHHOI0 IK3aMeHa
no MATEMATHUKE (npo¢uibHblii ypOBEHbB)

1. Haznayenue KHM EI'D

Enueenii rocymapctBeHHbld sk3ameH (EI'D) mpencraBisier coboil dopmy
00BEKTUBHON OLIEHKU KayecTBa MOJATOTOBKHU JIMI, OCBOMBIIUX O0pa3oBaTENIbHBIE
IpOrpaMMBbl  CPeTHEro o0mero oO0pa3oBaHUS, C HCIONB30BaHUEM 3aJaHui
CTaHapTU3NPOBAHHON (POPMBI (KOHTPOIBHBIX H3MEPHTEIBHEIX MaTEPHATIOB).

EI'D npoBoautcs B coorBercTBUM ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012
Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit depepariymy.

KonTponsasie n3mepurensabie MaTepuans! (KMM) mo3BoISIOT yCTaHOBHTE
YPOBEHb OCBOCHHMS BBIITYCKHHKaMH DenepabHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa30BaTeIbHOTO CTaHApTa CPEAHEro (TMOJIHOTO0) 0011ero 00pa3oBaHus.

Pe3ynpTaThl €MIMHOTO TOCYAapPCTBEHHOTO dK3aMeHa M0 MaTeMaTHUKe MpU3Ha-
I0TCsL 001Ie00pa30BaTEeIbHBIME OPTaHU3AIMAMH, B KOTOPBIX pean3yroTcsi 00paso-
BaTeJIbHbIE IIPOrpaMMBbl CPEIHETO (IIOJIHOI0) 001Iero oOpa3oBaHus, Kak pe3ysbTa-
THI TOCYJAapCTBEHHOH MTOTOBOM aTTecTaluy, a 00pa30BaTEIbHBIMI OpraHU3aIHs-
MH BBICIIETO NPO(ECCHOHATBHOr0 00pa30BaHMs — KaK PEe3YNbTATHl BCTYIHTEIb-
HBIX HCIBITAaHMH 10 MaTeMaTHKeE.

2. JlokyMeHThl, onpenesiionue cogep:xanne KUM EI'D

ConeprxaHue SK3aMEHaMOHHOHW PabOTHI omperenseTcs Ha ocHoBe Dere-
paJbHOTO KOMIIOHEHTa TOCYAZapCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIEro
u cpeanero (MOJHOro) obmiero odpaszoBaHus (mpuka3 MuHoOpa3oBanus Poccuu
ot 05.03.2004 Ne 1089 «O6 yrBepxaennn deneparbHOr0 KOMIIOHEHTa TOCYap-
CTBEHHBIX CTaHIAPTOB HAYAJILHOTO OOINETO, OCHOBHOTO OOIIETO U CpemHero (Toj-
HOr'0) 00111ero 00pa3oBaHUI»).

3. Iloaxoaswl Kk 0TOOPY coAepkaHus, pa3padorke cTpykTypbl KUM EI'D

IIpencraBneHHas MoJenb 3K3aMEHALMOHHOW PabOTHl MO MaTeMaTuke (Ko-
TU(QHUKATOPBI 3JIEMEHTOB COllepKaHus U TpeboBaHuil s cocraBienus KM, ne-
MOHCTPAIIMOHHBIA BapHaHT, CHCTEMa OIICHUBAHUS YK3aMEHAIMOHHON PabOTHI) CO-
XpaHseT IPEeMCTBEHHOCTh C 9K3aMEHALIMOHHON MOJIENBIO MPOLUIBIX JIET B TeMa-
TUKE, IPUMEPHOM COJIEPKAHUH U YPOBHE CIIOKHOCTH 3aJaHHUMH.

Brimonnenne 3aganmii actu 1 dk3aMeHannoHHOW paboThl (3amaHus 1-8)
CBUJICTEIILCTBYET O HAIMYMU OOIIEMAaTeMaTHUECKIX YMEHHH, HEOOXOIUMBIX YeJ0-
BEKY B COBpEMEHHOM oO011ecTBe. 3ajaHusl 3TOH YaCTH MPOBEPSIOT 0a30BbIC BHIYHC-
JIUTENbHBIE U JIOTUYECKHE YMEHHUS W HaBBIKM, YMEHHE aHaJM3UPOBaTh MH(MOpMa-
U0, TIPEICTABIICHHYIO Ha Tpadukax W B TaONWIAX, UCIOIB30BATh MPOCTEHIINE
BEPOSITHOCTHBIE W CTAaTHCTHYECKHE MOJENU, OPUCHTHUPOBATHCS B MPOCTEHIIHMX
TeOMETPUYECKUX KOHCTPYKUMIX. B yacTe 1 paboThl BKIIOYEHBI 3aJaHUs IO BCEM
OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKU: TeoMeTpHs (TUIAaHUMETPHUS U CTEPeOMeT-
pust), anreOpa, Hayajga MaTeMaTHYSCKOTO aHaJIK3a, TEOPHs BEPOSTHOCTEH M CTaTH-
CTHKA.
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B memsx s¢dextrBHOrO 0TOOPA BHITYCKHUKOB AIS MPOJODKEHUS 00pa3o-
BaHMS B BEICIINX YYEOHBIX 3aBEJICHUAX C PAa3IMYHBIMH TPeOOBAHMSIMH K YPOBHIO
MaTeMaTU4YeCKOW MOJIrOTOBKH aOUTYPHUEHTOB, 3a/1aHUsl 4acTH 2 paboThl POBEPS-
IOT 3HaHUS Ha TOM YpPOBHE TpeOOBaHWH, KOTOPBHIA TPaAMLIUOHHO MPEIbSBISETCS
By3aMH ¢ IpO(HIBHEIM 3K3aMEHOM IT0 MaTteMaTtuke. [lociennue Tpu 3aiaHns dac-
TH 2 TIpeHa3HAYCHBI I KOHKYPCHOTO 0TOOpa B BY3HI C MOBBIILICHHBIMU TPeOOBa-
HUSIMU K MaTeMaTHYECKOM MOATOTOBKE a0UTYypHUEHTOB.

CoxpaHeHa ycIIeITHO 3apexomeHnoBaBmas ceds B 2010-2016 rr. cucrema
OLICHWBAHUS 3aJaHUH C Pa3BEPHYTHIM OTBETOM. OTa CHCTEMa, NPONOJDKHBIIAS
TPaJULUHU BBIIYCKHBIX M BCTYIHUTENbHBIX 3K3aMEHOB 10 MaTeMaTHKe, OCHOBbIBA-
eTcs Ha CIEAYIOMNX IPUHINIAX.

1. BOo3MOXHBI pa3IHYHBIE CHOCOOBI M 3allMCH PA3BEPHYTOTO PEIICHHS.
I'maBHOe TpeOOBaHME — pELICHHE NOJDKHO OBITh MaTEMaTHYECKH I'DaMOTHBIM, U3
HEro JI0JDKEH OBITh TIOHSATEH XOJ1 paccykJIeHHI aBTopa paboTsl. B octanbHOM (Me-
ToM, (hopMa 3arMCH) pelIeHue MOXKET ObITh MPOU3BOJIBHBIM. [l0HOTA M 000CHO-
BAaHHOCTbH PACCYKACHHUI OICHUBAIOTCS HE3aBHCHMO OT BEIOPAHHOTO METO/IA pelle-
Hus. [Ipy 3TOM OIlCHUBAeTCS MPOJBIKCHNUE BHITYCKHUKA B PELICHUHN 33a4H, a He
HEJIOYETHI [0 CPABHEHUIO C «ITAJOHHBIMY PEIICHUEM.

