MMHHUCTEPCTBO OBPA30OBAHMS Y MOJIOJIEXXHOM ITOJIMTUKH
CBEPJIJIOBCKOM OBJIACTU
I"ATIOY CO «Kaukanapckuii ropHO-IIPOMBIIUIEHHBIA KOJIek» (CTpyKTypHOE
nonpazaenenue I'AIIOY CO «KaukaHapckuii rOpHO-TIPOMBILIUTIEHHBIH KOJIIEIK» —
KaJIeTCKasl LIIKOJIa-UHTEepHAT)

i
0;\0)18)’(#«0,,; e
W oe 06,
oS Pa3gy, /70/ ,

2! o ar, 7y
O aentbli ko, Ve, 2, R
" o0 g %oa 72 R

PABOYASI TPOTPAMMA
IO KYPCY BHEYPOYHOU AESITEJIBHOCTH

«COAM Ol (MATEMATUKA)»

IS yyaimuxcs otaenenus «Kaaerckas mkosia-MHTEpHAT
9 kJacc

Pa3pabotuuk: Ocmununa Onera ['eHHAbEBHA,
yuurtens KIIN.

r. Kaukanap
2023 1.



IInanupyemMble pe3yJibTaThbl 0CBOEHHS Kypca BHEYPOUYHON /AeATeIbHOCTH
«Cnam OI'D (MaTemaTuka))»

JIMYHOCTHBIE PE3VYJIbTATEI

1) nmarpuoTHYeckoe BOCIIMTAHUE: IIPOSABICHHEM HHTEpeca K IPOLUIOMY M HAaCTOSIIEMY
POCCHUICKON MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTUKEHHUSIM POCCHUMCKHX MAaTEMaTUKOB U
poCCHICKON MaTeMaTHMYeCKOW IIKOJbI, K MCIOJb30BAHUIO ITHX JOCTHKEHUH B JPYI'MX HayKax M
MPUKIIAJHBIX cdepax;

2) rpaxkgaHckoe M JAYXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE: T'OTOBHOCTBIO K BBIIOJIHEHUIO
0053aHHOCTEH TpakIaHMHA U peau3alliil €ro Mpas, MPEICTaBICHHEM O MAaTEMaTHYECKHMX OCHOBAX
(GYHKLIIMOHMPOBAHUS Pa3IMYHbIX CTPYKTYp, SIBJICHUH, IPOLEAYp IPaKAaHCKOro ol1iecTBa (Harnpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCYXIEHHUIO STHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JIOCTH)KEHUH HayKH, OCO3HAaHHUEM BA)XXHOCTH MOPAJIbHO-3THUYECKMX IPHHLUIIOB B
JEATEIIBHOCTH YUYEHOT0;

3) TpyaoBOe BOCIIMTAHUE: YCTAHOBKOW HAa aKTMBHOE y4acTHE B PELICHUM IPAKTUYECKUX 3a]ay
MaTeMaTHYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XKHOCTH MAaTEMaTHYeCKOro OOpa3oBaHHs Ha
IOPOTSDKEHUM BCEH OJKU3HM JJI  YCHEIIHOW NpOQecCHOHATbHOM JEATENILHOCTH M Pa3BUTHEM
HEOOXOAUMBIX YMEHHMH, OCO3HAaHHBIM BBIOOPDOM U TOCTPOCHHEM HHIMBUAYAJIBHOW TPAaeKTOPUU
00pa3oBaHMs U )KU3HEHHBIX IJIAHOB C YUYETOM JINYHBIX HHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYecKOoe BOCHHUTAHME: CIIOCOOHOCTbIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY
BOCTIPHSITHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad, pEHICHWH, pacCyXJCHUH, YMEHHIO BHUJIETh
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHEHTalell B JESITEeIbHOCTHM HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IpeiCTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS  YEIIOBEKa, MPHUPOABI M  OOImIecTBa, IMOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl 4eOBEUECKON 1eATEIbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUI pa3BUTHUS LUBWIM3ALMM, OBJIAJEHUEM S3BIKOM MAaTEMAaTUKH U MaTEMaTHYECKON KyJIbTypoH Kak
CPEACTBOM IO3HAaHMUA MHpA, OBJIAJACHHUEM MPOCTEHIIMMHM  HaBBIKAMU  MCCJIEIOBATENIbCKON
NeSITENIbHOCTH;

6) ¢usuyeckoe BocnmuTaHue, (GOPMHPOBAHHE KYJBTYPHI 310POBbSI M 3MOLMOHAJIBHOIO
0J1aromosy4usi: TOTOBHOCTbIO MPUMEHSATh MaTeMaTUYECKUE 3HAHHUS B MHTEPECax CBOErO 3J0pPOBbS,
BEJICHUS 3[J0POBOTO 00pa3a JKM3HU (310pOBOE NHMTaHUE, COAJAaHCUPOBAHHBIM PEXHUM 3aHATHH U
OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTBIO HaBblka pedieKkcuu,
MIPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TaKOT'O jKe IpaBa JAPYroro 4ejaoBeKa;

