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1. Lenb usydyeHns yuebHoro npeaverta

Ba3oBblIli YpOBEHb

M3yyeHne maTemaTuKu Ha 6a30BOM YPOBHE cpefHero (rnosiHoro) obuiero obpasoBaHUs
HarnpaB/eHO Ha JOCTVKEHWE CMeAYHOLMX LEeneit:

- (hopmupoBaHMe NpeACTaB/eHNA O MaTeMaTVKe KakK YHMBEPCA/IbHOM f3blKe HayKu,
cpeacTBe MOAENMPOBaHNSA AB/IEHWIA 1 NPOLLECCOB, 06 MAESAX U METOAAX MaTeMaTUKU;

pasBMTME  JIOTMYECKOr0  MbIW/EHMs,  MPOCTPAHCTBEHHONO  BOOOPaXXEHWUS,
rOPUTMUYECKON  KYNbTYPbl, KPUTUYHOCTM MbILLNEHNS Ha YPOBHE, HeobXoAuMOM A
OyayLUein npodeccroHasibHOM AeATeNbHOCTU, a TakkKe Nocnedytowero obyyeHUss B BbICLUEN
LLKOSE;

- OBflafieHNe MaTemMaTUYecKUMM  3HaHUAMU U YMEHUAMMW, HeobXOoAUMbIMK B
MOBCEAHEBHOM >KU3HW, [NS WU3YYEHUS LUKO/IbHbIX €eCTECTBEHHOHAYUYHbIX AMCUMININH Ha
6a30BOM YpPOBHe, AN8 MONy4YeHUs 06pa3oBaHUA B 06M1acTsaX, He TPeOyHLWMX Yrny6aeHHOM
mMaTeMaT4ecKol NOArOTOBKMY;

- BOCMUTaHWe CpeAcTBaMM MaTemMaTUKWM Ky/bTypbl IMYHOCTW, MOHUMAHWUS 3HAYMMOCTU
mMaTeMaTVK/M ONS Hay4HO-TEXHWYECKOro Mporpecca, OTHOLUEHMA K MaTemMaThKe Kak K 4acTu
06LLieYeN0BEYECKON KYNbTYpbl 4epe3 3HaKOMCTBO C WCTOPWER pasBUTUA  MaTeMaTuKW,
3BOJOLMEN MaTEMATUYECKUX UAEN.

2. TpeboBaHMA K YPOBHK TMOAFOTOBKM BbIMYCKHUKOB M0 AaHHOMY Y4ebHOMY
npeamMeTy.

B pesynbTtarte n3ydeHuss MaTeMaTUKN Ha 6a30BOM YPOBHE YUEHUK [O/MKEH:

3HaTb/MOHUMATb

- 3HauYeHMe MaTemaTMuUeCKO HayKu [ONs PelleHns 3afa4v, BO3HMKAKLWWMX B TEopuu K
NPaKTUKe; LUMPOTY U B TO XKE BPEMSI OrPaHMYeHHOCTb NPUMEHEHNS MaTeMaTUYECKNUX METOA0B
K aHa/mM3y 1 1CCneaoBaHMI0 NPOLIECCOB U SIBMIEHWIA B MPUPOAE W OBLLIECTBE;

- 3HayeHMe TMpaKTUKM W BOMPOCOB, BO3HUKAKOLWMX B CamMOi MaTeMaTuke A/
(hopMMpPOBaHMS N PasBUTUA MaTEMATUYECKOM HayKWU; WUCTOPUIKO Pa3BUTUA MOHATUS UWCAa,
CO3[aHna MaTeMaTMUYECKOro aHann3a, BO3HUKHOBEHWS U Pa3BUTUS TEOMETPUN;

- YHUMBEPC&/IbHbIA XapaKTep 3aKOHOB /IOFMKM MaTemMaTUUYeCKUX PacCy>KAEHUR, KX
NMPUMEHMMOCTb BO BCEX 06M1aCTAX Y€N0BEYECKON AeATENbHOCTMY;

- BEPOSITHOCTHbI XapaKTep pas/IMyHbIX MPOLIECCOB OKPYXKatoLLEro Mupa.