2. Ilpu pemeHnH 3a1a41 MOXKHO HCIIONB30BaTh 03 JOKA3aTeIbCTB M CCHIIOK
MaTeMaTH4ecKue (aKThl, colepKammecs B yaeOHUKaX M y4eOHBIX MMOCOOMX, pe-
KOMEHAYEMbIX K HCIIOJb30BAHUIO IPU peaIu3alul UMEIOUIMX I'OCYAapCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTeIbHBIX MPOrPAMM CPEIHETO 00IIero oOpa3oBaHHUs.

TexcTsl 3amaHuil IMpeATaraeMoi MO 3K3aMEHAI[MOHHOH paboTHl B Iie-
JIOM COOTBETCTBYIOT (DOPMYJIHPOBKAM, IIPUHATHIM B YUeOHHKaX M YYeOHBIX I10OCO-
Ousx, BkIoyeHHBIM B DenepasnbHblil nepedeHb yueOHUKOB, pEKOMEHyeMbIX Mu-
HHICTEPCTBOM 00pa30oBaHUS M HAaykun P® K HCHOIB30BaHMIO NP pPeaH3aIin
MMEIOIIIX TOCYJapCTBEHHYIO aKKPEANUTAIIHIO 00pa30BaTENbHBIX MPOrPaMM OCHOB-
HOT'0 OOLLEro U cpeHero oduero oopa3oBaHusl.

4. Crpykrypa KUM EI'D

DKk3aMeHalMOHHAass paboTa COCTOMT M3 JIBYX 4acTei, KOTOPBIE Pa3IHyaroTCs
10 COAEPIKAHMIO, CIIOKHOCTH U YUCITY 3aJaHui:

— yacth | comepxut 8 3amanuii (3amaHus 1-8) ¢ KpaTKUM OTBETOM B BHIIC
[EJIOT0 YMCIIA WM KOHSYHOH AeCATHIHOHN Npodu;

— 4acTh 2 couepkuT 4 3ananus (3aganus 9—12) ¢ KpaTKUM OTBETOM B BHJIE
LIEJIOTO YMCIIa WIIM KOHEYHOW JIeCATUYHOM npoOu u 7 3amanuii (3amanus 13—-19) ¢
pa3BepHYTHIM OTBETOM (IIOJHAS 3aMUCh PEHIeHUs] ¢ 000CHOBaHUEM BBITIOITHEHHBIX
TeWCTBHIA).

3agaHus yacTv 1 HampaBlieHBI Ha NPOBEPKY OCBOEHUs 0a30BBIX YMEHUI U
MPAaKTHYECKUX HABBIKOB IMPUMEHEHHS MaTeMaTHYECKHX 3HAHMH B ITOBCEJHEBHBIX
CUTYyalusX.

IMocpencTBoM 3aaHuii YacTh 2 OCYIIECTBISETCS MPOBEPKA OCBOCHUS MaTe-
MaTUK{ Ha MpoGHILHOM YPOBHE, HEOOXOAMMOM AJIsl IPUMEHEHUS! MaTeMaTUKU B
npoQecCHOHANBHO NeITebHOCTH U Ha TBOPYECKOM YPOBHE.

[To ypOBHIO CIIO)KHOCTH 3aJaHUsl PACTIPENCIIIOTCS CICAYIONIMM 00pa3oM:
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3amaHug 1-8 MMeroT 0a30BBIA ypOBEHb; 3amaHMs 9—17 — MOBBIMICHHBIN YPOBEHD;
3agaHus 18 u 19 oTHOCATCA K BBICOKOMY YPOBHIO CIIO>KHOCTH.

3aganud yacTH | npeaHasHa4deHBb! U1 ONMpeAeNeHHs MaTeMaTHYECKUX KOM-
METeHTHOCTEH BBIITYCKHUKOB 00pa30BaTENbHBIX OPTaHU3ALUH, PeaTn3yIONuX Mpo-
TpaMMBI CpeqHero (ITOTHOT0) 00Iero o0pa3oBanus Ha 0a30BOM YPOBHE.

3agaHue ¢ KpaTtkuM oTBeToM (1—12) cumraercss BBIOJHEHHBIM, €CIH B
6yanke oTBeToB No 1 3a)MKCHPOBaH BEpHBIH OTBET B BHUJIC LIEJIOT0 YHCIIA HIIH KO-
HEYHOH JECSTUIHON APOOH.

3aganus 13—19 ¢ pa3BepHYTBIM OTBETOM, B YHCJIE€ KOTOPBIX 5 3aJaHUi IIO-
BBIIIEHHOTO U 2 33/1aHUS BBICOKOTO YPOBHEH CI0KHOCTH, ITpeHa3HAuEeHbI Ui 60-
Jiee TOUYHOM nuddepeHanuu aOuTypueHTOB By30B.

IIpu BbINONHEHUU 33JaHUM C Pa3sBEPHYTHIM OTBETOM 4YacTH 2 JK3aMeHalU-
OHHOI1 paboTHI B OyiaHKe O0TBeTOB Ne 2 NOJDKHBI OBITH 3aIMCaHBI IIOJTHOE 0OOCHO-
BaHHOE pelIeHHEe U OTBET JUIS KaxJI0! 3a1adH.

B tabnuue 1 npuBeneHo pacnpenelieHHe 3aJaHui MO YacTsIM SK3aMEeHAIlU-
OHHOI1 paboTHI.

Tabruya 1
Pacnpedenenue 3a0anuii no yacmsam IK3aMeHayuOHHoOU pabomol
IporieHT MakCUMaIBHOTO Tep-
Kounu- Maxkcu- port P
. | Bu4HOrO Oayina 3a BHINOJIHEHHE
YacTh | 4ecTBO | MAaJIbHBII o N .
3a7aHMil TaHHOW YacTH OT Mak- Tun 3apannit
pabotsl | 3anma- epBHY-
o 5 CHMaJIbHOTO IEPBUYHOTO Oasuia
HUM HBIH Gan
3a BCIO paboTy, paBHOrO 32
Yacts 1 8 8 25 C KpaTKUM OTBETOM
Yacts 2 11 24 75 C KpaTKUM U pa3BEpPHYTHIM
OTBETOM
Htoro 19 32 100

5. Pacnpenesienne 3aganuii KUM no conep:kaHuio, BUIaM yMeHUH U CIOCO-
0am neicTBU
3ananus yacT 1 mpoBepsIOT CIeAYIONINA yueOHbIi MaTepua:
Marematunka, 5—6 KJ1acchl,
Anrebpa, 7-9 xnaccer,
Anrebpa u Havana aHanu3a, 10—11 xraccer;
Teopus BeposITHOCTEH M CTaTHUCTUKA, 7—9 KI1acchl;
. T'eometpus, 7-11 xmaccel.
3amgaHusg 9acTH 2 MPOBEPAIOT CIICAYIOMUH yIeOHbII MaTepua:
1. Aunrebpa, 7-9 knacchr;
2. AnreOpa u Havyana ananu3a, 10—11 knaccer;
3. Teometpus, 7-11 kmaccer.
B Tabnure 2 nmpuBeneHo pacmpeneneHe 3aJaHui 3K3aMeHAIIMOHHOI pabo-
THI 110 CO/IEPKATENBHBIM pa3ziesiaM Kypca MaTeMaTHKH.

