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Cnennpukanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJs1 nposefeHus B 2019 rogy e1MHOro rocyiapCcTBEeHHOr0 3K3aMeHa
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

CoznepxaHue HSK3aMEHALMOHHOW pPabOTBI O MaTeMaTHKE OIPEAeIeTCs
OenepabHBIM KOMIIOHEHTOM TOCYJApCTBEHHBIX CTaHAapPTOB OCHOBHOTO OOIIETro
U cpenHero (TOJHOTO) o0IIero oopa3oBaHus, 0a30BbIN ypoBEeHb (Mprka3 MuHOO-
pazoBanus Poccun ot 05.03.2004 Ne 1089).

3. Iloaxoasl Kk 0TOOPY coAep:kaHus, pa3padorke cTpykTypbl KUM EI'D
Pacniopsixenunem [paBurenscrBa P® ot 24.12.2013 Ne 2506-p, npuHATHIM B
coorBercTBuu ¢ YkazoM IIpesugenra P® or 07.05.2012 «O Mepax no peanusanuu
TOCYJapCTBEHHOH TOJIMTHKH B 001acTH 00pa3oBaHus U HAYKW», yTBepxkaeHa KoH-
LENIMs pa3BUTHS MaTeMaTideckoro obpasoBanus B Poccuiickoit dexeparmu, om-
penesnsiomas 6a3oBble MPUHIMIGL, LIENH, 334291 U OCHOBHBIE HampasieHus. Co-
racHo KoHnennuu maremMaTtudeckoe o0pa3oBaHHE NOJDKHO, C OJHON CTOPOHBI,
«IIPEROCTABIATE KAKAOMY OO0ydaromeMycst BO3MOXXHOCTH JOCTIDKCHHS YPOBHS
MaTeMaTU4YeCKUX 3HaHUM, HeOOXOJUMOro i AalbHEHIIEH YCHEIIHOW JKU3HU B
o01ecTBe», ¢ APYro — «obecreuynBaTh HEOOXOAMMOE CTPAHE YHCIIO BBITYCKHH-
KOB, MaTeMaTu4eckas MoJroToBKa KOTOPBIX IOCTAaTOYHA IS MIPOAOIDKEHUs 00pa-
30BaHUS B PA3JIMYHBIX HANPABJICHUAX M JUIS MPAKTHUECKOW JESTEILHOCTH, BKIIFO-
Yas MpernoJjaBaHue MaTeMaTHKH, MaTeMaTHUECKHE UCCIIeIoBaHus, paboTy B cdepe
MH(QOPMAIIMOHHBIX TEXHOJIOTHIA U Ap.». KpoMe Toro, «B 0CHOBHOM 00111eM U cpel-
HeM o0ImmeM 00pa3oBaHHN HEOOXOMUMO IPEIYCMOTPETh ITOJrOTOBKY O0yYarolHX-
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Csl B COOTBETCTBUH C MX 3alpocaMy K YPOBHIO MOJATOTOBKH B cpepe MaremMaThye-
CKOT0 00pa30BaHUM.

B umcno wmep mno peanmusanuu KoHUenuuy, OpPUHATBIX MPHKA30M
Muno6pnayku Poccuu ot 03.04.2014 Ne 265, BXOIUT «COBEPIICHCTBOBAHUE CHC-
TeMBbI TOCYJAPCTBEHHOM MTOIOBOM aTTECTAllUM, 3aBEPLIAIOLICH OCBOCHUE OCHOB-
HBIX 00pa3oBaTENIbHBIX NMPOrpaMM OCHOBHOI'O OOILEro M CpedaHero o0pazoBaHus,
[0 MaTeMaTuke, pa3paboTKa COOTBETCTBYIOIIUX KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepHaioB, 00ECIeUNBAIOIINX BBEICHUE PAa3IHYHBIX HAIIPABICHUH H3y4eHUs Ma-
TEMaTHKU», T.€. MATEPUAIIOB, NPEAHA3HAYCHHBIX [UIS Pa3IMYHBIX IIEJIEBBIX TPYIII
BBIITyCKHUKOB.

Mopgens EI'D no mMatemarnke 0a30BOro ypoOBHs MpeAHA3HAUYEHA JAJISl TOCY-
JTApCTBEHHOW MTOrOBOM aTTECTAllMH BBIIYCKHUKOB, HE TUIAHUPYIOIIUX MPOOIIKE-
HUsI 00pa3oBaHus B MPOQeccusix, MPEeIbIBISIONUX ClEHaIbHbIC TPEOOBAHUSI K
YPOBHIO MaTeMaTHYECKOH MOArOTOBKU. Tak Kak B HACTOALIEE BPEMS CyLIECTBEHHO
BO3pAcTaeT pPOJib OOIIeMaTeMaTHYeCKO MOATOTOBKM B TOBCEIHEBHOH KH3HH,
B MaccoBbIX npodeccusx, B Monenu EI'D mo MaTtemaTrke 6a30BOTO YPOBHS yCHIIe-
HBI aKIIEHTHI HA KOHTPOJIb CITOCOOHOCTH NMPUMEHSATH MOJTyUYeHHbIE 3HAHUS Ha Tpak-
THKE, Pa3BUTHUE JOTMYECKOr0 MBIIIJICHUS, yMEHHE paboTaTh ¢ HHpOpMaIuei.

BrimonrHeHNe 3a1aHU 9K3aMEeHAIMOHHON paOOTHl CBHIETEIBCTBYET O HAU-
YHH y YYaCTHHKA K3aMeHa oOlIeMaTeMaTHIeCKUX YMEHUH, HEOOXOIMMBIX 4elo-
BEKy B COBPEMEHHOM o0liecTBe. 3alaHus MPOBEPSIOT 0a30Bbl€ BBIYMCIUTEIILHBIE
W JIOTHYECKHE YMEHHS W HaBBIKH, YMEHHE aHAIM3MPOBaTh MH(POpMAIHIO, Tpe-
CTaBJICHHYIO Ha rpaduKax U B TaOIHIaX, UCTIONB30BATH MPOCTEHIIIIE BEPOSTHOCT-
HBIC€ U CTATHCTUYECKHE MOJEIH, OPHUEHTHUPOBATHCS B MPOCTEUIIMX T'€OMETpUYe-
CKUX KOHCTPYKLMsIX. B paGoTy BKIIoUYeHHI 3a1aHus 0a30BOr0 YPOBHS IO BCEM OC-
HOBHBIM IIPEMETHBIM pa3feniaM: TeoMeTpusl (TTAHUMETPHS U CTEPEOMETPHS), all-
reOpa, Hagaa MaTEMaTHUSCKOTO aHAIIN3a, TEOPHS BEPOSITHOCTEH M CTATHCTHKA.