7) 3Ko0JiIoOrHYecKoe BOCIIMTAHME: OpUEHTAIMEe Ha NMPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM AJis
peleHus 3a1a4 B 00JIaCTH COXPAHHOCTH OKPY>KaloILeH cpelibl, MIIAHUPOBAHUS MOCTYIIKOB M OLEHKH
X BO3MOXHBIX MOCIEACTBUM JUIsI OKpYKalolleld Cpeapl, OCO3HAHMEM IJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U yTeH UX pelieHus;

8) aganTanus K U3MEHAIMMCS YCI0BHAM COLUAILHONH U IPUPOAHOII cpelbl:

—> FOTOBHOCTBIO K JECWCTBUSM B YCJIOBMSIX HEONPENECIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO ACSITEIBHOCTD, B TOM YNCJIE YMEHUE YUUTHCS Y APYTUX JIFOJIEH,
pHUOOpPETaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONbITA APYTHUX;

— HE0OXOIUMOCThIO B (DOPMHUPOBAHWU HOBBIX 3HAHHWH, B TOM uucie (GOpMyTupoBaTh HJEH,
MOHATHSI, TUNOTE3bl 00 OO0BEKTaX U SBJIEHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HaBaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTE!, IIIaHUPOBATh CBOE PA3BUTHE;

— CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAI[MIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaKk BBI30B, TpeOYIOIHUNH KOHTPMEp, KOPPEKTUPOBAaTh IPUHUMAEMble pEIIeHUs U JEeUCTBUA,
(bopMyIMpOBATH M OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJJMETHBIE PE3VJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS

ba3oBble Jlornueckue AeicTBHA:

® BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHBIE TPU3HAKN MaTeMaTUYeCKHX OOBEKTOB, MOHATHUH,
OTHOWICHUHA MEXIY TMOHATHSAMH, (OPMYJIUPOBATh ONpEICNCHUs MOHATHH, yCTaHABIMBATh
CYLIECTBEHHBI MpHU3HAK KJacCU(UKALUKA, OCHOBAaHUS Ui OOOOIIEHHUS M CpaBHEHUS, KPUTEpUU
IIPOBOAMMOIO aHAJIN3a;



® BOCIIPUHUMATh, (HOpMyIUpoBaTh U MPeoOpPa3oOBbIBATh CYKICHMS: YTBEPAUTEIbHBIE MU
OTpHLIATENIbHBIE, €MIUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BEISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOpeuus: B (akTax,
TAHHBIX, HAOJMIOACHUSAX M YTBEPKICHUAX, IPEUIaraTh KpUTEPUH Ui BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e IeJIaTh BBIBOJIBI C HCIIOJb30BAaHUEM 33aKOHOB JIOTMKHM, JAEIYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHYECKMX YTBEPXKIEHHH (MpsiMble U OT INPOTUBHOIO),
IIPOBOJIUTh CaMOCTOSITENIBHO HECTIOXHbBIE JI0KAa3aTelbCTBA MAaTEMAaTUYECKUX (DAKTOB, BBICTpaUBaTh
apryMEHTAaIUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

e BEIOMpPaTh croco0 peuleHus yuyeOHOH 3asauu (CpaBHHMBATh HECKOJIBKO BApHAHTOB pEILEHUS,
BbIOMpPATh HauboJIee MOIXOASIIMMN ¢ Y4ETOM CaMOCTOSITEIbHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckme 1eiCTBHUS:

® IICTI0JIb30BaTh BOIPOCHl KaK HCCIIEAOBATENbCKUN HMHCTPYMEHT IO3HaHUs, (OpPMYJIHPOBaTh
BOMPOCHI, (PUKCHPYIOIIME MPOTUBOpPEUUE, MPOOJIEMY, CaMOCTOATEIBHO YCTaHABIMBATh HCKOMOE U
IaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOO MTO3ULIMI0, MHECHUE;

® [IPOBOJIUTH IO CAMOCTOSITEIPHO COCTABICHHOMY IUIaHY HECJIOXKHBIN IKCTIEPUMEHT, HeOOIbII0e
MCCIICIOBAHKE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEl 0OBEKTOB
MeXy COOOM;

® CaMOCTOATENILHO (HOpMyTUpOBaTh OOOOLICHHS M BBIBOJBI IO pE3yiIbTaTaM IPOBEAEHHOTO
HaAOJIOACHNS, WCCIENIOBaHMS, OIICHHWBATh JOCTOBEPHOCTH IIOJNYYEHHBIX pE3yJIbTaTOB, BBIBOJOB M
0000I11IeHMI;

® [[POTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUraTh MPEIIOI0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

® BEISIBJIATh  HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(OPMALMHM, JAaHHBIX, HEOOXOAWMBIX IS
pellieHus 3a/1auu;

e BHIOMpPATh, AHAJIW3UPOBATh, CHUCTEMATH3UPOBaTb M HHTEPHPETUPOBATH HMH(OpMAIUIO
pa3NUYHbIX BUAOB U (OPM IPEICTABICHHUS;

e BHIOMpaTh (opMmy IMpejacTaBieHUs HHGOPMALUMU WU WUIIOCTPUPOBATH pEIIAEMbIe 3aJauu
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