Anrebpa

YMeThb:

- BbINOMHATL apUPMETUYECKMe [LeNCTBUSA, COYeTad YCTHble WM MUCbMEHHbIE MPUEMDI,
NPUMEHEHNE BbIYUCNUTENbHBIX YCTPOMCTB; HAXOAWUTL 3HAYEHUS KOPHA HaTypasbHOM CTerneHwu,
CTENEHN C pauMoHa/ibHbIM MOKasaTesiem, Jnorapuma, MCNonb3ys Npu  HeoO6XOAMMOCTM
BbIUMC/IUTE/IbHbIE YCTPOWCTBA, MO/Ib30BATHCA OLEHKOW W MPUKMAKOA NpU  NpaKTUYeCKnx
pacyéTtax;

- MPOBOAUTL MO M3BECTHbIM (hopMynaM W npasBunaM npeobpasoBaHns OYKBEHHbIX
BbIP@KEHWI, BK/OYAKOWMX CTEMNEHW, pajuKasbl, norapumMbl U TPUrOHOMETPUYECKME
yHKLMN;

BbIUNC/IATL  3HAYEHUS UMCNOBLIX U OYKBEHHbIX BbIP@KEHWI, OCYLLECTBNAA
HeobXo4nMble MOACTaHOBKMN U NPeobpa3oBaHus;

- MCNONb30BaTb NPUOOPETEHHbIE 3HAHWS U YMEHWUS B MPaKTUYECKON AeATeNlbHOCTU U
MOBCEAHEBHOM YXXM3HN N1

- MpaKTUYecKUX pacyéToB Mo hopmynam, BKIOYas OpPMy/bl, COAepKalime CTeneHu,
pafukanbl, norapuiMbl U TPUrOHOMETPUYECKME (YHKLUW, WUCNOMb3ys NPU HEOO6XOAMMOCTM
CMpaBOYHble MaTepuasbl U MPOCTENLLNE BbIYUCIUTENbHbIE YCTPONCTBA;

- MOHUMaHUA B3aMMOCBA3M Y4ebHOro npegmMeTa C OCOGEHHOCTAMM npodieccuii u



NpPotheccMoHanbHON AeATeNbHOCT, B OCHOBE KOTOPbIX NeXaT 3HaHWs Mo AaHHOMY Y4eGHOMY
npeamery.
(ab3ay, BBeféH lMpukasom MuHo6pHayku Poccum ot 10.11.2011.)

DYHKUMN 1 rpadrKu

YMeTb:

- ONpeaensTb 3HaveHVe (PYHKUMKU MO 3HAYEHWMIO apryMeHTa Mpu pas/iyHbIX Crocobax
3afiaHnsA PYHKLMW;

- CTPOMUTb rPagivkn N3yUeHHbIX PYHKLNIN;

- OnucbIBaTh MO rpatinky 1 B NPOCTEALIMX Cy4asx no (hopmyse NoBeAeHNe M CBOMCTBA
(hYHKUWMIA, HaXOAWTb MO rpafuKy PYHKUMN HaMbOobLUME Y HAMMEHbLUVE 3HAYEHNS;

- pewaTb ypaBHeHUs, MPOCTENMLLNE CUCTEMbI YPaBHEHWUIA, UCMO/b3YS CBOMCTBA (DYHKLWI
N NX rpagnKos;

- MCNOMb30BaTh NPUOOPETEHHbIE 3HAHUA U YMEHWA B MPaKTUYECKON AeATeNbHOCTU W
NOBCEAHEBHON XXW3HW AN

- onucaHMa C MOMOLBI0 (DYHKUMIA Pas/inyHbIX 3aBUCUMOCTEN, NpeacTaBNeHus KX
rpagmyeckn, MHTepnpeTauum rpagnKos;

- MOHUMaHUSi B3aMMOCBSA3N Y4ebHOro npeAMeTa C OCOGEHHOCTAMM npodeccuin u
NPOgeCCMOHaNbHOW [eATeNIbHOCTW, B OCHOBE KOTOPbIX NIeXKaT 3HaHWS MO0 JaHHOMY Y4YebHOMY
npegMery.

(a63ay BBegéH lMpukasom MuHobpHayku Poccum ot 10.11.2011.)