TexkcThl 3ajaHuii IpeplaraeéMod MOJENM 3K3aMEHAllMOHHOW paloThl
B IIEJIOM COOTBETCTBYIOT (OPMYTHPOBKAM, NMPHHATHIM B YUEOHUKAX M Y4EOHBIX
MOCOOMSIX, BKIFOUSHHBIM B DenepanbHblil mepedeHb YIeOHUKOB, PEKOMEHTyEMBIX
MuHucTepcTBOM 00pa3oBaHusi U Hayku PD K HCMONIB30BaHUIO MPU peai3aiuu
MMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTALMIO 00pa30BaTeIbHbIX MPOrPaMM OCHOB-
HOTO OOIIET0 U CPEeHEro 00IIEeTro 0Opa3oBaHMs.

4. Crpykrypa KUM EI'D

DK3aMeHallMOHHasi paboTa COCTOMT W3 OJHOW YacTH, COAepKallei
20 3amaHMil ¢ KPaTKUM OTBETOM 0a30BOTO YPOBHS CIOKHOCTH. Bce 3amaHus Ha-
MpaBJIeHbl HA MPOBEPKY OCBOCHHs 0a30BHIX YMEHHWH W IMPAKTUYECKUX HABBIKOB
MPUMEHEHHUS MaTEMaTHYECKUX 3HAHUH B MIOBCEHEBHBIX CUTYaIIHsX.

OTBETOM K KaXA0MY W3 3anaHuii 1-20 sBisieTcs 1es10e YUCIo, WK KOHEY-
Hasl JecATUIHas 1poOb, WM MOCIe0BaTeIbHOCTh udp. 3amannue ¢ KpaTKuM OT-
BETOM CYHMTAETCS BBIITOJHEHHBIM, €CIM BEpHBIH OTBET 3alUCaH B OJIaHKE OTBETOB
Ne 1 B Toit hopme, KOTOpas MpeayCMOTPEHA UHCTPYKIUEH MO BBHITIOJIHEHUIO 3a/1a-
HUSL.
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5. Pacnpenenenue 3aganuii Bapuanta KUM no copepxxaHuio, BUaM yMeHHil
U cnocobaM aeiicTBuii

B sk3ameHalnoHHO# paboTe MpoBepsieTCs CICAYIONUI yueOHbIH MaTepHal.
Maremarrka, 5—6 KIacchl.

Aure6pa, 7-9 Kiacchl.

AnreOpa u Havyana aHanuza, 10—11 kmaccsl.

Teopus BEpOATHOCTEN U CTATUCTUKA, 7—9 KIIacChl.

I'eometpusi, 7-11 kmaccel.

B Tabnune 1 nokasaHo pacnpezaeneHue 3aaHuil 3K3aMEeHallMOHHON paboThI
IO COZIepIKaTeIbHBIM pasfenaM Kypca MaTeMaTHKH.

NhwOD -

Tabruya 1
Pacnpedenenue 3a0anuii sk3ameHayuoHHoU pabomol
no co0epIcamenbHbIM pazoenam Kypca MamemamuKu

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
aHaM3a
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 IPAKTHIECKOH
JIESITEIbHOCTH U TIOBCEJHEBHON JKU3HY;
YMETh BBIIOJIHATH BEIYUCICHUS U IPe0Opa3oBaHus;
YMETh pelaTh ypaBHEHHs 1 HEPaBEHCTBA;
YMETh BBITIONHATH ACUCTBHSA 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 NPOBEPSEeMbIX YMEHUT U CNOCcobam delicmeuil
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Ilpunooicenue
O606mennblii ni1an Bapuanta KUM EI'D 2019 roaa

no MATEMATHUKE (6a30Bblii ypoBeHb)

Ypoesnu croscnocmu 3adanuii: b — 6azosuiil.

ITIpoueHT MaKCUMAJIBLHO-
ro NepBUYHOrO0 0ajiia
Konmse- Makcn- | 3a BbIIOJTHEHHE 3aJaHHI
IIpoBepsiembIe YMeHRA B €roco0b! aelcT- CTBO 3a- MaJIbHBIH | AaHHOTO BHJA y4eOHOI
BUH [— nepBu4- JesITeIbHOCTH OT MaK-
HbI 627171 | CHMAJIBLHOTO MEPBHYHOTO
6an1a 3a Bclo padory,
paBHoro 20
YMeTh BBITIONHATH BHIYUCICHUS H TIpeodpa- 5 5 25
30BaHHS
YMeThb pemaTth ypaBHEHUs 1 HEPABEHCTBA 2 2 10
YMeTb BBINONHAT JSHCTBUSL C (yHKUUSIMH 1 1 5
‘YMeTh BBIIOIHATh JIEHCTBUS C FreOMeTpUYe- 3 3 15
CKUMH HUTYpaMu
YMeTh CTPOMTH M HCCIENOBaTh MaTeMaTh- 5 5 25
4ecKHEe MOJICIIU
YMeTh HCIOJIb30BaTh MPHOOPETEHHBIC 3HA- 4 4 20
HHSA ¥ YMEHUS B MPAKTHYECKON JEATEIBHO-
CTU U TTOBCEJIHEBHOMN KHU3HH
Hroro 20 20 100

6. Pacnpenenenne 3aganuii KHM 1o ypoBHIO CJI0KHOCTH
Ok3aMeHaNMOHHAs paboTa COXEPKUT 3aJaHUS TOIBKO 0a30BOT0 YPOBHS
CIIOKHOCTH.

7. poposukuteabHocTh EI'D no martemaTuke 6a30BOro ypoBHst
Ha BrImoTHeHHE 9K3aMeHAMOHHON paboThl oTBoauTCs 3 vaca (180 MHHYT).

8. lonojiHMTe/IbHBIE MATEPUAJIBI H 000PY/I0BaAHUE

IlepeyeHb MOMONHUTEIBHBIX YCTPOHCTB M MAaTepHANOB, TOJIB30BAaHHE KOTO-
peiMu paspenieHo Ha EI'D, yrBepxaeH npukazom PocoOpHanzopa. Heobxonumbie
CIpaBOYHbIE MaTepHAaJIbl BEIJAIOTCS BMECTE C TEKCTOM SK3aMEHALlMOHHON paboTHI.
IIpu BIONHEHUM 3aaHUH pa3peIacTCs M0JIb30BATHCS JTMHEHKOMU.

9. CrucTreMa OLEeHMBAHUS BBHINMOJHEHHS OTHEJBLHBIX 3adaHUN M IK3aMeHAaIH-
OHHOi1 padoTHI B MEJI0M

IpaBuipHOE permieHne Kakaoro n3 3amaHuid 1-20 omeHwmBaercs 1 OammoM.
3agaHue CYMTACTCS BBHIOJHEHHBIM BEPHO, €CIIM dK3aMEHYEMBbIH JaJl PaBUIIbHBIN
OTBET B BHJE IEJOT0 YUCIA, MM KOHCYHOH JNEeCATUYHON IpOOH, MM MOCIeI0Ba-
TENLHOCTH LUPP.