AR
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Tabauya 2
Pacnpedenenue 3adanuii 2x3ameHayuoHHoU padomul
1O cO0epIUCAmMenbHbIM Pa30enam Kypca Mamemamuxi
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‘VMeTh BBINOJIHATH BEIYUCIIC- 1 1 3,1

HUSL U TpeoOpa3oBaHus

YMeTb pemath ypaBHEHUS U 4 9 28,1
HEPaBEHCTBA

‘VMeTb BBIIOIHATH AEHCTBUS 2 2 6,2

¢ QyHKUMSIMA

‘VMeThb BBITTOJIHATD JCHCTBUS 5 8 25,0

¢ reoMeTpuueckuMu Qury-
paMHu, KOOPAWHATAMH 1 BEK-
TOpaMu

YMeTb CTpouTh U HCCe/0- 3 6 18,8
BaTh MaTeMaTHYECKUE MOJIe-
m

Hroro 19 32 100

IporeHT MakCUMaIbHOTO IEPBUY-
. | HOro 6amma 3a BBINOJTHEHHUE 3a/1a-
ConepxxatenbHble pa3- | KomndectBo | MakcumanbHBIH .
JIEeIbI 3alaHUI TIEPBUYHBII AT HUI IAHHOTO pasieia COACPRaHM
OT MaKCUMAJILHOTO IEPBHYHOTO
Oaia 3a BCro paboTy, paBHOTO 32
Anrebpa 4 9 28,1
VYpaBHeHUs U Hepa- 5 10 31,2
BCHCTBA
DyHKIMU 2 2 6,3
Hauana matemarnue- 2 2 6,3
CKOTO aHAJIN3a
I'eomerpust 5 8 25,0
DeMeHThI KOMOUHA- 1 1 3,1
TOPUKH, CTATHCTHKHA U
TEOPHH BEPOATHOCTEN
Hroro 19 32 100

ConepkaHne SK3aMEHAlMOHHOHW pabOTHI JaeT BO3MOXKHOCTH HPOBEPHUTH
KOMIUIEKC YMEHUH MO MPEAMETY:
®  yMETb WCIOJIb30BaTh INPHUOOPETCHHbIE 3HAHUS M YMEHHs B IPAKTHYECKOH
JeATeTIbHOCTH U TIOBCETHEBHOM JKU3HU;
YMETb BBITIOJNHATH BEIYMCICHUS U IIPeoOpa3oBaHus;
YMETb pelaTh ypaBHCHHS 1 HEPAaBCHCTBA;
YMETb BBIIIOIHATE JICHCTBHSA C (PYHKIMIMUY;
YMETb BBIIIOJIHATD JICHCTBHS C TEOMETPUUECKUMH (DUIYpaMu, KOOpAUHATAMU
U BEKTOPaMH;
e  yMETb CTPOWUTH U UCCIEIOBATH MAaTeMAaTHIECKHE MOIEIH.

B tabnune 3 npuBeneHO pacnpesieicHue 3aaHuid 3K3aMeHaMOHHON pabo-
THI TIO BHJIaM MIPOBEPSEMbIX YMEHHH U CIIOcO00aM JIeiicTBUIL.
Tabruya 3
Pacnpedenenue 3adanuil 2K3amMeHayuoHHOU padomul
10 BUOAM NPOBEPAEMbIX YMEHUIL U CHOCOOAaM Oelicmeutl

6. Pacnpenenenue 3aganuii KUM no ypoBHIO CJ10:KHOCTH

Yacts | comeprxut § 3amanuii 6a3oBoro ypoBHs (3amanus 1-8). Hacts 2 co-
JEPKUT 9 3aaHMil TOBBIIICHHOTO YPOBHA (3amaHus 9—17) n 2 3aaHUS BBICOKOTO
YPOBHS CIIO)KHOCTH (3aaanus 18, 19).

B tabnune 4 npuBeneHO pacnpeeicHue 3aaHuii 3K3aMeHaIMOHHON pabo-
THI 110 YPOBHSAM CJIO>KHOCTHL.

Tabnuya 4
Pacnpedenenue 3adanuii no yposHio croxcnocmu
[IporeHT MaKCUMAIIBHOTO MIePBUY-
HOro Oayna
YpoBeHb ci10k- N 3a BBINOJTHEHUE 3aJJaHUH JTaHHO-
Komnmuaectso 3a- MakcuManbHBII
HOCTH . . T'O YPOBHS CJIOKHOCTH
o TaHMUI TIepBUYHBII Oait
3a1aHui OT MAaKCHMAJIEHOTO TIEPBHYHOTO
Oasuta 3a BCIo paboTy, paBHOTO
32
bazoBblit 8 8 25
TToBBIIIICHHBIN 9 16 50
Bricokuit 2 8 25
Utoro 19 32 100

TIpoueHT MaKCUMAITLHOTO
MIEPBUYHOTO Oajia
3a BBITTOJIHEHHUE 3aTaHUH

IIpoBepsieMble ymMeHUs U KonuuectBo MaxcumanbHbIH
z . N N JTAaHHOTO BHJA OT MAaKCH-
croco0b! nefcTBHit 3aaHui TIEPBUYHBIH Ot
MaJIEHOTO ITEPBUYHOTO
OaJua 3a Bcio paboTy,
pasaoro 32
YMeTh HCHONB30BaTh MPUOO- 4 6 18,8

pETEHHbIE 3HAHHSA U YMEHUS
B MPAKTUYECKON JEATENBHO-
CTH ¥ IIOBCEJHEBHON XU3HU
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7. IlpoaosxurteabHocTs EI'D o MaTemaTnke npoguibHOro yposHs
Ha BEImonHEHHE 5K3aMEHAMOHHOW PaboTHI OTBOAMTCA 3 Waca 55 MHUHYT
(235 MuHyT).

8. lonojiHMTe/IbHBbIE MATEPUAJIBI H 000PY/I0BaAHUE

[lepeueHb OMONMHUTENBHBIX YCTPOHCTB M MaTEpUAIOB, MOJIb30BAHUE KOTO-
peiMu pazpemieHo Ha EI'D, yrBepkneH npukazoM MunoOpHayku Poccun. Heo0-
XOIMMBIE CIIPaBOYHBIE MaTEpUaNIbl BBIAAIOTCS BMECTE C TEKCTOM JK3aMEHAIMOH-
HOU paboTel. [Ipy BEITOIHEHUH 3aIaHUN pa3penIaeTcst MOJIb30BaThCs JINHEHKOM.
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9. CucremMa oLleHMBAHUsS BbINOJHEHHMS] OTAeIbHBIX 3aJaHUN W 3K3aMeHAlU-
OHHOIi padoTHI B LEJIOM

[IpaBuibHOE pelieHHe Kaxaoro u3 3aaaHuid 1-12 ouenuBaetcs 1 Gayiom.
3agaHue CYMTAETCSl BBHIIIOJIHEHHBIM BEPHO, €CIIHM dK3aMEHYEMBIH Jai MpaBUIIbHBIN
OTBET B BUJIE LIEJIOTO YHCIIA WM KOHETHOH ECATHIHON IpOOH.

Pemenust 3ananuii ¢ pa3BepHyThIM OTBETOM oLieHHBatoTcs 0T 0 10 4 6amios.
TTonHOEe mpaBUIBHOE peIIeHUE Kaxaoro wu3 3aganuid 13—15 onenuBaercs
2 OamnaMu;, KaXI0ro u3 3amanuii 16 u 17 — 3 Gamnamu; KaXKa0ro U3 3amaHuii 18
u 19 — 4 Gannamu.