Hauvana maTemMaTnyecKoro aHasmsa

YMeTb:

- BbIUMCNATL MPOM3BOAHBbIE U MepPBOO6PasHble 3M1IEMEHTAPHbLIX (YHKUWIA, MCMONb3yA
CMNpaBOYHble MaTepuasbl;

- uccnefoeatb B MNPOCTEMWIMX CayvasX (QYHKUMM Ha MOHOTOHHOCTb, HaxXOAWTb
HanbonNblUME W HauMMeHbLUME 3Ha4YeHUs (YHKUWUA, CTPOUTb Tpadikyu  MHOrOUYNEHOB U
NPOCTENLNX pPauMOHaIbHLIX (YHKUMIA C  MCMONb30BaHWEM arnrnapata MaTemaTU4ecKoro
aHann3a,;

- BbIYMC/ISITb B MPOCTENLLNX CAyYasiX MNOLAAN C UCNO/b30BaHNEM NePBO06PA3HON;

NCMOMb30BaTh MPUOOPETEHHbIE 3HAHMSE U YMEHMS B MPaKTUYECKON [esTeNbHOCTU W
NOBCEAHEBHOMN XWN3HW ONS:

- peLLeHns NpuKnagHbIX 3aga4, B TOM YMCe COLMaIbHO-SKOHOMUYECKUX U (PU3NYECKMX,
Ha HanbosibLLME N HaMMeHbLLME 3HAYEeHUS, Ha HAX0XeHWe CKOPOCTU N YCKOPEHUS;

- MOHWMaHMSi B3aMMOCBSA3M Y4yebHOro npeAMeTa C OCOGEHHOCTAMM npodeccuin u
npoeccuoHanbHOM AeAaTeNIbHOCTU, B OCHOBE KOTOPbIX NIEXAT 3HaHWUA MO JaHHOMY Yy4ebGHOMY
npeamery.

(a63au, BBeaeH Mpukazom MuHobpHayku Poccum ot 10.11.2011 N 2643)

YpaBHeHUA U HepaBeHCTBa

YMeTb:

- pewaTtb pauMoOHa/bHble, MOKasaTe/lbHble W NOrapUPMUUECKUe YpaBHEHWUS U
HepaBeHCTBa, MpPOCTelilune UppauMOHa/ibHble U TPUTOHOMETPUYECKME YPaBHEHWUS, WX
CUCTEMBI;

- COCTaBNATb YPaBHEHWS W HEPABEHCTBA MO YC/IOBUIO 3a4auu;

- 1CNO/b30BaTb ANA NPUGNMXEHHOTO PeLLeHUs YPaBHEHUIA W HepaBeHCTB rpanyecKuii
MeToj;

- n306paaTb Ha KOOPAWMHATHOW MIOCKOCTM MHOXECTBA PEeLUeHUA MpOCTerLLInX
YPaBHEHWUIA N UX CUCTEM;

1CNOMb30BaTh MPUOBPETEHHbIE 3HAHUA WU YMEHUS B MPaKTUYECKON [AeATeNbHOCTU W



NOBCEAHEBHOMN XXN3HN NS

- NOCTPOEHNS Y NCCNEA0BaHUA MPOCTEMLLMX MAaTeEMATUYECKMX MOAENeN;

- MOHMMaHUA B3aMMOCBSA3M Y4YeOHOro npegmeTa C OCOGEHHOCTAMM npodeccuini u
NPOgeCCUOHaNBbHOW [eATeNIbHOCTW, B OCHOBE KOTOPbIX /IeXKaT 3HaHWS Mo JaHHOMY y4YebHOMY
npegmvery.

(ab63au, BBegeH Mprkazom MuHobpHaykmn Poccum ot 10.11.2011 N 2643)

SNeMeHTbI KOM6I/IHaTOpI/IKI/I, CTaTUCTUKN N TEOPUN BEPOATHOCTEH

YMmeThb:

- pewartb MpoCTelunMe KOMOWHATOPHblE 3adayyM MeTOAOM nepebopa, a Takke C
NCMOMb30BaHMEM N3BECTHBIX (POPMYIT;

- BbIYUCNATb B NPOCTEMALLMX CNy4Yasx BEPOSTHOCTM COObITUIA Ha OCHOBE MOACYeTa uncna
NCXOL0B;