MaxkcumalbHBIH IepBUYHBIN 0ai 3a BCio padoty — 20.

10. U3menennss B KUM EI'D 2019 rona B cpaBnenuu ¢ 2018 rogom
W3menenus ctpykrypsl u conepxkanust KUM oTcyTCTByIOT.
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Ne IMpoBepsiemble TpeOOBaHUS Kogsr mpo- | Koaer mpo- | Ypo- |Maxkcu- | [IpumepHoe
(ymeHus) BEpPSCMBIX | BEpSEMBIX | BEHb | Mallb- | BpPEMs BBI-
TpeOoBa- | 3JIEMEHTOB |CIIOXK- | HBIH TIOJTHEHUS
HUH K coIepXKaHus |HOCTH | Oayul | 3aJaHus BbI-
ypoBHIO | (110 Kogudu- |3ana- | 3a BbI- | ITyCKHHKOM,
MOATOTOB- KaTopy) HUSA | TIONHE- | U3Y4YaBIINM
KH (110 KO- HHE 3a- | MAaTEMaTHKy
nudukaTo- na"us | Ha 0a30BOM
py) ypoBHe (B
MHUHYTax)
1 |YMeTh BBHINONHATH BBIYHCICHUS U IIpe- 1.1 1.1.1, 1.1.3, b 1 5
00pa3oBaHust 1.4.1
2 |YMeTh BBINONHATH 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 BBINONHATH BhIYMCIEHUA M mpe-| 1.1-1.3 1.43-1.4.5 b 1 8
oOpa3oBaHUs
6 |YMeThb HCHONB30BaTh MPHOOPETCHHBIC 6.1 1.4.1 b 1 8
3HaHUS ¥ YMEHHUS B MPAKTHYECKOU Ies-
TEJILHOCTH U TTIOBCEJHEBHON JKM3HH
7 |YMeTh pemiaTh ypaBHCHUS U HEPaBEHCT- 2.1 2.1.1-2.1.6 b 1 8
Ba
8 |Ymerp cTpouTh UM McciaenoBaTh npo-| 4.1,5.2 5.1.1-5.13,| b 1 11
CTCHIIINE MaTeMaTHICCKIE MOJICITH 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 IPO- 5.4 6.3.1 b 1 11
CTeHIe MaTeMaTH9eCKUe MOJICITH
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 HEHCTBHUS C T'E€OMET- 4.2 5.3.1-5.3.5, b 1 12
pUUeCKUMH HUTrypamMu 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 BBINOJHATH JEHCTBHS C T'€OMET- 4.1 5.1.1-5.1.5, 9
pUYeCKHMU HUTypaMu 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 221225 9
Ba
18 |[YMeTb CTPOMTH H WCCIEHOBATH IIPO- 53 2.1.12 9
CTeHIINe MATeMaTHYECKUE 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.
Oomee BpeMs BBIIONHEHUs paboThl — 180 MUHYT.
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MPOEKT
Ennmsrit rocynapcrBenssiii sx3amed mo MATEMATUKE

Cneuunduxanus
KOHTPOJIBHBIX U3MEPUTEIIbHBIX MATEPHUATIOB
Ju1st mpoBenienus B 2019 rony
€IMHOT0 FOCYIapCTBEHHOI0 3K3aMEHa
110 MaTeMaTuKe

IIpo¢uiibHbBIH YPOBEHD

IIOATOTOBJICHA CDez[epaanLIM TOCYAapCTBCHHBIM 6IOZDI(6THBIM
Hay4YHBIM YYPCIKICHUCM

«DEJIEPAJIbHBIA MIHCTUTYT IEJATOr'MYECKMX U3MEPEHH»

MATEMATHUKA, 11 knacc. IIpodunbablii ypoBeHb 2

Cnenndnkanus KOHTPOJbHBIX H3MEPHTEILHBIX MATEPHAJIOB
Anst nposeaenust B 2019 roay e1uHOro rocy1apcTBeHHOI0 IK3aMeHa
no MATEMATHUKE (npo¢uibHblii ypOBEHbB)

1. Haznayenue KHM EI'D

Enueenii rocymapctBeHHbld sx3ameH (EI'D) mpencraBisier coboil dopmy
00BEKTUBHON OIIEHKH KayecTBa MOJATOTOBKHU JIMI, OCBOMBIIUX OOpa3oBaTENIbHBIE
IpOrpaMMBbl  CpeTHEro o0mero oOpa3oBaHUs, C HCIONB30BaHUEM 3aJaHui
CTaHIapTU3UPOBAHHON (POPMBI (KOHTPOIBHBIX H3MEPHTEIBHEIX MaTEPHAJIOB).

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-
BaTeJBHBIC IPOIPAMMBI CPEHET0 00IIero 00pa3oBaHus, Kak pe3yiIbTaThl Tocyaap-
CTBEHHOW MTOTOBOIl aTTecTaluy, a 0Opa3oBaTeIbHBIMUA OPraHU3ALUSIMU BBICIIETO
npo(heCCHOHATEHOTO 00pa30BaHUS — KaK Pe3yNbTaThl BCTYIUTEIBHBIX UCITBITAHIN
110 MaTeMaTHKe.

2. JlokyMeHThl, onpenesiiomue cogepxanne KUM EI'D

ConepxaHue 3K3aMEHAIIMOHHOW paboThl ompexensercs Ha ocHoBe Dene-
paJbHOTO KOMIIOHEHTa TOCYAZapCTBEHHOTO CTaHJapTa OCHOBHOTO —OOIIEro
U cpeanero (MOJHOro) odmiero odpaszoBaHus (mpuka3 MuHoOpa3oBaHus Poccuu
ot 05.03.2004 Ne 1089).

3. IHoaxoas! Kk 0TGOPY conepxkaHus, pa3padoTke cTpykTypsl KUM EI'D

IpencraBnenHass MoJeTb AK3aMEHAI[OHHON pabOTHI IO MaTeMaTHKe (KO-
T(UKATOPEI HJIEMEHTOB COZIepKaHMs M TpeOoBaHMiT 1t cocraBienns KUM, ne-
MOHCTpAIMOHHBIH BapHaHT, CUCTEMa OLIEHHUBAaHHs dK3aMEHAllMOHHOH paboThI) co-
XpaHAeT MPEeeMCTBEHHOCTh C 3K3aMCHAIIMOHHON MOJETBI0 MPOIIIBIX JIET B TeMa-
THKE, IPUMEPHOM COJICP)KAaHUHU U YPOBHE CIIOKHOCTH 3a[aHUI.