IIpoBepka BeloaHEeHUs 3aaaHui 13—19 npoBoauTcs SKCIEpTaMH Ha OCHOBE
pa3paboTaHHON CUCTEMBI KPUTEPUEB OLIEHUBAHUSI.

B cootBerctBuu ¢ IlopsaxoM IpoBeneHUs TOCy1apCTBEHHOM UTOTOBOH ar-
TeCTallMK TI0 00pa3oBaTENIFHBIM IPOTrpaMMaM CpEIHEro oOmero oOpa3oBaHHS
(npuka3 Munobpnayku Poccun ot 26.12.2013 Ne 1400 3apeructpupoBan MuHroC-
toM Poccunm 03.02.2014 Ne 31205)

«61. Tlo pe3ynbTaram nepBoil U BTOPOH NMPOBEPOK 3KCIEPTHI HE3aBUCHMO
JPYT OT Jpyra BBICTABISIIOT OAJIbI 32 KaXKABIH OTBET Ha 3a/IaHMs SK3aMCHAIIHOH-
Hoii pabotel EI'D ¢ pa3BepHYTHIM OTBETOM...

62. B crmywae CymecTBEHHOTO PacXOX/CHHUS B 0aJIax, BEICTaBICHHBIX JBY-
Ms OKCIIepTaMH, Ha3Ha4YaeTcs TPeThs MpoBepka. CyIIECTBEHHOE PACXOXKICHHE B
Oamiax OIpeneseHo B KPUTEPUSX OLEHHMBAHMS IO COOTBETCTBYIOLIEMY Y4€OHOMY
peaAMETY.

OKCTepTy, OCYIIECTBISIOMIEMY TPEThIO IPOBEPKY, IPEIOCTaBISACTCS WH-
(dopmanus o Gaax, BHICTABICHHBIX SKCIIEPTaMH, paHee NMPOBEPSBIINMH 3K3aMe-
HallMOHHYIO PabOTY».

1. Pabota yuactamka ET'D HampaBmsercst Ha TPeTbIO NPOBEPKY, €CIM pac-
XOKIeHHe B 0ayurax, BEICTABICHHBIX IBYMs HKCIIEPTAMH 3a BBITIOIHEHHE JIF0O0TO
u3 3agannit 13—19, cocraBmser 2 u Oonee Gamia.

B sToM ciydae TpeTHil sKcrepT MpoBepseT TOJIBKO OTBET Ha TO 3aJaHue, KOTOPOoe
OBLIO OIIEHEHO ABYMS SKCIIEPTaMHU CO CTOJb CYIIECTBEHHBIM PACXOKICHACM.

2. Pabota ygactauka EI'D HampaBiseTcst Ha TPETHIO IPOBEPKY NPH HATHIUH
pacxoaeHuid X0Ts Obl B IBYX U3 3aaanuii 13—19.

B sToM ciydae TpeTHii SKCHepT IepenpoBepsieT OTBETHI Ha BCE 3aaHHs pa-
OOTEL

MakcuManbHbIA epBUYHBINA 0aJuT 3a BCo padoty — 32.

Bannb ans noctyniaeHus B By3bl OJACUUTHIBaOTCA 10 100-0amibHOM mIKane
Ha OCHOBE aHAIIM3a PE3yJIbTATOB BBHIMOJHEHUS] BCEX 3aJaHUi dK3aMEHAMOHHOM
paboThL.

10. U3menenuss B KUM EI'D 2017 roaa B cpaBHenun ¢ 2016 roqom
W3menenus ctpykTypsl u conepxanust KIIM oTcyTcTBYIOT.
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Yposuu croocnocmu 3adanuii:

8

IIpunoxenue 1
O606mennblii nian sBapuanra KUM EI'D 2017 roaa
no MATEMATHUKE (npo¢uibHblii ypOBEHbB)

B — 6azosvui; 11 — nosvluennwviii; B — evicokuil.
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1 |YMmers wucnonb3oBath npuod-| 6.1 1.1.1, B| 1 5 2
pEeTEeHHbIE 3HAHWS U YMEHHS B 1.1.3,
MPaKTUYECKON  JIEATEIbHOCTH 2.1.1
U TIOBCEIHEBHOM XU3HU
2 |Ymers ucnoinbzoBaTh npuod-| 3.1,6.2 3.1-3.3, b 1 5 2
pEeTEeHHbIE 3HAHUS U YMEHHUS B 6.2.1
MPAKTHYECKON  JEATEIbHOCTH
U TIOBCEAHEBHOM KU3HU
3 |VYMeTh BBINOJIHATH JTENCTBHS C 4.1 5.1,55 b 1 5 2
reOMETPUYECKUMHU  (Urypamu,
KOOp/IHATaMH U BEKTOpaMU
4 |YMeTb CTPOUTH U UCCIIEAOBATH 54 6.3 b 1 5 3
IpocTeime MaTeMaTH4ecKue
MOJENN
5 |[YmMerp pemarts ypaBHeHHs u| 2.1 2.1 B| 1 5 3
HEepaBeHCTBa
6 |YmeTh BeIMONHATH aeiictBus ¢| 4.1,5.2 | 5.1.1-5.1.4,| b 1 10 3
reOMETPUYECKUMHU  (UTypaMH, 5.5.1-5.5.5
KOOpAMHATAMH U BEKTOpAaMU
7 |YMeTh BBINOMHATH AeiicTBus c¢| 3.1-3.3 4.1-43 b 1 10 5
dyHKIUSIMA
8 |YMeTh BBINONHATH AeucTBUS ¢| 4.2 5.2-5.5 b 1 10 5
TreOMETpUYECKUMHU  (urypamu,
KOOpANHATAMH W BEKTOpaM1
9 |YMmerp BbIMONHATH Bbrducie-| 1.1-1.3 1.1-1.4 Im| 1 10 5
HYSI ¥ IpeoOpa3oBaHus
10 |[YMeTp ucmonmp3oBaTh mpuod-| 6.1-6.3 2.1,2.2 Im| 1 15 5

PETCHHBIC 3HAHUA U YMCHHUSA B
npaKanecxoﬁ JACATCIbHOCTH
U TTIOBCEAHEBHOM KU3HUA
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MATEMATHKA, 11 knacc. [IpodunbHslit ypoBeHb

11 |YMeTb CcTpOUTh M UCCIIEeI0BaTh 5.1 2.1,22 20 10
npocTeime MaTeMaTH4ecKue
MOJEN!

12 |YMmeTh BBINONHATH AeiictBus ¢| 3.2, 3.3 4.1,4.2 20 10
byHKIMAMI

13 |Ymerp pemath ypaBHeHus u| 2.1-2.3 2.1,2.2 20 10
HEepaBeHCTBA

14 |YmeTh BHIMONHATH aetictBus c| 4.2, 4.3, 5.2-5.6 40 20
reomerpuueckumu ¢purypamu,| 5.2, 5.3
KOOpAMHATAMH U BEKTOpaMU

15 |Ymers pemaTh ypaBHeHus u| 2.3 2.1,2.2 30 15
HEPaBEHCTBA

16 |YMmerb BbIIONHATE AedcTBus ¢| 4.1, 5.2, 5.1 - 25
reOMEeTpUYecCKUMH urypamu,| 5.3
KOOpANHATAMH W BEKTOpPaMU

17 |Ymerp ucmonmp3oBaTh mpuod-| 6.1, 6.3 1.1.1, - 35
pEeTeHHbIE 3HAHWS U YMEHHS B 1.1.3,
MPAKTUYECKON  JIeATENbHOCTH 2.1.12
U NIOBCEIHEBHOM XKU3HU

18 |YMerb pemaTb ypaBHeHus H| 2.1-2.3, 2.1,2.2, - 35
HEpaBEHCTBA 5.1 32,33

19 |Ymerb cTpouts U uccienosars| 5.1, 5.3 1.1-14 - 40

HpOCTeI;'IHIPIC MaTeMaTH4YCCKUEC
Moaeu

Bcero 3aganuii — 19; u3 Hux

TI0 TUITY 3aJITaHUH: C KpaTKUM OTBEeTOM — 12; ¢ pa3BepHyThIM OTBETOM — 7;

10 ypoBHIo cioxHoct: b—8; [1-9; B—2.