® OIICHUBATh HAAE&KHOCTh HH(POPMALMU 1O KPUTEPHUSAM, TMPEUIOKEHHBIM YUUTENIeM WU
c(OpMYyJINPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

® BOCIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUAMHU U LEISIMHU
oO1IeHUs], ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PELIEHUs 3aaul, KOMMEHTHUPOBATh ITOJIYYEHHBIN pPe3yNbTarT;

®B XO0/€ OOCYXJEHMs 3aJaBaThb BOMIPOCHl IO CYIIECTBY OOCYXJIAaeMOW TeMbl, MpPOOJIEMBI,
pemaeMoil 3amauyu, BBICKA3bIBaTh WJAEH, HAIEJIEHHbIE HA IOMCK pELIEHUs, CONOCTaBISATh CBOU
CYXKIEHHUSl C CYXIEHHSAMM JIpYTMX YYacTHUKOB Jauanora, oOHapyKuMBaTh paziIMuue U CXOJCTBO
MO3UIUH, B KOPPEKTHON opMe GOopMyIHpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YyJbTaThl PELIEHUS 3aJauyd, OKCIEPUMEHTA, HWCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a7ay IMpPE3eHTAlMH U O0COOEHHOCTEH
ayJIUTOPHH;

®[IOHMMAaThb M HCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAWBUIAYAJIbHOM pabOTHI IpH
peleHnH y4eOHbIX MaTeMaTUYeCKHX 3a/1ay;

® [[PUHUMATH 11€JIb COBMECTHOM JeATENIbHOCTH, IUIAHUPOBATh OpPraHU3aIUI0 COBMECTHON paldoOTHI,
pacrmpenenaTh BUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC W Pe3yibTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

® y4yacTBOBaTh B TPYMIOBBIX (opmax paldoThl (0OCyXkaeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U JIPYTUE), BHIMIOIHATH CBOIO YacTh pabOTHl U KOOPAMHHPOBATH CBOM JAEUCTBUS C JIPYTHMMHU
YJIeHaMHd KOMAaHbl, OIIEHMBAaThb KayeCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.



PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anmus:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJTOPUTM pELICHUs 3aJaud (WM €ro 4acTb), BbIOMpPATh
CIOCO0 peleHHs C yYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHH ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJI TMpolecca W pe3ylibTaTa perieHus
MaTeMaTHUYeCKOH 3a1a49u;

® [IPEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpU PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAiIEHHBIX OIIMOOK, BBIIBICHHBIX
TPYIHOCTEN;

® OLICHMBATb COOTBETCTBHE pE3yjbTaTa JCSATCIBHOCTH IIOCTABJIEHHOM LENM U  YCIOBHSIM,
OOBSICHATh HPUYMHBI JOCTUIKEHUS WIM HEAOCTHXKEHMs LIEJIM, HAaXOAWUTh OUIMOKY, NaBaTb OLEHKY
PUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3VIJIBTATDI

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAJIBHBIE YUCIIA.

BeimonHATe apudmeTrnyeckue NEHCTBHS C pPAlMOHAIBHBIMH YWCIAMHU, COYeTas YCTHBIE U
IIMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYUCIICHUS] C MPPALMOHAIBHBIMU YU CIAMHU.

HaxomuTh 3HaueHus CTENEHEW ¢ LENbIMU IOKa3aTelsiMU M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPA)KEHUH.

OxpyrisiTh AEUCTBUTEIbHBIE YUCIIA, BBIIOJHATH NMPUKUIKY PE3yJbTaTa BBIUMCICHUH, OLEHKY
YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HEpaBeHCTBA

Pemarp nuHENHbIE M KBaJIpaTHBIE ypaBHEHUS, YPAaBHEHUs, CBOSIIMECS K HUM, IPOCTEHIINe
IPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cucrembl IOBYX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMH M CHCTEMBI IBYX
YpaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcTOBBIE 3a7jauu anreOpanvyeckuM CHOCOOOM C MOMOIIBIO COCTAaBJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoauTh mpOCTEHIINE HCCIENOBAHUS YPABHEHMM M CUCTEM YpPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHUEM TpadUyecKux MpeAcTaBiIeHUil (yCTaHaBIMBaTh, UMEET JM YpPaBHEHHME WJIM CHUCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, N300paXkaTh PELLIEHUE HEPAaBEHCTB
Ha YHCIIOBOM NPSIMOM, 3aIIMCBIBATh PEIIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Pemarp cuctembl JUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJIpPAaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPsIMOM, 3aluchIBaTh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELIEHUH Pa3IMUYHBIX 3aad.

DOyHKIUH

Pacnio3HaBaTh (QYHKIMM H3y4eHHBIX BHUJOB. IloKa3bIBaTh CXEMaTHUECKH paCIOIOXKEHUE Ha
KOOP/MHATHOM TIOCKOCTH rpadukos dyHkimii Buga: Y = kx, y =kx + b,y =k/x,y =ax* + bx + ¢,y =
X, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HaueHHI KOIYDUIHEHTOB, ONMACHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouts 1 n300pakaTh CXeMaTUYECKU rpapUKu KBaIpaTUUHBIX (PYHKUINH, OMUCHIBATh CBOMCTBA
KBaJIpaTUYHBIX (YHKIUH 110 UX TpaduKam.