BeinosHeHue 3aiaHuidi 9acti | dK3aMeHAIMOHHOW paboThl (3ajanus 1-8)
CBHJETEIBCTBYET O HAIMYHU OOIIeMaTeMaTHYECKUX YMEHUH, HEOOXOJUMBIX deNo-
BEKY B COBPEMEHHOM 00IIeCTBE. 3aJaHUs 9TOH JaCTU MPOBEPSIOT 0A30BbIE BHIUUC-
JUTETbHBIC ¥ JIOTHYECKHE YMCHUS M HABBIKH, YMEHHE aHAIM3HPOBATh MH(pOpMA-
110, MPEICTAaBIEHHYI0 Ha rpadukax M B TabIHMIaX, UCIONB30BaTh MPOCTEHIINE
BEPOATHOCTHBIE M CTaTUCTUYECKHE MOJENHM, OPUEHTHPOBATHCS B IMPOCTEHIINX
TEOMETPHIECKUX KOHCTPYKIUAX. B "acTe 1 paGoTHI BKIIIOUCHBI 33/IaHUS IIO BCEM
OCHOBHBIM pa3JieflaM Kypca MaTeMaTHKH: TeOMeTpHs (TUTAHUMETPHUS U CTEPEOMET-
pus), anrebpa, Hayaaa MaTeMaTHYECKOTO aHalIN3a, TeOpUsl BEPOSTHOCTEH U CTaTH-
CTHKA.

B menmsax sddextrBHOrO 0TOOPa BHITYCKHUKOB JUIS IPOJODKEHUS 00pa3o-
BaHUS B BBICIINX Y4eOHBIX 3aBEJICHUSAX C PAa3IMYHBIMHU TPEOOBAHUSAMU K YPOBHIO
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MaTeMaTHYeCKOH MOATOTOBKH a0MTYypHUEHTOB, 3aIaHUsI 4acTH 2 paboTHI MPOBEpsi-
10T 3HaHWS Ha TOM YpPOBHE TPeOOBAHWH, KOTOPBIA TPaIMIMOHHO MPEIbSBISECTCS
By3aMH ¢ IPO(UIBHBIM 9K3aMEHOM 110 MaTteMaTHke. [locaeHue Tpu 3a1aHus dac-
TH 2 IpeHA3HaYCHBI I KOHKYPCHOTO 0TOOpa B BY3bI C MOBBIILICHHBIME TPeOOBa-
HUSIMU K MaTeMaTHYECKOH MOATOTOBKE a0UTYPHUEHTOB.

CoxpaHeHa ycrenHo 3apexomenjoBapmas cedst B 2010-2018 rr. cucrema
OLICHUBAHUs 3aJaHUil C Pa3BEPHYTHIM OTBETOM. DTa CHCTEMa, MPOJODKHBIIAS
TPAAUIMH BBIMYCKHBIX U BCTYIIHTEIBHBIX SK3aMEHOB 10 MAaTEMAaTHKE, OCHOBBIBA-
eTCs Ha CIIEAYIOMNX MPUHIIAIIAX.

1. BO3MOXHBI pa3iIM4YHBIC CHOCOOBI M 3allUCH PA3BEPHYTOrO PEUICHHS.
I'maBHOe TpeOOBaHHME — pELICHHE JODKHO OBITh MAaTEMATHYECKA IPAaMOTHBIM, U3
HETO JOJDKEH OBITh TIOHATEH XOJI pacCyXKIeHUH aBTopa paboTsl. B ocTansHOM (Me-
ToJ, (hopMa 3aIliCH) PElICHHE MOXKET OBITh IPOM3BOJIBHEIM. [loiHOTA M 060CHO-
BAaHHOCTb PACCY)KACHHI OLICHUBAIOTCS HE3aBUCHMO OT BHIOPAHHOT'O METO/Ia pellie-
Hust. [Ipy 3TOM OLICHUBAETCS IPOJBIKCHHUE BBIMYCKHUKA B PELICHHU 331a4H, a HE
HEJIOYETHI IO CPABHEHUIO C «ATAJIOHHBIMY PEIICHHEM.

2. Ilpu peleHn  3a1a41 MOXKHO HCIIONb30BaTh 03 JOKA3aTENLCTB M CCHIIOK
MaTemaTthdeckue (pakThl, copepKalmecs B yueOHUKaX M Y4eOHBIX IMOCOOUSX, pe-
KOMEHIYEeMbIX K HCIIOIB30BAHUIO MIPU PeaTH3aldil UMEIOUINX TOCYAapCTBEHHYIO
AKKPEAUTAIIHIO 00Pa30BaTEBHBIX IPOIPaMM CPEIAHETo 00IIero oopa3oBaHusI.

TekcThl 3aaHuil MpeAIaracMoil MOJIeNM IK3aMEHAIIMOHHON paboTHl B Iie-
JIOM COOTBETCTBYIOT (DOPMYIHPOBKAM, IIPUHSATHIM B YUeOHHKaX M YIeOHBIX IIOCO-
Ousx, BKIIOYCHHBIM B DeepanbHbIi mepedeHs YaeOHUKOB, pEKOMEHTyeMbIX Mu-
HHCTEPCTBOM 00pa3oBaHUS M Haykn P® K HCIOIB30BaHUIO THPH pPeaH3aIlin
HMEIOIIUX TOCYJapCTBCHHYIO aKKPEAUTAIMIO 00pa30BaTENbHBIX MPOrPaMM OCHOB-
HOT'O O0IIEero U cpegHero oomero oopa3oBaHusl.

4. Crpykrypa KUM EI'D

DK3aMeHalMOHHas padoTa COCTOUT U3 ABYX YacTed, KOTOpPBIE Pa3iudaroTcs
0 COZIEP’KaHUIO, CJIOKHOCTH U KOJIMYECTBY 3aJaHUMN:

—yvacth | comepxut 8 3anmanuil (3amaHus 1-8) ¢ KpaTKUM OTBETOM B BHIIE
L[EJIOTO YMCIIa WK KOHEUYHOU JeCATUYHOHN IpooH;

— 4acTh 2 cOIepKuT 4 3amanus (3aganus 9—12) ¢ KpaTKUM OTBETOM B BHJIC
[EJIOr0 YMCIia WM KOHEYHOW JECSITUIHOW Apodu M 7 3amanuit (3amanus 13—19) c
pa3BepHYTHIM OTBETOM (IIOJIHAS 3allUCh PELIEHUs] ¢ 000CHOBAHUEM BBIIIOIHEHHbIX
JIeHCTBHIA).

3agaHusg 9acTH | HampaBIeHBI HAa MPOBEPKY OCBOCHHSA 0a30BBIX yMEHUH M
MPAKTHYECKUX HABBIKOB NMPUMEHEHUS MaTEMaTHYECKUX 3HAHHHA B MOBCEIHEBHBIX
CUTYyalusX.