MaxcuMaITbHBIA IEpBHYHBINA 0aint 3a padoty — 32.
OObuiee BpeMs BBINOIHEHHs padoThI — 235 MUHYT.
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IMPOEKT

Enunstii rocynapctBennsiii sx3ameH no MATEMATHUKE

Komndukarop
TpeOOBaHM K yPOBHIO OATOTOBKH BBIITYCKHUKOB
00pa3oBaTeIbHBIX OPraHU3auui Ul IPOBEICHHS
€IMHOT'0 TOCYAapCTBEHHOI'0 3K3aMeHa
10 MaTeMaTHKe

noarotoByieH denepatbHbIM TOCYJaPCTBEHHBIM OFOPKETHHIM
HAYYHBIM yUpPEXIECHUEM

«DEJIEPAJIBHBIA MIHCTUTYT NEJATOT' MUECKUX U3MEPEHUIN»

MATEMATHUKA, 11 xnacc 2

Konnduxarop
Tpe0oBaHMIii K YPOBHIO NOATOTOBKH BbLIYCKHUKOB 00pa30BaTe/IbHBIX
OopraHu3anuii 1718 NpoBeaeHUs
€/IMHOI0 rocyJapCcTBEHHOI0 9K3aMeHa
no MATEMATHUKE

Komudukatop TpeboBaHWil K ypOBHIO TOJTOTOBKH  BBIITYCKHHKOB
00pa3oBaTeNbHBIX OpraHu3alid Uil MPOBENSHHS EAMHOTO T'OCYIapCTBEHHOTO
JK3aMEeHa 110 MaTeMaTWKe COCTaBJieH Ha oOcHOBe OO0s3aTeNbHOr0 MHUHHMyMa
coJiep)KaHMsl OCHOBHBIX 00pa3oBaTelbHBIX Hporpamm u TpeGoBaHMH K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB CpelHel mKoibl (mpuka3 MuHoOpazoBanus Poccun ot
05.03.2004 N2 1089 «O6  yrBepxkmeHHH  (emepalbHOTO  KOMIIOHEHTA
I'ocynapcTBEHHBIX CTaHIAPTOB HAYaIBHOTO OOIIEro, OCHOBHOTO OOWIEr0 H
cpenHero (MoJTHOr0) 001Iero o0pa3oBaHus»).

Komudukarop TpeboBanmii o BceM paszesiaM BKIOYAeT B ce0s TpeOoBaHUS
K YPOBHIO ITOJITOTOBKU BEIITyCKHHKOB 00Opa30BaTENBHBIX OpraHW3anuii (06a30BbIH
YPOBEHB).

B nepBoM crosOre TabmuIbl YKa3aHbl KOJbI Pa3/ieiioB, HA KOTOPBIC pa30HUThI
TpeOoBaHMSA K yPOBHIO MOATOTOBKH II0 MaTreMaTnke. Bo BTopom cronbue ykas3aH
KOJ TpeOOBaHMA, IUII KOTOPOTO CO3MAOTCSA JK3aMCHAIIMOHHBIE 3aJaHusi. B
TpeThbeM CTOJIOLE YKa3aHbl TpeOoBaHUs (YMEHMs), HpPOBEpsieMble 3aJaHUSIMU
9K3aMEHAMOHHOH paboTHI.

Kon
pfs'(;lﬂe- Kon:::gf;lpy- Tpe6oBanus (ymeHust), npom:,pﬂeMble
3aJaHUAMM IK3aMeHAIIMOHHOI paboThI
Jaa TpedoBaHus
(ymeHHus1)
1 YMeTh BBINOJIHATH BLIYMCICHNUS H NIPe00pa3oBaHus
1.1 Bromonuate  apudmerndeckue JAEHCTBUS, codeTas YCTHBIE U
NMCbMEHHBIE TPHEMBI; HAXOJUTh 3HAYEHHs KOPHS HaTypalbHOH
CTENECHH, CTENEHH C PALOHANBHBIM IIOKa3aTeIeM, Jorapupma
1.2 Bbruucnsate  3HaueHUs UYMCIOBBIX M OYKBEHHBIX BBIPAXKCHHIA,
OCYILECTBIIsIE HEOOXOAMMBbIE MOICTAHOBKM U IIPeoOpa3oBaHus
1.3 ITpoBoaMTE 10 U3BECTHBIM (hOPMYJIAM M MPaBHIAM IPEe0Opa3oBaHUs
OyKBEHHBIX  BBIPDKEHHMH, BKIIOYAIOIIMX CTENEHH, PpaJUKalbl,
JorapH(MbI ¥ TPHTOHOMETPHIECKHE (yHKINH
2 YMerb pemiaTh ypaBHEHHsI H HepaBeHCTBA
2.1 Pemare  panuoHaneHele,  HMppAlMOHANBHBIE,  IOKa3aTelbHbIE,
TPUTOHOMETPUUECKHE U JIOTapH()MUUESCKHUE YPABHEHHUS, HX CUCTEMBI
2.2 Pemats ypaBHeHus, npocTeire CHUCTEMbl YPaBHEHHI, HCIONb3Ys
cpoiictBa (QyHKIMH M MX Tpa(uKOB; HCHOIb30BaTh  JUIS
NPHOIMKEHHOTO PElIeHns] ypaBHEHHI M HepaBeHCTB Ipaduueckuil
METO
2.3 Pemars paumonanbHble, IIOKa3aTelbHblE M JlorapupMUUYECKHE
HEPaBEHCTBA, MX CHCTEMbI
3 YMeTh BBINOJIHATD AeHCTBUSA ¢ QYHKIUAMH
3.1 OmnpenensiTh 3Ha4eHUE (PYHKLUMM IO 3HAYEHUIO apryMEeHTa IIpH
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pa3NUYHBIX croco0ax 3azaHus (QYHKIMHU; ONUCHIBATH IO Tpaduky
HOBEJICHIE U CBOWcTBA (QYHKIHUH, HAXOIUTh IO TpaduKy dyHKIMH
HauOonbllee M HAMMEHbIEE 3HAYCHHS; CTPOUTh rpaduKu
U3yUYECHHBIX QYHKIHI

32

Bbruncnsate  npousBoIHBIE U IEPBOOOpA3HBIC  3IEMEHTApPHBIX
dyHKIMI

33

HccnenoBath B l'IpOCTCI‘/'IIHI/IX ciy4dasax (i)yHKI_II/IPI Ha MOHOTOHHOCTbD,
HaXOJIUTh HanOOJIbIIIce U HAUMEHBIIICE 3HAYCHHS (l)yHKI.II/II/I

YMeTh BBINOJHATH JAEHCTBUSI C reoMeTpu4eCKuMHu (lmrypaMu,
KOOpAWHATAMH H BEKTOPaMH