Pacno3naBate kBajpaTHuHyi0 (YHKIUIO 1O (opmyse, MPUBOAUTH MPUMEPHI KBaJIpaTHUHBIX
GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPUH.

YuciaoBble N0OCI€10BATEIHLHOCTH U POrpeccuu

Pacnio3HaBaTh apu(METHYECKYI0O W TE€OMETPHUYECKYI0 IPOrPEeCCHM IPH pa3HbIX CIOCo0ax
3a/1aHUS.

BbINONHATE BBIUMCIEHUS C HCIOJIB30BaHMEM (opMyn n-ro uieHa apuMeTHUeCKOW u
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3amauM, CBSi3aHHBIE C YMCIOBBIMH IOCJIEIOBATEILHOCTAMU, B TOM 4YHCIE 33/Ja4d U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KABKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



JIeMeHTBbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSTHOCTEH

N3Bnekarp u mpeoOpa3oBbIBaTh MH(DOpPMAIHIO, TPEICTABICHHYIO B BHJE TaOJUII, IUarpamw,
rpaduKoB, IPEACTABIATH TaHHBIC B BUJIC TAOJIHII, TUarpamMmm, rpaduKoB.

OnuceiBaTh JaHHbIE C TOMOUIBIO CTAaTUCTUYECKUX IOKa3aTeliel: CpeHUX 3HA4YeHHH u Mep
pacceuBaHus (pa3Max, JUCIEPCUSt U CTaHJAPTHOE OTKIOHEHHE).

Haxoautb BepoSITHOCTU CIydalHBIX COOBITUW B OIBITAX, 3HA BEPOATHOCTU SJIEMEHTAPHBIX
COOBITHI, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

OnepupoBarh TMOHATUSMU: MHOXKECTBO, IIOJIMHOXECTBO, BBIMIOJIHATH  OMNEpallud  HaJl
MHO>KECTBaMHU: OO0bEIUHEHHUE, TepeceuyeHre, JIOMOJHEHNE, MEPEYUCHIATh DIEMEHThl MHOXKECTB,
IIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBarh rpaduyeckoe MpeAcTaBIeHUE MHOXKECTB U CBSI3€H MEXAY HUMH Ui ONUCAHUS
IIPOLIECCOB U SIBJICHUH, B TOM UHUCJIE [IPU PELICHUH 3a/1a4 U3 IPYIUX yU4eOHBIX PEIMETOB U KYpCOB.

Conep:xanue Kypca BHeypoUHoii 1esiTebHOCTH «Caam OI'D (MmaTemaTnka)»

Ilpakmuxko-opuenmupoeannsie 3adanus. Pemenne 3agau Ne 1-5 KIIM OI'D.

Tabnuunoe u rpaduueckoe mNpeacTaBIeHUE TAHHBIX, IJIAH M CXEMa, HW3BICYCHHE HY>KHOU
unpopmanuu. M3MmeHuMBOCTh mpu u3MepeHHsX. Pemaronue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMYMHAX. Bprumcienus u npeobpazoBanue BenuduH. McciemoBanuwe mpocTEUIINX
MaTEeMaTHYECKUX MOJICICH.

Buviuucnenun u npeoopazoeanus. Pemenue 3amau Ne 6 KM OI'D.

Jeiicmeusn ¢ namypanonvimu yuciaamu. CIoxxeHUE U BbIUNTAHUE, KOMIOHEHTHI CIOXKEHUS U
BBIYMTAHUS, CBA3b MEXKIYy HUMH, HAXOXJICHHUE CYMMbI U Pa3HOCTH, U3BMEHEHHE CYMMBbI U PA3HOCTH MIPU
W3MEHEHUU KOMIIOHEHTOB CJIOKEHUS U BHIUUTAHUSI.

YMHOXEHUE U JIeJICHUE, KOMIIOHEHTHI YMHOXXCHHS U JICJICHUS, CBSI3b MEXy HUMHU, YMHOXEHUE
U CJIOXEHHUE B CTOJOUK, ACIEHUE YTrOJIKOM, IPOBEpKa pe3ysbTaTa C IOMOIIbIO MPUKUAKU U 00paTHOTO
JICACTBUA.

Yucnoewvle sviparxcenusn. YucnoBoe BBIpOKEHHUE M €ro 3HAYCHHE, MOPSIOK BBINOIHEHUS
JICACTBUU.

Jlpoou. Oobviknosennwvle Oopoou. Jlons, dacth, IpoOHOE YHclo, ApoOb. J[poOHOE YuClIo Kak
pe3ynbrar aeneHus. [IpaBuibHbIe U HETIpaBUIIbHBIE IPOOH, CMelIaHHast Ipo0b (CMEIaHHOE YHCIIO).