ITocpencTBoM 3amaHuii YacTH 2 OCYIIECTBISIETCS. MPOBEPKA OCBOEHHUS MaTe-
MaTHUK{ Ha MPOQIILHOM YPOBHE, HEOOXOAUMOM JJISl IPUMEHEHUSI MAaTEMAaTUKU B
po¢heCCHOHANBHOM NeSTEILHOCTH M HA TBOPUYECKOM YPOBHE.

ITo ypOBHIO CIIOKHOCTH 3aJaHUsl PACHpPEleIIOTCS CIEAYIOINUM 00pa3oM:
3aganus 1-8 umeroT 0a30BBI ypOBEHb; 3a1aHusl 9—17 — MOBBIIEHHBIH YPOBEHD;
3agaHus 18 u 19 oTHOCATCA K BBICOKOMY YPOBHIO CIIO>KHOCTH.
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3amanus yacty | MpegHa3HA4YeHBI IS ONPeeNICHUs] MaTeMaTHUECKIX KOM-
METEHTHOCTEH BBIITYCKHUKOB 00pa30BaTEIbHBIX OPTaHU3alUH, PeaTH3yIoNHUX MMpo-
rpaMMBbI CpeliHero (MoJIHOro) obriero o0pa3oBaHus Ha 0A30BOM ypOBHE.

3amanue ¢ KpaTkuM oTBeTOM (1—12) cuuTaeTcsi BBHINOJHECHHBIM, €CIUA B
6manke orBeToB Ne 1 3ahMKCHpOBaH BEpHBIH OTBET B BUJE IIETOT0 UYHCIA MK KO-
HEYHOH JIeCATHYHON ApoOu.

3ananus 13—-19 ¢ pa3BepHYTHIM OTBETOM, B YHCIIC KOTOPBIX 5 3a/JaHUi MO-
BBIIICHHOTO YPOBHS M 2 3aJaHUs BHICOKOTO YPOBHS CIIOKHOCTH, MpeAHA3HAYCHBI
Jutst Oonee TogHOH M depeHImany abuTyprueHTOB By30B.

IIpy BbINONHEHUH 33JaHUM ¢ pa3sBEpHYTHIM OTBETOM YacTH 2 3K3aMEHaLU-
OHHOH paboThl B OslaHKe 0TBETOB No 2 JIOJKHBI OBITH 3alTUCAHBI IMOJIHOE 00OCHO-
BaHHOE PEUICHUE U OTBET IS KXKIOH 3aTaum.

B Tabmuue 1 mpuBeneHO pacipesesieHue 3aJaHui MO YacTsAM SK3aMEHaIlu-
OHHOH paboTBHI.

Tabauya 1
Pacnpedenerue 3a0anuil no 4acmsm IK3aMeHAYUOHHOU pabomul

ITpoueHT MakCUMaIbHOTO Mep-

Komnu- Makcu-
Yacts | geerso | mamsrsmi | BHTHOTO OaJiia 3a BBIMIOJIHEHUE
3a7aHUI TAHHOM YaCTH OT MaK- Tun 3aganuit
pabotsl | 3ama nepBuY

CHMAaJIbHOTO IEPBUYHOrO Oauia

HUH HBIH Oan
3a BCIO paboTy, paBHOrO 32

Yacts 1 8 8 25 C KpaTKHM OTBETOM

Yacts 2 11 24 75 C KpaTKuM ¥ pa3BEpPHYTHIM
OTBETaMHU

Hroro 19 32 100

5. Pacnpenenenne 3aganuii KUM no coaepkanuio, BUIaM yMeHUIl H CIOCO-
0am aelicTBmii

3amanus yacTu 1 IpOBEPSIOT CIEAYIONIHiA y4eOHbII MaTepHal.

1. MaremaTuka, 5—6 KJIacchl.
Anrebpa, 7-9 xiacchl.
Aunrebpa u Hauyana aHanu3a, 10—11 kmaccel.
Teopus BeposATHOCTEN U CTATUCTUKA, 7—9 KIacChl.
I'eomerpus, 7-11 kiaccsl.

3amaHus 4acTu 2 MPOBEPSIOT CIASAYIONIHIA yIeOHbIN MaTepHal.

1. Anrebpa, 7-9 xnacchbl.

2. AnreGpa n Havana aHanm3a, 10—11 kmacchl.

3. Teomerpus, 7-11 knaccsl.

B tabnune 2 npuBeneHO pacnpeeicHue 3aJaHuil 3K3aMeHaIMOHHON pabo-

THI TIO COZIEPIKATEIbHBIM pa3zesiaM Kypca MaTeMaThKH.

A
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Tabauya 2
Pacnpedenenue 3adanuii 2x3ameHayuoHHoU padomul
1O cO0epIUCAmMenbHbIM Pa30enam Kypca Mamemamuxi
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Tabnuya 3
Pacnpedenenue 3adanuii 2K3ameHayuoOHHOU padomul
10 8UOAM NPOBEPSAEMBIX YMEHUU U CROCODAM Oeticmeutl

IIpoueHT MakcuMalIbHOTO TIep- TTPOLEHT MAKCHMAIBHOTO
BHYHOTO 0ajlia 3a BBIIIOJHCHUE HEPBUYHOrO Gayuia
Conepxxarenbuele pa3- | KomndectBo | MakcuManbHbIi 3aJaHuil JaHHOTO pa3jena co- 3a BHI;[OHHCHM 3aaHui
JIeITbI 3aaHIi TIEPBUYHBIN Oas JIep>KaHusl OT MaKCUMAaJIbHOT'O IIpoBepsiemble yMeHUs KonnuectBo MakcumanbHbIH JIAHHOTO BUA OT MaKCH
repBUYHOTO Oaia 3a Bcio pabo- M CHIOCOOBI ACHCTBUI 3aJaHAI TIePBUYHBIHN 0asT MAJTBHOFO TIEPBHUHOTO
Ty, paBHOTO 32
Y, P Oaa 3a BCIo paboTy,
Anre6pa 4 9 28,1 paBHoro 32
aBHEHHS M HEpaBEH- 1 1,2
VYpasne €paBc 5 0 31, YMeTh HCI0IIB30BaTh IPHOO- 4 6 18,8
CTBa
peTeHHme 3HAaHUSI U ymeHm{
DyHKIIMH 2 2 6.3 B NIPAKTUYECKOMH JeATENbHO-
Hauana Matematnye- 2 2 6.3 CTH 1 IIOBCEHCBHOMN KHU3HH
CKOr'o aHajm3a ‘VYMeThb BBITIOJIHATH BBIYHCIIE- 1 1 3,1
T'eometpus 5 8 25,0 HHSL M IPeo0pa3oBaHus
OneMeHTh KOMOHHA- 1 1 31 VMeTh pelath ypaBHEHUS U 4 9 28,1
TOPUKH, CTATUCTUKU 1 HEPaBEHCTBA
TEOPUU BEPOSITHOCTEH ‘YMeTh BBIIOJIHATD ACHCTBUS 2 2 6,2
Hroro 19 32 100 ¢ QYHKIMSAMH
ConepmaHHe 3K3aMeHaHHOHHOﬁ pa60T1,1 JAa€T BO3MOXHOCTH MPOBEPUTH ‘YMeETh BBITOJIHATE IEHCTBUS 5 8 25,0
KOMIUIEKC YMEHHUH 10 IpeaMeTy: C TeOMETPUIECKUMHU (HTY-
® yMETh UCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MIPAKTHUYECKOU pamMu, KOOpANHATAMH U BEK-
NIeATeTbHOCTH U TTOBCEAHEBHOM JKU3HH; Topamu
YMeTh CTpOUTH U UCCIIENI0- 3 6 18,8
® yYMETb BBINOJHATH BEIYHCIECHHUS U TPe0Opa3oBaHuUs; BATH MATEMATHIECKHE MOJIC-
® yMETh pelIaTh YpaBHCHUS M HEPABCHCTBA, M
® yMeTbh BBITIOJHATH JICHCTBUSA ¢ (QYHKIUAMUY; Hroro 19 32 100
]