MCNONb30BaTb MNPUOOPETEHHbIE 3HAHUA W YMEHUA B MNPAKTUYECKOW [esATeNIbHOCTU U
MOBCEAHEBHOWN XXW3HW N1

- aHa/IM3a peasibHbIX YNCNOBbIX AaHHbIX, NPEACTaB/EHHbIX B BUAE AnarpaMM, rpadmkos;

- aHa/IM3a MH(opMaL My CTaTUCTUYECKOMO XapaKTepa;

- MOHMMaHMs B3aMMOCBA3M Y4ebHOro npegmMeTa C OCOGEHHOCTAMU npodeccuii u
NPO(ECCMOHANIbHON [eATeNIbHOCTW, B OCHOBE KOTOPbIX N1IeXKaT 3HaHWUSA Mo AaHHOMY y4Ye6HOMY
npeameTy.

(a63au, BBeaeH Mpukazom MuHobpHayku Poccun o1 10.11.2011 N 2643)

3. O643aTeNbHbIM MUHUMYM COEPXaHUS OCHOBHbIX 06pa3oBaTe/ibHbIX MPOorpamm
Mo JaHHOMY y4YebHOMY MpeameTy
10 knacc

Anrebpa

OCHOBbI TPUroHoMeTpuKn. CUHYC, KOCWMHYC, TaHFeHC, KOTaHreHC MPOM3BOMbLHOMO Yyrna.
PagnaHHas Mepa yrna. CHUHYC, KOCMHYC, TaHreHC W KOTaHreHc uucna. OCHOBHble
TPMroHoMeTprYyeckme Toxaectsa. dPopmynbl NpueeaeHUs. CUHYC, KOCUHYC 1 TaHFEHC CyMMbI
N pasHOCTW [ABYX YrnoB. CUMHYC M KOCWMHYC [BOMHOrO yrna. Popmysbl NOSIOBUHHOIO Yr/a.
Mpeobpa3oBaHUs CyMMbl TPUIOHOMETPUYECKNX (DYHKLIMIA B MPOM3BEAEHNE U NPOWN3BEAEHMS B
CyMMy. BblpakeHne TPUroHOMEeTPUYECKUX (DYHKUMIA Yepe3 TaHreHC MOSIOBUHHOIO aprymeHTa.
Mpeobpa3oBaHNs NPOCTEMLLNX TPUFOHOMETPUYECKNX BbIPXKEHNIA.

MpocTeiwne  TPUTOHOMETPUYECKME  YpPaBHEHWS.  PelleHMs  TPUrOHOMETPUYECKMX
ypaBHeHUIA. MpocTeiune TPUroHOMeTPUYECKIE HepaBEHCTBA.

APpPKCUHYC, apKKOCUHYC, apKTaHIeHC, apKKOTaHIeHC uncna.

DPYyHKUNKM (20 4)

Ob6nacTb ornpegeneHnss M MHOXECTBO 3HaueHWW. [pagunk gyHKunnM. TlocTpoeHue
rpatmkoB (PYHKLMIA, 3a4aHHbIX pasniMyHbIMKU cnocobamu. CBOMCTBA (PYHKLMIA: MOHOTOHHOCTb,
YETHOCTb WM HEYETHOCTb, MEPUOLMYHOCTb, OrpaHWYEHHOCTb. [POMEXYTKM BO3pacTaHus W
ybbiBaHWs, Hambo/bLlee W HauMMeHblUee 3HayeHusi, TOYKW 3IKCTpeMyMa (N1OKasIbHOro
MakcuMyma 1 MUHUMYMa). [padmyeckas nHTepnpeTauus.

O6patHaa ¢yHKumns. ObnacTb onpeaeneHns U 06M1acTb 3HaYeHWU 06paTHOM (PYHKLMMN.
I"padrik 06paTHOW PYHKLMUN.

BepTukasibHble ¥ rOPU30HTa/IbHbIE aCUMNTOThI rPauKoB. padnky APOOHO-NIMHENHbIX
(hYHKUMIA.

TpuUroHomeTpuyeckne ¢yHKUMM, MX CBOMCTBA W rpadukn, MNepuoguyHOCTb, OCHOBHOWA
nepwog.