3anuch HaTypaJlbHOTO 4YWCIa B BHUJE JAPOOM C 3aJaHHBIM 3HAMEHATeNeM, IMpeoO0pa3oBaHUE
CMEIIaHHOM JpoOM B HEMpaBWIbHYIO JpoOb u HaoOopotr. [lpuBenenue npobeit k oOmemy
3HaMmeHateno. CpaBHEHHE OOBIKHOBEHHBIX po0eii. CrnokeHue U BhIYUTaHUuEe OOBIKHOBEHHBIX APOOEH.
YMHOXeHUEe U JefneHue OOBIKHOBEHHBIX Jpo0eil. ApudpMeTnueckue IeHCTBUS CO CMEUIaHHBIMU
apobsimu.  ApudmeTndeckue AeHcTBUS ¢ ApoOHBIMH uncnamMu. CrnocoObl  palnMoHaNIH3aINH
BBIYMCIICHUI U UX TPUMEHEHHUE TIPU BBITTOJTHEHUH JICUCTBUM.

Jecamuunsie Opoou. llpeobpazoBaHue NECATHUHBIX IpoOeil B OOBIKHOBEHHBIE. CpaBHEHHE
NEeCSITUUHBIX JpoOeil. CroxeHue M BbIUMTAHUE JECSITHUYHBIX JpoOeil. OKpyrieHHe IecATUYHBIX
npobeil. YMHOXEHHE U AeNieHue AecATUYHBIX aApoOei. [IpeoOpazoBanne OOBIKHOBEHHBIX ApoOeil B
necsiTuuHble qpoou. Koneunsle 1 OeCKOHEUHbIE JECATUUHbIE IPOOH.

Yucna. Payuonansvhsle uucna. MHOXKECTBO pallMOHAIBHBIX 4yKcel. CpaBHEHUE pAallMOHAIBHBIX
yucen. JledcTBUS ¢ panMOHaIbHBIMU YKciiaMu. [IpencraBieHue panyMoHaIbHOTO YHCIA JIECITUYHON
JpoObIo.

/lpoono-pauyuonansvnsvie eviparcenusn. llpeobOpaszoBanue IpOoOHO-THHEHHBIX BBIPAKCHUMN:
CIIO’)KEHHe, YMHOXeHHUe, JeneHue. AnreOpaudeckas JpoOb. CokpalieHue anreOpandeckux Ipooei.
[IpuBenenue anrebpanyeckux napobeir Kk obOmeMy 3HaMmeHaTentoo. JleWcTBus ¢ anredpandecKuMu
JIpoOsSIMH: CITO’KEHUE, BRIYUTAHUE, YMHOKCHHE, IeTICHUE, BO3BEICHNE B CTCIICHbD.

Jeiicmeumensnuie uucna. Pemenne 3agau Ne 7 KUM OI'D.

Payuonansuvle uucna. V300paxkeHne uucen HA YHUCIOBOW (KOOPAMHATHON) MPSIMOM.
CpaBHenue uucen. Moaynb 4ucia, TeoMeTpUYecKas WHTEpIpeTanus MoAyis uucia. [ledcTBus c
MOJIOKUTETFHBIMU U OTPHUIIATEILHBIMU YHCcIaMU. MHOKECTBO IENTbIX YHCET.

Koopounama mouku. OCHOBHbIE TIOHATHUS, KOOPJUHATHBIN Jy4, paCCTOSHHE MEXIY TOUYKaMH.
KoopaunaTs! TOUKH.

Hppayuonanvnvie  uucna.  llonstTue  uppanuoHanibHOro  yHucina.  Pacno3HaBaHue
HUPPALMOHANIBHBIX Ynced. MHOXKECTBO AEHCTBUTEIbHBIX YUCE.



IIpeoOpa3oBanme ajnredpandeckux Bbipa:kenui. Pemenne 3amad Ne 8 KUM OI'D

Hppayuonanvnvie  uucna.  Ilonatue  uppauuoHalIbHOrO  4ucia.  Pacno3HaBaHue
UppauuoHanbHbIX uHcenl. [Ipumepsl nokazarenscTB B anreOpe. JleMcTBHS ¢ UppaluOHAIBLHBIMU
YHCJIaMU: YMHOXXEHHE, JEJIEHUE, BO3BEIECHNE B CTENEHb. MHOKECTBO 1€HCTBUTENBHBIX YUCEIL.

YpaBHenusi u HepaBeHcTBa. Pemenue 3agau Ne 9 KM OI'D.

Pasencmea. YucinoBoe paBeHCTBO. CBONMCTBA YHCIOBBIX PaBEHCTB. PAaBEHCTBO € IEPEMEHHOM.

Ypasnenusn. 1lonarue ypaBHeHHMs W KOpHA ypaBHeHMs. [IpencTtaBieHue 0 paBHOCHIBHOCTH
ypaBHeHuid. O0xacTh onpeeneHus ypaBHeHHs (001aCTh TOMYCTUMBIX 3HAUEHUH TepeMEeHHON ).

Jluneiitnoe ypasnenue u e2o kopnu. Penienue JUHEHHBIX ypaBHEeHUU. JIuHeliHOEe ypaBHEHHE C
napamerpoM. KonMuecTBO KOpHEM JIMHEHHOIO YypaBHEHUsA. PelleHue JIMHEHHBIX YpPaBHEHHUM C
[apaMeTpPOM.