4.1

Pemars [UTAHUMETPUIECKHE 3a1a9u Ha HaXO0XKICHHUE
TEOMETPUYCCKUX BEINYUH (IJIMH, YIJIOB, IUIOLIACiT)

42

Pemath mpocreiiue cTepeoMeTpUUECKHE 3aaud Ha HAXOXKACHHE
TeOMETPUUECKHX BEIMYMH (JUIMH, YIVIOB, IUIONIaneH, 0O0BEMOB);
UCHONb30BaTh ~ NPU  PEIICHHH  CTePEOMETPHYECKHX  3ajad
IUIAHUMETPUUYECKHE (haKThl U METOMBI

43

OmnpenensiTe KOOPAMHATHI TOYKH; IPOBOAWTH ONEpaluy Haj
BEKTOPaMU, BBIYUCIIATH JUIMHY M KOOPJIUHATHI BEKTOPA, YO MEXY
BEKTOpaMU

YMeTh CTPOUTH M HCCIEI0BATH MPOCTEiillIne MaTeMaTHYeCKHe
MoaeHn

5.1

Monennpoaan, PpCaIbHBIC CUTYAllU! HA A3BIKE anre6pm, COCTaBJIAATH
YpaBHCHUS M HEPABCHCTBA I10 YCJIOBUIO 3aJadyd; HCCICA0BATH
TIOCTPOCHHBIC MOJICJIM C UCIIOJIb30OBAHUEM alllapara aJ'Il'C6pI>I

52

MopenpoBaTh peanbHble CHTyalldM Ha s3bIKE T'€OMETpHH,
HCCNIENOBaTh  NOCTPOEHHBIE ~ MOJENM  C  MCIOJb30BaHHEM
FeOMETPUUYECKHUX IOHATHH M TEOpeM, ammapaTa anreOpbl; pelarb
NpPaKTUYECKUE 3a/1a4H, CBA3AHHbIE C HAX0KIEHUEM T€OMETPHIECKHX
BEJTMYHH

53

IIpoBogMTE nOKa3aTeNbHBIE PAcCyXKJICHUA NPH PEHICHHH 3ajad,
OLICHMBATh JIOTHYECKYTO TIPaBUIILHOCTH paccyxaeHni,
Pacmo3HaBaTh JIOTHYECKU HEKOPPEKTHEIE PACCYKIACHUS

5.4

MogenupoBaTh  peanbHble  CUTyallud Ha  sI3bIKE  TEOPHHU
BEPOSATHOCTEH M CTAaTUCTHKHU, BBIYMCIATH B IPOCTEHINNX CIydasx
BEPOSITHOCTH COOBITHH

YMeTh HCHOJB30BAaTh NPHOOpPETEHHbIE 3HAHWUS W yYMEHHsI B
NPAKTHYECKOH JeATETbHOCTH H NOBCEAHEBHOM KH3HHU

6.1

AHanu3upoBaTh pealbHbIE UMCIOBBIE JAHHBIE, HH(OPMALHUIO
CTaTUCTUYECKOTO XapaKTepa; OCYLIECTBISATh IPAKTHYCCKHE PacyeThl
mo QopMmynaam; TONB30BAaThCA OLEHKOW W TIPUKUIKOH MpH
HPAKTHYECKHX pacyuerax

6.2

OmuchiBaTh € MOMOLIBIO  (GYHKUMH  pasiMuHbIE  pPealbHbIC
3aBUCUMOCTH MEXAY BEIMYMHAMM M HMHTEPIPETHPOBATH HX
rpaduky; u3BIeKaTh MHGOPMALMIO, IPEICTABICHHYIO B TaOnuuax,
Ha JlMarpaMmax, rpadukax

6.3

PemaTe mnpuKgazHBle 3amadd, B TOM 4HCIE  CONMANIBHO-
9KOHOMMYECKOTO U (PU3MYECKOro Xapakrepa, Ha Haubonbliue U
HaMMEHBIINE 3HAYCHNUS, Ha HAXOXKJIECHUE CKOPOCTH M yCKOPEHHS
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INPOEKT

Enunbiii rocynapcrBensbiid sx3amMeH o MATEMATHUKE

Koaudpuxarop
anemeHToB cofepxkanus o MATEMATHUKE
JJ1d COCTABJICHUA KOHTPOJIbHBIX U3MCPUTCIIBHBIX MaTCPUAJIOB IJIA
MPOBEACHUS €IMHOTO TOCYAAPCTBEHHOI'O SK3aMEHa

norotorsicH DeiepanbHbIM TOCYIAPCTBEHHBIM OF0PKETHBIM
HAyYHBIM yUpPEXKICHHEM

«DEJIEPAJIBHBIV UTHCTUTYT MEJIATOT'MYECKHUX U3MEPEHUIN»

MATEMATUKA, 11 xmacc 2

Konuduxkarop
3jieMeHTOB cofep:xkanusi no MATEMATHUKE
JIJISl COCTABJIEHUSA KOHTPOJIbHBIX H3MEPHUTEJIbHbBIX MaTePHAJIOB
JJ1sl IPOBeJeHUsl eAUHOI0 IOCY1apCTBEHHOI0 3K3aMeHa

Koaugukarop 2IeMEHTOB COAEp)KaHWS s COCTaBJICHHS KOHTPOJIbHBIX
U3MEpUTENbHBIX MaTtepraiioB EI'D mo maremaTike cocraBieH Ha ocHOBe O0S3aTeIbHOTO
MHHUMYMa COJACPXKaHHS OCHOBHBIX O0Opa3oBaTeNbHBIX OporpamMm u TpeOoBaHHWU K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB CpeAHEH mIKojbl (mpuka3 MuHoOpa3oBanust Poccuu
or 05.03.2004 Ne 1089 «O06  yrBepxkaeHWH  (enepaIbHOrO  KOMIIOHEHTA
T'ocymapCTBEeHHBIX CTAaHOAPTOB HAYAIbHOIO OOILIEro, OCHOBHOTO OOILICTO U CPEIHErO
(mostHOTO) 00IIIEr0 0Opa30BaAHHSDY).

Koaugukarop >7IeMEHTOB COJACpXKAHUSA 1O BCEM pas3jeiaM BKIIOYaeT B cels
SJIEMEHTBI COJIEPXKAaHMS 332 KypC CpeAHel IIKojbl (0a30BbIH YPOBEHb) U HEOOXOAUMBIC
3IIEMEHTBI CO/ICPIKAHMS 32 KypC OCHOBHOM IIKOJIBI.

B nepBoM cTonbIie TaOMUIIBI YKa3aHbI KOJBI Pa3/ieioB U TeM. Bo BTopoMm cTonoIe
yKa3aH KOJ COJCpKaHHs pasfena (TeMbl), UIi KOTOPOTO CO3IAIOTCS MPOBEPOUYHBIC
3aaHHs.