TaMH U BEKTOpaMHU;
® YMETb CTPOUTH U UCCIIEAOBATH MATEMATHUICCKUE MOJCIIN.

B Tabnmie 3 npuBeneHO pacmpeneneHue 3aJaHui SK3aMeHAIIMOHHOI pado-

YMETH BBIIIOJIHATH ﬂeﬁCTBHﬂ C TCOMETPHUICCKUMHU q)HpraMI/I, KOOpAnHa-

THI 110 BUJIaM IIPOBEPSICMBIX YMEHUIT U criocobaM AeiiCTBHH.
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6. Pacnpenenenne 3aganuii KHM 1o ypoBHIO CJI0OKHOCTH

Yacte 1 comepxut 8 3ananuii 6a3oBoro ypoBHs (3amanus 1-8). Yacts 2 co-
JepKUT 9 3a7aHuil OBBIMIEHHOTO YPOBHS (3amanus 9—17) u 2 3agaHusi BEICOKOTO
YPOBHSI CIIOKHOCTH (3amanus 18, 19).

B tabnune 4 npuBeneHO pacnpeseicHue 3aaHuii 9K3aMeHaIlMOHHON pabo-
THI TIO YPOBHIO CII0’)KHOCTH.
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Tabauya 4

Pacnpedenenue 3a0anuii no yposuio croscnocmu

YpoBeHb CI0XK-

KonuyectBo 3a-

MakcumanbHbIH

[poreHT MakCUMaIbHOTO HepBUY-
HoOro Oayia
3a BBINIOJIHEHHE 3aaHUi TaHHO-

HOCTH o . IO YPOBHS CJIOKHOCTH
3aJaHui Jlanmt nepBHHbIF Gat OT MAKCUMAJILHOTO TIEPBHYHOTO
Oasuta 3a BCIo paboTy,
paBHoro 32

BbazoBbiii 8 8 25
TToBbIIIIEHHBII 9 16 50
Bricokuii 2 8 25
Hroro 19 32 100

7. IlpopoixurtenbHocTs EI'D mo MaTemaTnke npoduibHOro ypopHs
Ha BbIMONHEHHE 3K3aMEHAIIMOHHOW pabOThl OTBOAMUTCS 3 yaca 55 MHUHYT

(235 munHyT).

8. lonoJHMTe/IbHBbIC MATEPUAJILI H 000PY/I0BaAHUE

IepeyeHs JOMONHUTENBHBIX YCTPONHCTB M MAaTEpHANOB, MOIB30BAHUE KOTO-
peiMu paspemteHo Ha EI'D, yrBepsknen npukazoMm PocoOpramzopa. Heobxommumere
CIIPaBOYHbIE MaTEPHAJIbl BBIJAIOTCS BMECTE C TEKCTOM K3aMEHALIMOHHON paboThI.
IIpu BeIMONMTHEHNH 3aJaHUH pa3pelIaeTcs MOJIb30BaThCsl INHEUKON.

© 2019 denepanbhas ciyx6a 10 Hag3opy B cdhepe obpasoBanus u Hayku Poccuiickoit Denepanun

MATEMATHUKA, 11 knacc. IIpodunbablii ypoBeHb 8

9. CucremMa OLeHMBAHUS BbINOJHEHHS] OTAeAbHBIX 3aJaHUN W 3K3aMeHAlU-
OHHOIi padoTHI B LEJIOM

[IpaBunbHOE pelieHHe KaXaoro u3 3aaaHuid 1-12 ouenuBaetcs 1 Gayiom.
3agaHue CYMTAETCSl BHIIIOJIHEHHBIM BEPHO, €CIIHM K3aMEHYEMBIH Jai MpaBUIIbHBIN
OTBET B BUJIE IIETIOT0 YUCIIA WIIA KOHEYHOU TECSITUIHON APOOH.

Pemenust 3ananuii ¢ pa3BepHyThIM OTBETOM olLieHHBatoTCs oT 0 10 4 6amios.
TTonHOe mpaBUIBHOE peEIICHUE Kaxaoro wu3 3aganuid 13—15 oneHuBaercs
2 OamnaMu;, KaKIoro u3 3azanuii 16 u 17 — 3 Gamnamu; KaXKa0ro U3 3amaHuii 18
u 19 — 4 Gannamu.

IIpoBepka BeIoaHEHUs 3aaaHui 13—19 npoBoauTcs SKCIEpTaMHU Ha OCHOBE
pa3paboTaHHON CUCTEMBI KPUTEPUEB OLIEHUBAHUSI.

MakcuManbHbIH TepBUYHBIH O6amt 3a Bcio paboTy — 32.

B cootBercTBuu ¢ [TopsakoM MPOBEACHUS rOCYIapCTBEHHONW UTOTOBOM at-
TecTalMi 1o 00pa30BaTeNbHBIM IMPOrpaMMaM CpEAHEro oOIIero o0pa3oBaHUs
(npuka3 MunoOpHayku Poccuu ot 26.12.2013 Ne 1400, 3apeructpupoBan MuH-
roctoM Poccum 03.02.2014 Ne 31205)

«61. Ilo pesymbTaTaM MEpBOl U BTOPOH MPOBEPOK SKCIEPTHl HE3aBHCHMO
JpyT OT IpyTa BBHICTABIAIOT OAIbl 32 KaXKAbI OTBET Ha 3aJaHMs dK3aMEHaIMOH-
HOI paboTsr EI'D ¢ pa3BepHYyTHIM OTBETOM...