Mpeobpa3oBaHMsi rpatiMKoB: MapanfiefibHblii NMEPEHOC, CUMMETPUS OTHOCUTENbHO OCEl



KOOpPAMHAT W CUMMETPUSt OTHOCWUTENbHO Hayana KOOPAMHAT, CUMMETPUS OTHOCWUTENbHO
MPAMOIA Y = X, PaCTSHKEHE W CXKATUE BAO/b OCE KOOPAMHAT.

Hauana matemaTn4eckoro aHanmsa

MoHATMe O npefene nocnefoBatesibHOCTU. CylecTBOBaHWe MpeAena MOHOTOHHOWA
OrpaHMYeHHON nocnefoBaTeNbHOCTU. [AnHA OKPY>KHOCTWM M NAowWadb Kpyra Kak npegenbl
nocneaoBaTenbHOCTEN. BECKOHEUYHO YObIBaOLLAs reOMETPUYECKasi MPOrpeccus 1 eé cymma.

MMoHATMNE 0 HEMPEPLIBHOCTU (DYHKLIMN.

MoHATME O MNPOM3BOAHON  (DYHKUMKW, (PU3MYECKMIA W FeOMETPUYECKMIA  CMbICA
NPOU3BOAHOW. YpaBHeHMe KacaTeNbHOW K rpatuky (QyHKUuuW. [1pon3BOAHbIE CYMMbI,
Pa3HOCTW, MNPOU3BEAEHWS, YaCTHOro. [1pOM3BOAHLIE OCHOBHBLIX 3/7IEMEHTAPHbLIX (YHKLWIA.
MPUMEHEeHNA  MPOM3BOAHOM K WCCMeAoBaHW  (DYHKUMIA 1 NOCTPOEHMIO  rpacnKoB.
Mpon3BoaHbIE 06PAaTHOM (HYHKLMMN M KOMMO3ULMKN AaHHON (DYHKLMW C TMHENHO.

MpyMepbl  MCNOMb30BaHUA MPOM3BOAHOM NS HAXOXAEHUS Hauyuyllero pelleHust B
NPUKNagHbIX, B TOM YMC/e COLMaTIbHO-3KOHOMMUYECKUX 3afadvax. HaxoxaeHvne cKopocTu ans
npouecca, 3afaHHOro opmynoli unn rpajukom. BTopas npousBogHas M €€ (PU3MYecKuii
CMbIC/I.

11 knacc

Anrebpa

KopHu n cTeneHn. KopeHb cTeneHn m>1 u ero cBoiicTBa. CTeneHb C pauyoHa/bHbIM
nokasartesiem v eé cBolicTBa. oHATME O CTerneHn C AeinCcTBMTENbHbIM MokasaTeneM. CBOMCTBa
CTEMNEHN C AeNCTBUTENbHBIM MOKa3aTesieMm.

Norapudm. Jlorapudm umucna. OCHOBHOE norapuPmmuyeckoe TOXKAecTBO. Jlorapudgm
NPOu3BefeHNs, YacTHOro, CcTeneHW. [lepexod K HOBOMY OCHOBaHMIO. [EeCATUUHBIA 1
HaTypasibHbI norapumbl. Yucno e.

Mpeobpa3oBaHMs MPOCTEALLNX BbIPaXKEHWUIA, BK/IHOYAIOLLMX apuUpMETUYECKMe orepaumu,
a TaKXXe onepawmio Bo3BeeHMs B CTeMNeHb 1 onepawmio norapuiMmpoBaHns.

PYHKLUMN

Mpumepbl (YHKLMOHAIbHBIX 3aBUCUMOCTEN B peaslbHbIX MpoLeccax 1 ABMEHNSX.
Moka3aTtesibHas (PYHKLUMA (3KCMOHEHTA), €€ CBOMCTBA U rpadiuK.
JNorapudmumnyeckas qyHKUMS, eé CBOCTBA U rpadimK.

Havana martemaTmnyeckoro aHaamsa

MoHATMEe 06 onpedenéHHOM WHTerpase Kak nMnowaaM KpUBOIMHEHOW Tpaneuun.
MepBoo6pasHas. dopmyna HbtoToHa-/1enbHMUA.

Mprmepbl NPUMEHEHUA MHTerpasa B In3NKe 1 reomMeTpum.

YpaBHeHUA U HEpPaBeHCTBa

PelleHVe paumoHa/IbHbIX  YPaBHEHWA W HEpaBeHCTB. PelueHVe uppauyoHasbHbIX
YPaBHEHWIA.