Keaopamnoe ypasnenue u e2o kopnu. KBaapatHple ypaBHeHHs. HenosHble KBaJgpaTHbIE
ypaBHeHUs. JIUCKpUMHHAHT KBaJpaTHOro ypaBHeHHd. Dopmyna KOpHEH KBaJApPaTHOIO YPABHEHUS.
Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemenue KBaapaTHBIX YpaBHEHUIL:
UCIOJIb30BaHUE (DOPMYIBI Ui HAXOXKICHHUS KOpHEH, rpaduueckuil MeToll pelieHus, pa3iokKeHne Ha
MHOXHUTEJH, MOJI00p KOpPHEH C HCIoyib30BaHuEeM TeopeMbl Buera. KomuuecTBo KOpHEH KBaapaTHOTO
yYpaBHEHUsI B 3aBUCUMOCTH OT €ro JUCKPUMHUHAHTA. bHUKBajpaTHble ypaBHEHHs. Y paBHEHMUS,
CBOAMMBIE K JINHEHHBIM U KBaJApaTHbIM. KBajipaTHbIE ypaBHEHHUS C TapaMETPOM.

/Jlpobno-payuonansusie ypasnenus. PeuieHue mpocTedmmx ApoOHO-TUHEHHBIX YpaBHEHUH.
Pemenne npoOHO-panimoHanbHBIX ypaBHEHUNH. MeTOIbI pelIeHUs] YPaBHEHUI: METObl PAaBHOCHIBHBIX
peoOpa3oBaHmid, METOJM 3aMEHBI IEepeMEHHOW, Tpaduueckuii Merona. Vcrob30BaHHE CBOWCTB
GyHKIUH NpU pelieHuH YpaBHEHHIH.

TIpocTeifiiie UPPALHOHATLHBIE yPABHEHHS B L[ f (x)=a, \/ f(x)= \/ g(x).

VYpaBHeHus Buia x"=a .YpaBHEHUS B LIEJIbIX YHUCIIAX.

Bepoamnocmu coovimuir. Pemienue 3ana4d Ne 10 KM OI'D.

Cnyuaiinvie coovimusa. CiydaiiHble ONbBITHl (3KCIEPUMEHTHI), 3JEMEHTApPHBIE CllydyaliHbIe
coObITHS (Mcxobl). BeposTHOCTH 3neMeHTapHbIX cOOBITUI. COOBITHS B CIly4alHbIX SKCIIEPUMEHTAX U
OIaronpusATCTBYIONIUE d3JIEMEHTapHBbIC COOBITHS. BeposTHOCTH ciydalHBIX COOBITHH. OTBITBI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  COOBITUSAMHU. Kilaccuueckue BEpOSITHOCTHBIE ONBITHI  C
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

@ynkyuu u cpaguxu. Pemenne 3agad Ne 11 KM OI'D.

Ilonamue ¢pynkyuu. JlexapToBbl KOOPAUHATHI Ha MIIOCKOCTU. DOPMHUPOBAHUE TPEICTABIECHUHN O
METaNpeJIMETHOM MOHATHH «KOOpAMHAThl». CrnocoObl 3amaHus (QYHKUMH: aHAIMTUYECKUH,
rpadpuueckuii, TabmuuHbli. I'papuk Qynkumu. I[lpumeps! ¢GyHKIUE, HOdy4aeMmblX B Ipoliecce
UCCIIEIOBAaHMsI PA3IUYHBIX pealibHBIX MPOLIECCOB M PELIeHMs 3afad. 3HayeHHe (QyHKIUH B TOUKE.
CpoiicTBa (QyHKUMI: 00JacCTh ONpENENEeHUsS, MHOXKECTBO 3HAYEHWH, HYyJIU, [POMEXKYTKH
3HAKOIOCTOSIHCTBA, YE€THOCTh/HEUETHOCTh, MPOMEXKYTKH BO3pacTaHUs W yObIBaHMs, HanOojbllee U
HauMeHblIee 3HaueHus. MccnenoBanue QyHKIUH 110 €€ rpaduKy.

Juneinaa ¢ynkyua. CpolictBa u rpaduk iuHelHON ¢(yHKIMH. YTioBOH KO3 (UIMEHT
npsimoid. Pacnonoxxenue rpaduka TMHEHHON QYHKIIMM B 3aBUCUMOCTH OT €€ yrioBoro kosgduunenra
u cBoboaHoro wieHa. Haxoxnaenue xko3p@uuueHToB TuHEHHON (QYHKIMU MO 33JaHHBIM YCIOBHUSM:
MIPOXO’KJCHHUE MPSMOIl uepe3 JBe TOUKH C 33JaHHBIMU KOOpJAUHATAMM, MPOXOKICHHE MPSMOI uepes
JAHHYIO TOYKY U MapaJuIeIbHON JaHHOU IIPSMOM.

Keaopamuunaa ¢ynkyusn. CpoiicTBa W Tpaduk KBaapaTudHou ¢yHKIMU (mapadosa).
[TocTpoenue rpaduka KBaApaTUIHON QYHKIIUH 110 TOUKAM

k
Oopamnas nponopyuonanvrocms. CBOICTBA QYHKINU Yy = K y = " ['unepOomna.
X

Ilpakmuueckue pacuemot no opmynam. Pemenue 3amau Ne 12 KNMIM OI'D. Bripakenue c
nepeMeHHoM. 3HaueHue BoipakeHus. [loacTaHoBKa BhIpaXKEHUN BMECTO IEPEMEHHBIX.