62. B cimy4ae CymeCTBEHHOTO PacXOXJCHHUS B 0ajlax, BRICTABICHHBIX JBY-
Ms 9KCHEepTaMu, HazHayaeTcsl TpeThsl MpoBepka. CyIeCTBEHHOE pacXoXICHHE B
Oamax ompeneseHo B KPUTEPUSIX OLEHHBAHUS MO COOTBETCTBYIOIIEMY YYSOHOMY
TpeIMETYy.

OKCMepTy, OCYIICCTBISIOIIEMY TPEThIO INPOBEPKY, NPEIOCTABISCTCS HH-
(dopmarus o Gannax, BBICTABICHHBIX HKCIEPTaMH, paHee MPOBEPSIBIIMMHU 3K3aMe-
HAIMOHHYIO PaboTy».

CyIecTBEHHBIMH CUUTAIOTCS CIEAYIONINE PACXOXKICHHUS:

1) pacxoxxaenue B 6ayuiax, BRICTABICHHBIX JBYMs SKCIIEPTAMU 32 BBITIOJIHE-
Hue moboro u3 3amanuii 13—19, cocrasiser 2 wiu 6onee 6aya. B atom citydae
TPETHUH IKCIIEPT MPOBEPSIET TOJIBKO OTBET HA TO 33JaHue, KOTOpoe ObLIO OIEHEHO
JBYMSI OKCIIEPTaMH CO CTOJIb CYIIECTBEHHBIM PacXOXKICHUEM.

2) pacxoXIEeHHUs SKCIIEPTOB MPHU OICHUBAHWW OTBETOB Ha XOTS OBl JiBa U3
3aganuii 13—19. B atom cinyuae TpeTuil sKCHepT NpoBepseT OTBETHI HA BCE 3a/a-
HUS pabOTHL

Bannb! a1 mocTymieHus B By3bl oACUUThIBatoTCs 10 100-0aynbpHOM 1miKase
Ha OCHOBE aHAJIM3a PE3yJbTaTOB BBHIMOJHEHMS BCEX 3aJaHUM dK3aMEHALMOHHOM
paboTsL.

10. U3menenuss B KUM EI'D 2019 rona B cpaBHenun ¢ 2018 roqom
Wsmenenus ctpykrypsl u conepxkannst KUM oTcyTcTBYIOT.
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IIpunoxenue 1
O606mennblii nian sapuanra KUM EI'D 2019 roaa
no MATEMATHUKE (npo¢uibHblii ypPOBEHB)

Yposnu cnosxcnocmu 3adanuii: B — 6azoswiil; 11— nosviuennvlil; B — gvicokuil.

MATEMATHUKA, 11 knacc. IIpodunbablii ypoBeHb

10

10 |[Y™MeTp ucmonmp3oBaTh mpuod-| 6.1-6.3 2.1,2.2 mj 1 15 5
pETCHHbIC 3HAHHUS U YMEHHS B
MIPAaKTHYECKOH  JeATeIbHOCTU
M TIOBCEIHEBHOM KH3HH

11 |YMeTb cTpOUTh M UCCIIEe0BaTh 5.1 2.1,2.2 11 1 20 10
MpoCTeHIIe MaTeMaTHYeCKHe
MOJIEIIH

12 |YMmeTh BBINONHATH aeiictBus ¢| 3.2, 3.3 41,42 11 1 20 10
¢byHKUMAMI

13 |Ymerp pemats ypaBHeHus u| 2.1-2.3 2.1,2.2 m| 2 20 10
HEepaBeHCTBA

14 |YmeTh BHIMONHATH aeictBus c| 4.2, 4.3, 5.2-5.6 Im| 2 40 20
reomerpuueckuMu ¢urypamu,| 5.2, 5.3
KOOPJIMHATAMH U BEKTOPAMHU

15 |Ymers pemaTh ypaBHeHus u| 2.3 2.1,2.2 my 2 30 15
HEPaBEHCTBA

16 |YmeTh BoIMONHATH aevictBus ¢| 4.1, 5.2, 5.1 Im| 3 - 25
reOMEeTpUIecKUMH Gurypamu,| 5.3
KOOPIMHATAMH U BEKTOPaMHU

17 |Ymerp ucmons3oBaTh mpuod-| 6.1, 6.3 1.1.1, Im| 3 - 35
PETEHHbIEC 3HAHMSA U YMEHHS B 1.1.3,
MPAKTUYECKON  JEeSITeIbHOCTH 2.1.12
M TIOBCEIHEBHOM KH3HH

18 |YMerb pemaTh ypaBHeHus H| 2.1-2.3, 2.1,2.2, B| 4 - 35
HEpaBEHCTBA 5.1 32,33

19 |Ymertb cTpouts U uccienosars| 5.1, 5.3 1.1-14 B 4 - 40
MpocTeHe MaTeMaTHIeCKUE
MOJIEITH

Bcero 3aganuii — 19; u3 Hux

TI0 TUITY 3aJITaHUH: C KpaTKUM O0TBeTOM — 12; ¢ pa3BepHyThIM OTBETOM — 7;
10 ypoBHio cinoxHoct: b—8; [1-9; B—2.

MaxcuMaITbHBIH IEPBHYHBIN 0aint 3a padoty — 32.

OObuiee BpeMs BBIOJIHEHHS padOThI — 235 MUHYT.
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1 |YMmers wucnonb3oBath npuod-| 6.1 1.1.1, B| 1 5 2
pETEeHHBIE 3HAHWS U YMEHHUS B 1.1.3,
MPaKTUYECKON  JIEATEIbHOCTH 2.1.1
1 TIOBCEIHEBHOM KH3HH
2 |Ymers ucnoinbzoBaTh npuob-| 3.1,6.2 3.1-3.3, b 1 5 2
pETCHHBIC 3HAHHS U YMEHHUS B 6.2.1
MPAaKTHYECKOH  IeATeTbHOCTH
Y TIOBCEIHEBHOM KU3HU
3 |VYMeTh BBIOIHATH JTENCTBHS C 4.1 5.1,55 b 1 5 2
reOMETPUUYECKUMHU  (HUrypamu,
KOOPJMHATAMH ¥ BEKTOpAMH
4 [VYMerb cTpOUTh U HcciienoBats| 5.4 6.3 b 1 5 3
MpocTeHe MaTeMaTHYeCKUe
MOJIEIH
5 |[YmMerp pemarts ypaBHeHHs u| 2.1 2.1 B| 1 5 3
HEepaBeHCTBa
6 |YMerh BBIIOIHATH AekictBus ¢| 4.1,5.2 | 5.1.1-5.14,| b 1 10 3
reOMETPUUECKUMH  (DUrypamy, 5.5.1-5.5.5
KOOPHHATAMH U BEKTOPAMHU
7 |YMeTh BBINOJIHATH AewicTBus c¢| 3.1-3.3 4.1-43 b 1 10 5
dyHKIUSIMA
8 |YMeTh BHIMONHATH AercTBus ¢| 4.2 5.2-5.5 b 1 10 5
TEOMETPUICCKUMHU (HUTYPaMH,
KOOpOMHATAMH U BEKTOPaMHU
9 |VYMerh BBIMOJHATH Bbrumcie-| 1.1-1.3 1.1-1.4 m| 1 10 5