OCHOBHble MNPUEMbI peLleHns CUCTEM YpaBHEHWI: MOACTaHOBKa, anrebpavyeckoe
CNOXEHWe, BBeAEHME HOBbIX MepeMeHHbIX. PaBHOCWU/IbHOCTb YPaBHEHWI, HEPaBEHCTB, CUCTEM.
PellieHMe NpPOCTEMLLUMX CUCTEM YpaBHEHWA C [BYMSI HEW3BECTHbIMW. PeLleHue cucTem
HepaBeHCTB C OfIHOM MEePeMEHHON.

cnonb3oBaHue CBOWCTB M rpatikoB (hYHKLUMIA NPY peLleHn YpaBHEHWIA N HePaBEHCTB.
MeToa uHTepBanoB. l1306paxkeHMe Ha KOOPAMHATHOW MNMIOCKOCTM MHOXECTBA pPeLleHui
YpaBHEHWI N HEPABEHCTB C ABYMSA MepPeMeHHbIMU N UX cUCTeM. MpUMeHeHMe MaTemMaTUyHecKmX
METOZOB A/19 peLleHns CofepXaTe/lbHbIX 3afay U3 pasnnyHbIX 0611acTeil HaykKn M NPakTUKMW.
WHTepnpeTaums pesynbTaTa, YYET peasibHbIX OrpaHUYeHuA.



AnemMeHTbl KOMOMHATOPUKN, CTATUCTUKM N TEOPUN BEPOATHOCTEN

TabnnuHoe 1 rpauyeckoe npeacTaBieHne faHHbIX. YMCN0Bble XapakTepuCTUKN PALOB
[AaHHbIX.

MooyepénHbIn 1N OLHOBPEMEHHbIN BbIGOP HECKO/IbKUX 3/1IEMEHTOB U3  KOHEYHOrO
MHOXecCTBa. Popmynbl  4YMCNa  MEPecTaHOBOK, COYeTaHW, pasMelleHuid.  PelleHue
KOMOMHATOPHbIX  3afady. dopmyna 6GuHOmMa HbioToHa.  CBOMCTBO  GUHOMMW&/IbHBIX
KO3(h(hmLMeHTOB. TpeyronbHuK MNackans.

AneMeHTapHble U CMOXHble COObITUA. PaccMOTpeHWe CrydaeB U BEPOATHOCTb CyMMbl
HECOBMECTHbIX ~ COObITUIA,  BEPOATHOCTb  MPOTWMBOMOJMIOXKHOINO  CcobbITUA.  TloHATME O
He3aBMCUMOCTW COObITUIA. BeposTHOCTb M CTaTUCTMYeCKas 4actoTa HacTymnjieHus cobbITu.
PelLleHMe NpaKTUYeCcKnX 3aday ¢ NPUMEHeHUEM BEPOSTHOCTHbIX METOZOB.

Anrebpa 1 Havana aHanusa, 10 knacc

KonnyectBo yacoB B Hefento: 3 u.

KonnyecTBo Yacos:

- Ha NepBoe nonyroaue - 48 Y., KOMNYECTBO KOHTPO/bHBIX paboT - 6 (6 u.);
- Ha BTOpOe nosiyrogue - 54 4., KOMMYeCTBO KOHTPO/bHbLIX paboT - 5 (6 4.);
- Ha rof - 102 4, BCEro KOHTPO/bHbIX paboT - 11 (124)

I"pachvK BbINONHEHMS KOHTPO/bHbIX PaboT:

| nonyroave Ne 1 17 ypok, 6 Heq
Ne2 27 ypoK, 9 Hep,
Ne3 37 ypoK, 13 Hefq
Ne4 48 ypok, 16 Hepn
1 nonyrogye Ne 5 61 ypok, 21 Hep,
No6 77 ypoK, 26 Hep,
Ne7 86 ypoK, 29 Hep,
Ne8 93-94 ypok, 31 Hef
MoHUTOPUHT
No KoHTponbHasa paboTa Jata nposegeHus
1 KoHTponbHas pabora Ne 1
3 KoHTponbHas pabota 3a | nonyroave

4 KoHTpornbHas paboTa 3a 2019-2020 yyebHbI rog,