Kon Kon
paste- KOHTPOJIUPY- DJIeMeHTBI coflep:KaHusl, npoBepseMble
na emMoro 3aJJaHUSIMHU IK3aMEeHAIIMOHHOH padoThbI
3J1eMeHTa
1 Auredpa

1.1 Yucna, kopuu u cmenenu
1.1.1 Ilenbie uncna
1.1.2 CreneHsp ¢ HaTypalbHBIM II0Ka3aTeIEM
1.1.3 Jpobu, NpoIeHThI, palMOHAIEHBIE YUCIIa
1.14 CreneHs ¢ LeNbIM IT0Ka3aTelIeEM
1.1.5 Kopensb ctenenu n > 1 u ero cBoiictsa
1.1.6 CreneHs ¢ palioHaIbHBIM IOKA3aTeIeM U € CBOWCTBA
1.1.7 CBoIiCTBa CTEIEHH C JIEHCTBUTEIIHLHBIM II0Ka3aTeIeEM

1.2 OcHosbl mpucoHomempuuy
1.2.1 CuHyc, KOCHHYC, TAHTeHC, KOTAHT'€HC MTPOM3BOJIEHOTO YTIa
1.2.2 Panguannas mepa yria
1.23 CuHyc, KOCHHYC, TAHT€HC M KOTAaHICHC Ynclia
1.24 OCHOBHBIE TPUTOHOMETPUUECKUE TOXK/IECTBA
1.2.5 DopMyJibl IPUBEICHUS
1.2.6 CuHyc, KOCHHYC ¥ TAHT'€HC CYMMBI U Pa3HOCTU JIBYX yIJIOB
1.2.7 CHHYC M KOCHHYC JIBOMHOTO yriia

1.3 Jlozapugpme
1.3.1 Jlorapudgm uncna
1.3.2 Jlorapudm nponsBeneHus, YaCTHOTO, CTETICHH
133 JlecATHYHBII U HaTYpaJIbHBIN JIOTapU(MBIL, YUCIIO €

1.4 Ilpeobpazosanusa svipasiceruil
1.4.1 [IpeoOpa3zoBaHust BBIpAKCHUH, BKIIOYAIONINX apUPMETHUECKHE

orepanuu
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3.1.5

[IpeobpazoBanus rpaHKOB: MapauIeTbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO 0Ceil KOOPJHHAT

1.4.2 [IpeoOpa3zoBaHust ~ BBIPAKCHHUH,  BKIOYAIOMHAX  ONEPAIUIO
BO3BEICHHS B CTETICHD
143 [IpeobGpazoBanus BBIpAXKEHUIl, BKJIFOUAIOIUX KOpHU
HATYpaIbHOH CTeNeHH
1.4.4 [IpeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHHH
1.4.5 IIpeoOpazoBanne  BBIpAKEHWH,  BKIIOYAIOMINAX  OINEPAIUIO
JIorapu(QpMUPOBAHUS
1.4.6 Monynb (abcoiroTHas BEJIMYMHA) YHCIa
2 YpaBHeHHSI H HEPABEHCTBA
2.1 Ypasuenus
2.1.1 KBagpatHble ypaBHEHHUS
2.1.2 PanmoHasbHble ypaBHEHUS
2.13 MppanuuoHanbHele ypaBHEHHs
2.14 TpuronomeTpudecKie ypaBHEHHS
2.1.5 IMoka3zaresbHEIE ypaBHEHUS!
2.1.6 Jlorapudmuyeckie ypaBHEHHUS
2.1.7 PaBHOCUIIBHOCTD YpaBHEHUH, CUCTEM ypaBHEHHUH
2.1.8 I[Ipocreiinue cucTeMsl ypaBHEHUH ¢ IByMs HEU3BECTHBIMU
2.1.9 OCHOBHBIC TIPHEMBI PELICHUS CHCTEM YPaBHCHUIl: ITOJCTaHOBKA,
anredpandecKoe CI0KeHUEe, BBEJICHHE HOBBIX MEPEMEHHBIX
2.1.10 Hcnonb3oBaHue cBOHMCTB M rpadukoB QyHKIMH IPU pelICHUH
ypaBHEHUI
2.1.11 N3o0paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH  MHOXKECTBa
peleHni ypaBHEHUH ¢ IByMs IEPEMEHHBIMH M UX CHCTEM
2.1.12 [Ipumenenne  MaTeMaTH4YECKUX  METOJOB Uil peIIeHUs
COIepXAaTeNbHBIX 3alad M3 paIMYHBIX oOJlacTed HayKu U
npakTuky.  VHTepmperammst  pesynbTata, y4€T  peaNbHBIX
OTpaHUYeHUN
2.2 Hepasencmesa
2.2.1 KBanpaTHbie HepaBeHCTBa
222 PanyonanbHble HEpaBeHCTBA
223 [Toka3aTenpHbIe HEPAaBEHCTBA
224 JlorapudmMuueckie HepaBeHCTBA
225 CucreMbl JIMHEHHBIX HEPABEHCTB
2.2.6 CucTeMbl HEPaBEHCTB C OTHOU MepeMeHHON
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPAaBEHCTB
2.2.8 Hcmnonp3oBaHue CBOMCTB U rpadukoB (QyHKIMH NPU pEIICHUH
HEpaBEeHCTB
229 MeTo MHTEPBAJIOB
2.2.10 W3o0paxxeHne Ha KOOPJAMHATHOM IUIOCKOCTH  MHOXKECTBa
peleHHi HepaBeHCTB C IBYMsI HIEPEMEHHBIMHU U UX CHCTEM
3 DyHKINH
3.1 Onpedenenue u epaguk gynkyuu
3.1.1 Oynkuust, 001acTh onpeaeneHus GpyHKIHNA
3.1.2 MHOXECTBO 3HaYCHUH (HYHKIINH
3.13 I'paduk Gpynxuun. [Ipumeps! GpyHKIHMOHAIBHBIX 3aBHCUMOCTEH B
peaNbHbIX MpoLieccax U SBICHHSIX
3.14 Oo6parnas dyskuus. ['paduk oOpaTHON GyHKIHH
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3.2 Dnemenmaproe ucciedosanue QyHkyutl
3.2.1 MoHoTOHHOCTh  GyHKIMH. [IpoMeXyTKH  BO3pacTaHus U
yObIBaHUs
322 YérHOCTh M HEYETHOCTD (DYHKIINU
323 [MeproguYHOCTh QYHKINH
324 OrpaHn4eHHOCTh (PYHKIHU
325 Toukn sSkcTpeMyMa (JIOKQIBHOTO MakCHMyMa W MHHHAMYyMa)
¢yHKIMH
3.2.6 Haubonpmee 1 HauMeHblIee 3HAYCHUS. PYHKIUU
3.3 OcHosHble dnemenmapHvle YHKYUY
33.1 JIuneiinas Qynkuus, e€ rpadguk
332 OyHKIMA, omUCHIBaOLmIags OOpaTHYI0  HPOMOPHHUOHAIBHYIO
3aBHCHMOCTB, €€ rpaduK
333 KBagparuuHas QyHkuus, e€ rpagux
334 CrenenHas (pyHKUUI C HATYPAIbHBIM I0Ka3aTeseM, eé rpaduk
335 Tpuronomerpudeckue GpyHKIHH, X TpapuKH
3.3.6 IMoka3zarenbHas QyHKIMs, e€ rpaduk
3.3.7 Jlorapudmuueckas dyHkIms, e€ rpadguk
4 Hauyana MaTeMaTH4eCKOro aHAJIM3a
4.1 Ilpouszsoonasn
4.1.1 IMonstne o mnpon3BOAHONH (GYHKIUH, T'€OMETPHYECKUH CMBICT
MIPOU3BOAHOM
4.1.2 DuU3NUecKuil CMBICI TMPOU3BOJIHOM, HAaXOXIEHHE CKOPOCTU SIS
nporiecca, 3a1aHHoro GopmyJioit uiu rpadhuKom
4.1.3 YpaBHeHHE KacaTelnbHOU K rpaduKy QYHKIHH
4.14 [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOIO
4.1.5 [Tpon3BoAHBIE OCHOBHBIX JIEMEHTAPHBIX QYHKUHIT
4.1.6 Bropas npousBoaHast ¥ e€ GU3HIECKHH CMBICIT
4.2 Hccnedosanue ¢hynkyuil
421 [lpumeHeHHe TMPOM3BOAHOM K HCCIENOBAaHHIO (QYHKIHMHA U
MTOCTPOCHUIO TpauKOB
422 [Ipumepsl HUCIONB30BaHMS TMPOU3BOJHON JUIS  HAXOXKACHUS
HAWIy4IIero PenieHus B NPHUKIAAHBIX, B TOM YHCIIE COLHAIBHO-
9KOHOMHYECKHX, 3aa4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 [TepBooOpa3HbIe NIEMEHTapHBIX (QYHKINI
4.3.2 [pumMeps! npUMEHEeHHsI HHTerpaia B QU3HKe U TeOMETPUH
5 I'eomeTpus
5.1 Inanumempus
5.1.1 TpeyronbHUK
5.1.2 [MapannenaorpamMM, OpsIMOYTOJIBHUK, pOMO, KBaApaT
5.13 Tpanerust
5.14 OKpY>KHOCTD U KPYT
5.1.5 OKpY>XHOCTb, BIIMCAHHAas B TPEYTOJIBHUK, M OKPY>KHOCTb,
OIUCAHHAsl OKOJIO TPEYroJIbHUKA
5.1.6 MsuoroyroasHuK. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIBHUKA
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5.6 Koopounamut u sekmopbl
5.6.1 KoopaunaTs! Ha mpsMOH, IeKapTOBBI KOOPIMHATH! HA IIOCKOCTH
U B IPOCTPAHCTBE
5.6.2 Dopmyia paccTOSHHS MEXKIY ABYMs TOUKAMH; YPaBHEHHE Chepbl
5.63 Bekrop, MoIynap BeKTOpa, PAaBEHCTBO BEKTOPOB; CIIOXKEHHE
BEKTOPOB M YMHO)KCHHE BEKTOPa HA YHCIIO
5.64 Komnuueapusie BekTopbl. PasnokeHne BekTopa MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM
5.6.5 Komnnanapusie BEKTOPBI. Paznoxenue o TpéM
HEKOMIUTAHAPHBIM BEKTOpaM
5.6.6 KoopaunaTs! BekTOpa; CKaIspHOE IPOU3BEAECHHE BEKTOPOB; YIoJl
MEXy BEeKTOpaMU
6 DJIeMEHTbl ~ KOMOMHATOPHUKM, CTATHCTHKA H  TeOpHH
BEpPOSITHOCTEIl
6.1 Dnemenmul KOMOUHAMOPUKYU
6.1.1 [ToouepenHslii 1 OTHOBPEMEHHBII BEIOOD
6.1.2 DopMmyJbl UncIa coueTaHui U nepecraHoBok. bunom HeroToHa
6.2 Dnemenmul cmamucmuxu
6.2.1 Tabnu4HOE M rpaduyecKoe NPeICTABICHUE JaHHBIX
6.2.2 UucnoBble XapaKTEPUCTUKU PSAAOB JAHHBIX
6.3 Onemenmul meopuu eeposimuocmeti
6.3.1 BepostHOCTH COOBITHIL
6.3.2 [Ipumepsl HUCTIONB30BaHHUS BEPOSTHOCTEH M CTATHCTHKH IpPU
PECIICHUHU NPUKIAAHBIX 3a0a4