Ilenvie eviparxrcenusn. CTenieHb ¢ HATYpaJIbHBIM TIOKa3aTesieM M ee cBoicTBa. [IpeoOpazoBanms
BBIPAXXEHU, COAEpKALIMX CTETIEHH C HATypaJbHbIM moka3areneM. OaHouleH, MHOrouseH. [lelicTBust
C OJIHOWICHAMH W MHOTO4YJIEeHaMHU (CJIOXKEHWE, BBIYMTaHUE, YMHOKeHHUE). DopMyIbl COKpaIeHHOTo
YMHOXEHHS.



Yucnoewvie u oyxkeennsvie svipaxcenus. Pemenue 3agaq Ne 13 KM OI'D.

Yucnoevie u 0ykeeHHvle eviparicenus. BplpakeHne C NEpeMEHHOW. 3HAY€HUE BBIPAKECHUSI.
[ToncraHoBKa BBIpa)KEHUH BMECTO MIEPEMEHHBIX.

I]envie sviparycenun. CteneHb C HATypaJIbHBIM IOKa3aTelleM U ee cBoicTBa. [IpeoOpazoBaHus
BBIPAXXECHUI, COZEpKALMX CTEIIEHU C HAaTypaJbHbIM NoKa3zaresneM. OqHouseH, MHOrowieH. JleicTBus
C OJHOWIEHAMHU U MHOTOWIEHAMHU (CJIOKEHHE, BbIUMTAHUE, YMHOXKEHHUE). POpMyJibl COKPAILEHHOTO
YMHOXKEHHSI: PAa3HOCTh KBaJpaTOB, KBagpaT CYMMbl M pa3HOCTH. Pa3nokeHne MHOrouwieHa Ha
MHOXKUTEJIM: BBIHECEHHE OOIIEro MHOXHUTENs 3a CKOOKM, TPYNIHPOBKA, MpHUMEHEHHE (HopMys
COKpAIllCHHOT0 yMHOXeHHMs. KBaapaTHbIM TpexXuwieH, pa3jioKeHHE KBaJgpaTHOrO TpexXuieHa Ha
MHOKUTEIH.

Ilocneooeamenvnocmu u npozpeccuu. Pemenue 3amad Ne 14 KUM OI'3. (1 gac).

Ilocnedosamenvnocmu u npocpeccuu. Yucnosas 1ocieqoBaTeIbHOCTb. [IpuMepbl 4nCIOBBIX
nocnegoBareiabHocTel. beckoHeuHble TOCIEN0BaTENbHOCTH. ApHdMeTHUecKas Mporpeccuss M ee
cBoiicTBa. ['eomerpuueckass mporpeccus. dopmyna oOmero 4ieHa W CyMMBI N TEPBBIX YJICHOB
apu(pMETHYECKON U TEOMETPUICCKOMN IIPOrPECCHiA

I'eomempuueckue uzypwt. Yenwvr. Pemenue 3agau Ne 15 KM OI'D.

Benuuunwi. Bennuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk. CBoiicTBa pPaBHOOEAPEHHOTO TPEYroJibHUKA. BHEIIHHWI yrom TpeyroibHUKA.
CymMma yriioB TpeyrojibHUKa.

I'eomempuueckue ¢uzypot. /[nunsl. Pemenue 3anay Ne 16 KUM OI'D

Quzypvt 6 ceomempuu u 6 OoKpyycaroujem mupe. I'eomerpuueckas ¢urypa. BryrpeHHss,
BHelHss obOnactu Qurypsl, rpanuna. JInHUM U 0OIACTH HA IUIOCKOCTU. BBIMyKias W HEBBIMyKIas
¢urypsr. [lnockast u mHeruockast gurypsl. [lonstue Benuunnsl. J{nuna. M3mepenne ninvHbl. EapHUmb
u3MepeHus: JUIMHbL.  BbigeneHue cBOHCTB  00bekToB. dDopMmupoBaHHE NPEACTABICHUNH O
METaNpeIMETHOM MOHATUU «purypa». Toduka, OTpe3oK, mpsiMasi, JIyd, JIOMaHas, IUIOCKOCTb, Yroll,
OucceKkTpuca yriia M €€ CBOWCTBA, BUIBI YIJIOB, MHOTOYTOJIBHHKH, OKPYKHOCTb M Kpyr. OceBas
CUMMETpHs TeoMeTpudeckux ¢uryp. LlenTpanbHas cHuMMETpuUsi TEOMETPUUYECKUX (DUTYP.

Inowaoe mnozoyzonvnuka. Pemenue 3agad Ne 17 KM OI'D.

Hzmepenua u eviyucnenusn. [lnomanu. @opmyisl MIOMAAN TPEYrojJbHUKA, MapajljieorpaMma
M ero 4YacTHBIX BHIOB, Tpamenuu, d¢opmyna ['epona, dQopmyna TIOMAAN  BBITYKIOTO
YeThIPEXYroJIbHUKA, (DOPMYJIbI ITTMHBI OKPYKHOCTHU U IUIOIIAIN Kpyra

Hzmepenus u eviuucnenus. Pemenue 3agau Ne 18 KUM OI'D.