HYSI ¥ IpeoOpa3oBaHus
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MPOEKT
Enunetit rocynapcrBennsiif sx3amMer 1o MATEMATUKE

Konngukarop
TpeOOBaHMi1 K yPOBHIO OJATOTOBKH BBIITYCKHUKOB
00pa3oBaTeIbHBIX OPraHU3aLUi IS TPOBEICHHS
€IMHOT0 TOCYAapCTBEHHOT'0 3K3aMeHa
10 MaTeMaTHKe

noarotosiieH deepalibHBIM rOCYIapCTBEHHBIM OI0IXKETHBIM
HAYYHBIM yUpPEXJIeHUEM

«DEJIEPAJIBHBIA MIHCTUTYT IEJATOT' MUECKUX U3MEPEHHUIN»

MATEMATHUKA, 11 xnacc 2

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

Komudukatop TpeboBaHWil K ypOBHIO TOJTrOTOBKH  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
MOJATOTOBKH BBIYCKHUKOB CpeIHEH IKojbl (Mprka3 MuHoOpa3oBanus Poccuu
or 05.03.2004 Nc1089 «OO6 yrBepxkacHNH (emaepansbHOTO KOMIIOHEHTa
I'ocynapcTBEHHBIX CTaHIAPTOB HAYaIBHOTO OOIIEro, OCHOBHOTO OOWIEr0 H
cpenHero (MoJTHOr0) 001ero o0pa3oBaHus»).

Koaudukarop TpeboBanmii 1o BceM paszzesiaM BKIOYaeT B ce0s TpeOoBaHUS
K YPOBHIO ITOJITOTOBKU BEIITYCKHHKOB 00Opa30BaTENBHBIX OpraHW3anuii (6a30BbIH
YPOBEHB).

B nepBoM cronOre TabauIbl YKa3aHbl KOJbI Pa3/ieiioB, HA KOTOPBIC pa30HUThI
TpeOoBaHHS K YPOBHIO MOATOTOBKH II0 MaTreMaTnke. Bo BTopom cronbue ykasaH
KO TpeOOBaHWSA, U1 KOTOPOTO CO3MAIOTCA SK3aMEHAIMOHHBIC —3aIaHMA.
B TperbeM cronbue ykasaHbl TpeOoBaHUs (YMEHHs), IIPOBEpsieMble 3aJaHUSIMU
9K3aMEHAIUOHHOH paboOTHI.

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 YMerTb 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, IUIONIafeH, 0OBEMOB);
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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MNPOEKT
Enunetit rocynapcrBenabiii sx3amMeH o MATEMATHKE

Konndukartop
aneMmeHToB cogepxanus o MATEMATUKE
JUISL COCTaBJICHHUS KOHTPOJIbHBIX H3MEPHUTEIBHBIX MaTEPUAIIOB IS
MIPOBEAEHHS EMHOrO FOCYJapCTBEHHOTO IK3aMEHa

noaroTosieH denepanbHBIM roCyIapCTBEHHBIM OI0IKETHBIM
HayYHBIM yUpEXIeHUEM

«DEJIEPAJIHBIN UHCTUTY T HEJATOT' MTYECKHX U3MEPEHHIN»

MATEMATUKA, 11 xmacc 2

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

Koaugukarop d1IeMEHTOB COAEp)KAHWS S COCTaBJICHHS  KOHTPOJIbHBIX
U3MEpUTENbHBIX MaTtepraiioB EI'D mo maremaTike cocraBieH Ha ocHOBe O0S3aTeIbHOTO
MHHUMYMa COJACPXKaHHsS OCHOBHBIX OOpa3oBaTeNbHBIX OporpamMm u TpeOoBaHHU K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB CpeAHEH mIKojbl (mpuka3 MuHoOpa3oBanust Poccuu
or 05.03.2004 Ne 1089 «O06  yrBepxkaeHuH  (enepasbHOrO0  KOMIIOHEHTA
T'ocymapCTBEeHHBIX CTAaHOAPTOB HAYAIbHOIO OOILIEro, OCHOBHOTO OOILICTO U CPEIHErO
(mostHOTO) 00IIIEr0 0Opa30BaAHHSDY).

Koaugukarop >7IeMEHTOB COJACpXKAHUSA 1O BCEM pas3jeiaM BKIIOYaeT B cels
SJIEMEHTBI COJEPXKAHMS 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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MATEMATUKA, 11 xmacc 4

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
COIepXATEeNbHBIX 3alad M3 paNIMYHBIX oOJlacTed HayKu U
nmpakTuky. VHTepmperammst  pesynbTata, y4Y€T — pEANbHBIX
OTpaHUYeHUH
2.2 Hepasencmesa
2.2.1 KBanpaTHbie HepaBeHCTBa
222 PanyonanbHble HEpaBeHCTBA
223 [Toka3aTenpHbIe HEPAaBEHCTBA
224 JlorapudmMuueckie HepaBeHCTBA
225 CucteMbl 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 MEXKAY ABYMs TOUKAMH, YPaBHEHHE Chepbl
5.63 Bekrop, MoIynab BEKTOpa, PaBEHCTBO 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, CKalspHOEe IPOU3BEAECHHE BEKTOPOB, YIoil
MEX/y BEeKTOpaMU
6 DJIeMEHTbl ~ KOMOMHATOPHUKM, CTATHCTHKA H  TeOpHH
BEpPOSITHOCTEIl
6.1 Dnemenmul KOMOUHAMOPUKYU
6.1.1 [ToouepénHnslii U 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, pa3BEépTKa
542 Komnyec. OcHOBaHME,  BBICOTA, OOKOBass ~ MOBEPXHOCTH,
obpasyromas, pa3BépTKa
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 Mexay NpsMbIMH B NIPOCTPAHCTBE, YIoJl MEXIy NPSAMON U
TUIOCKOCTBIO, YTOJI ME&XIY IUNIOCKOCTAMH
553 Jnuna  oTpeska, JIOMaHOM, OKpY’KHOCTH; HEepUMeTp
MHOT'OYTOJIbHHKA
5.54 PaccTosiHHe OT TOYKM 10 TPSAMOM, OT TOYKH JO TUIOCKOCTH;
pacCTosIHUE MEXAY HNapaJuICIbBHBIMU U CKPEUIUBAIOIIUMUC
NPAMBIMH; PACCTOSAHUE MEXAY NapalJICJIbHBIMU INIOCKOCTSIMU
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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