5.1.7 [IpaBunbHBIE MHOTOYIOJIbHMKHM. BrucaHHas OKpPYXHOCTb U
OIHCAHHAsI OKPY>KHOCTH IIPAaBHIBHOTO MHOTOYTOJIFHHKA
5.2 IIpamvsie u nrockocmu 8 NPOCMpancmee
5.2.1 [epecekaromuecs, napauienbHble U CKPELUIUBAIOIINECS MPSIMBIE;
HEPNEeHIUKYISIPHOCTh NPSIMBIX
522 [NapaynensHOCTb NPSIMOMA U ILIOCKOCTH, IPU3HAKYU U CBOICTBa
523 [NapaynenbHOCTh MIIOCKOCTEHN, IPU3HAKY U CBOMCTBA
524 [NeprieHaUKYISIPHOCTS MPSAMOM M IUIOCKOCTH, TPHU3HAKA M
CBOMCTBA; MEPHEHOUKYJSP M HAKIOHHAs; TeopemMa O Tpex
MEePIEeHINKYIspax
525 [lepneHqUKyISIpHOCTb IOCKOCTEH, IPU3HAKY U CBOMCTBA
5.2.6 [MapannensHoe MPOEKTUPOBAHUE. N3o0paxenue
[POCTPAHCTBEHHBIX GUTYP
5.3 Mmnozoepannuxu
5.3.1 IMpusma, e€ ocHoBaHus, OOKOBbIE pEOpa, BHICOTA, OOKOBas
MOBEPXHOCTB; IPsIMasi IPU3Ma; IIPaBUJIbHAS IPU3Ma
532 [Napamenenunen; Ky0; CHMMETpHH B Ky0Oe, B TapauIeICIHUIeae
533 IMupamuna, e€ ocHoBaHWe, OOKOBBIE pEOpa, BHICOTA, OOKOBas
MOBEPXHOCTh; TPEYTOJbHAsI NUPAMH/IA; IPABIIIbHAS THPaMIIa
534 Ceuenust Ky0a, IPU3MBI, TUPAMHIBL
535 IpencraBnenue o MPaBUIIBHBIX MHOTOTPaHHHUKAX (TETpasap, KyoO,
OKTa3Ip, TOJAEKAIP M MKOCAIP)
5.4 Tena u nogepxnocmu epawjenus
54.1 Humuanp.  OcHoBaHMe, BBICOTA, OOKOBas  IOBEPXHOCTb,
oOpazyromiasi, pa3BepTKa
542 Komnyec. OcHOBaHME,  BBICOTA, OOKOBass ~ MOBEPXHOCTH,
obpasyromas, pa3BepTKka
543 [ap u cdepa, uX cedeHust
5.5 HU3mepenue ceomempuieckux 6enudun
5.5.1 Benuuuna yria, rpagycHas Mepa yria, COOTBETCTBHE MEXIY
BEJINYMHOM yIJIa U JUIMHOW IYTH OKPYXKHOCTH
552 Yron Mexny NpsMbIMH B IIPOCTPAHCTBE; YroJl MEXIy NpsAMOU U
TUIOCKOCTBIO, YTOJI ME&XIY IUNIOCKOCTAMH
553 Jnuna ~ oTpe3ka,  JOMAaHOH, OKpY’KHOCTH, HEepUMETp
MHOT'OYTOJIbHHKA
5.54 PaccTosiHHe OT TOYKM 10 TPSAMOM, OT TOYKH JO TUIOCKOCTH;
pacCTosIHUE MEXAY HNapaJuICIbBHBIMU U CKPEUIUBAIOIIUMUC
NPAMBIMH, PACCTOSHUEC MEXKY NapaJUICIbHBIMU IJIOCKOCTAMU
5.5.5 [Inomane TpeyroapHUKa, Mapajuieaorpamma, Tparneuuu, Kpyra,
CEeKTOpa
5.5.6 IMnomanp NOBEPXHOCTH KOHYyCA, IIMIIMH/IpA, chepsbl
5.5.7 O0BpéM KkyOa, HPAMOYTONBHOIO Mapaienenunena, MUPaMUIbL,
IIPU3MBI, IUIUHAPA, KOHyCa, 1apa
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