Hzmepenua u eviyucnenusn. [1nomanu. @opmyisl MIOMAAN TPEYroJbHUKA, MapajljiesorpaMma
M €ro 4YacTHBIX BHJOB, Tpameuuu, (HopMmyna IIOMAAH BBITYKIOTO YEeTHIPEXYrolbHUKA, (OPMYIIBI
JUIMHBI OKPY>KHOCTH U TUToIIaau Kpyra. [Inomaas npaBuibsHOr0 MHOTOYTOJIbHUKA.

Teopema IIudaropa. TpuroHomerpuueckue COOTHOLIEHHSI B MPSIMOYTOJIBHOM TPEYrOJbHUKE.
Tpuronomerpuyeckue QyHKINHU yria.

Teopemuueckue acnekmul. Pemienune 3agad Ne 19 KMM OI'D. Teoperuueckue acnekTsl,
TEOPEMBI, aKCUOMBI, OTIpeieNIeHus, POPMYJIbl, J€MMbI. VICTUHHBIE U JT0’KHBIE BHICKA3bIBAHUSI.



KanengapHo-temaTuyeckoe INVIaHUPOBaHUE KYPCca BHEYPOUHOIi 1eSITeJIbHOCTH

«Cnam OI'D (MaTemaTuKa)»

Ne KonuuecTBo yacoB
Tema ypoka
/i BCEr0 | TEOpHUs | MpaKTHKa
1 | Bxognas mpoBepouHas pabota 1 1
2 | Penenue mpakTHKO-OPUEHTHPOBAHHBIX 3amaHuii( 1-5) (y4acTok) 1 0,5 0,5
3 | dpobu u crenenu (6 3aganne KMIM) 1 0,25 0,75
4 | PemeHne npakTHKO-OPUCHTUPOBAHHBIX 3a1aHmii(1-5) (kBapTHpa) 1 0,5 0,5
5 | Yncna, koopauHatHas npsMas (7 3aganue KMM) 1 0,25 0,75
6 | Kamparusie kopuu u ctenen (8 3amanne KMM) 1 0,25 0,75
7 | Pacuérel mo hopmynam (12 3amanne KNM) 1 1
8 | Jlmarnoctuueckas pabora Nel 1 1
9 | Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX 3a0aHul (1-5) (JIUCTHI) 1 0,5 0,5
10 | VpaBuenus (9 3amanne KMM) 1 1
11 | PemieHne mpakTUKO-OPUEHTHUPOBAHHBIX 3aanHuil (1-5) (meus s 1 0,5 0,5
OaHu)
12 | Hepasenctsa (13 3aganne KMM) 1 1
13 | Pemenune npakTHKO-OpUEHTUPOBAHHBIX 3aanuii (1-5) (Tapudsr) 1 0,5 0,5
14 | I'padukn pynkumii (11 3aganne KNMM) 1 0,25 0,75
15 | Teopus BeposiTHOcTel u ctatuctuka (10 3amanne KMM) 1 0,25 0,75
16 | Humarnoctuueckas padora No2 1 1
17 | PeuieHue npakTHKO-OPUEHTUPOBAHHBIX 3aanuii (1-5) (muHbI) 1 0,5 0,5
18 | ®uryps! Ha kieryaroit Oymare (18 3aganne KIIM) 1 1
19 | Aumarnoctuueckas pabora Ne3 1 1
20 | Pemenue npakTUKO-OPHUEHTHPOBAHHBIX 3aaHui (1-5) (uian 1 0,5 0,5
MECTHOCTH)
21 | Tpeyroapuuku (15 3aganue KMM) 1 0,25 0,75
22 | lmarHoctryeckas pabora N4 1 1
23 | Yernipéxyronpauku (17 3amanne KMM) 1 0,25
24 | T'eomerpuueckue 3agaun Ha Beruncienue (15,17 3aganus KIMIM) 1 1
25 | ImarHoctudeckas pabora No5 1 1
26 | OKpyXHOCTb, KpYyT, UX 31eMeHTHl (16 3ananne KMIM) 1 0,25 0,75
27 | 3amaum Ha nporpeccuu (14 3aganne KIIM) 1 0,25 0,75
28 | AHanmu3 reomeTpuyeckux BoickasbiBanui (19 3aganue KMIM) 1 1
29 | marHoctmueckas padota Ne6 1 1
30 | Beipaxkenusi, ypaBHeHus u HepaBeHcTBa (20 3amanne KIIM) 1 1
31 | TexcroBas 3anada (21 3amanne KMIM) 1 1
32 | 'eomerpuueckas 3aa4ya Ha Berancienue (23 3aganne KMM) 1 1
33 | Pemenue npo6ieMHBIX (110 JaHHBIM THarHOCTUYECKHUX PadoT) 1 1
3amaaui u3 dactu 1 KUM
34 | Pemenue npo6aeMHBIX (IO JaHHBIM TUArHOCTHYECKHUX padoT) 1 1
3amanui u3 dactu 1 KUM
Hroro 34 5,75 28,25




