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Pabouasi nporpamma
OCHOBHOT'0 00111er0 00pa3oBaHMs
no ajreope ais 8-9 kiaccoB (Yriy0JeHHbIH YPOBEHD).

ITosicHuTeILHASA 3aNMUCKA

JlanHast mporpaMma IpeaHa3HaueHa JUisl OpraHu3aluy mpoiecca odydeHnus anrebpe B 8-9
Kkiaccax YHupepcuterckoro juues Ne 1523 IlpeaynuBepcurapuss HUAY MUOU. Tlporpamma
cocraBieHa Ha ocHOBe DenepanbHOro rocyapcTBEHHOT0 00pa3oBaTeIbHOIO CTaHJapTa OCHOBHOTO
oOmiero oOpa3oBaHusl, YTBEPKICHHOTO NpukazoM MunoOpHayku P® Nel897 or 7.12.2010 rona
"O6 yrBepxkneHuu denepalbHOTO TOCYTAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa OCHOBHOTO
obmero obpazoBanus" (B pexa. IlpuxazoB Munobpuayku Poccun ot 29.12.2014 N 1644, or
31.12.2015 N 1577) u OcHOBHO#M 00pa30BaTEIbHON MPOrpaMMbl Y HUBEPCUTETCKOTO Jiniiest Nel1523
g 8-9 knaccoB. B HacTosiel mporpaMmme y4TeHbl OCHOBHBIE TOJIOKeHUsT KoHIenuu 1yxoBHO-
HPABCTBCHHOT'O PA3BUTHUS M BOCIUTAHHS JUYHOCTH TpaKIaHWHA Poccuu, a Takke MporpaMMbl
(dbopMUpOBaHUS YHUBEPCAJIbHBIX Y4EOHBIX KOMIIETEHIIMH B OCHOBHOM mikose. I[lpu pazpaboTke
JaHHOM MPOTrpaMMBI COOJIOZICHA MPEEMCTBEHHOCTh C padoUeil mporpaMMoii 00y4eHUsT MaTeMaTHKe
B 5-6 kiaccax u anredpe B 7 knacce. CoaepxaHue KypcoB MaTeéMaTUKH 5-6 KiaccoB, anreopsr 7-9
KJIACCOB OOBEIMHEHO B WCTOPUYECKH CIIOKMBIIMECS JIMHAW: YHCIIOBas, airedpandeckas,
(GyHKIIMOHATBHAS U IPYTHE.

B nporpamme  coxpaHeHa TpaAMIMOHHAs I POCCUMCKOM IIKOJIbl OpPUEHTAlUs Ha
(dbyHIaMeHTalIbHBIN XapakTep o0pa3oBaHHUs, HA OCBOCHHE IIKOJIHHHUKAMHU OCHOBOIOJATAIOIINX
MOHATHIA W WJICH, TaKUX, KaK YHCII0, OyKBEHHOE MCUUCIICHHE, (PYHKIHS, BEPOSITHOCTD, JACIYKIIHUS,
MaTeMaTHYeCKOe MOJICIMPOBAHHE.

B 8-9 knaccax nuuest ocyuiecTBisieTcsi oOpa3oBaTenbHas JeSTENbHOCTh MO YIIyOJIeHHOMY
M3YYEeHHIO anreOpbl BO BcexX Kiaccax mapaiieneid. Hacrosimmas mporpamma BKIIIOYaeT MaTepHal,
CO3JIAIOMINK OCHOBY MAaT€MaTHYeCKOW IPaMOTHOCTH, HEOOXOIMMON KaK TeM, KTO CTAaHET YUYeHBIMH,
WHXEHepaMu, H300peTaTensiMu, IKOHOMUCTAMU U OyIeT pelniarh NpUHLUIUANIBHBIE 33auH,
CBSI3aHHBIE C MAaTeMaTHUKOW, TaK H TeM, /I KOro MareMaTHKa He cTaHeT chepoi
HETIOCPEJCTBEHHON MPOPECCHOHATBHOMN e TETFHOCTH.

MecTo y4eOHOro nmpeamera B
yueOHOM IJIaHe 00pa30BaTeJIbHOTO YUpe:KIeHUs

Ha usyuenue npeamera «Anredpa» Ha yriayOJeHHOM ypoBHE B 8-9 kiaccax YHUBEPCHUTETCKOTO
munes Ne 1523 Ilpenynusepcurapuss HUAY MUOU mnpenycmorpero 5 yacoB B Henemto, 170
gacoB B roJi, 340 yacoB 3a 7Ba roga 00y4eHHUs.

[Ipenmer «Anrebpa» BKIIOYAaE€T HEKOTOpPbIE BOMPOCHl apU(METUKH, Ppa3BUBAIOLINE
YHCIIOBYIO JIMHUIO 5—7 KJ1accoB, COOCTBEHHO anredpanyeckuil Marepual, sJeMeHTapHble (QYHKIHH,
a TaK)Ke AJIEMEHTHI BEPOSITHOCTHO-CTATUCTUUECKOM JIMHUU.

I[Inanupyemble pe3yJibTaThl 0CBOEHUS] Y4eOHOI'0 NpeaMeTa.



BbIMyCcKHUK MONyY4UT BO3MOXHOCTH Hayuuthess B 8-9 Kiaccax Ui YCIIEUIHOTO

MPOJIOJDKEHHS 00pa30BaHUs HA YTITYOJICHHOM YpPOBHE:

JIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOI JIOTHKH
e CcBOOOJHO OmepUpoBaTh (37€Ch M Jajgee — 3HATh OMNpPEACICHUE TOHATHUSA, 3HATh M YMETh

JIOKa3bIBaTh CBOMCTBa (MIPU3HAKH, €CIIM OHU €CThb) IOHATHUS, XapaKTEpU30BaTh CBS3U C
JPYTUMH TIOHSTHSIMH, TPEJCTaBIsIsl OAHO TMOHATHE KakK 4YacTh IEJIOCTHOIO KOMILIEKCa,
UCMOJIb30BaTh TMOHATHUE M €ro CBOMCTBA NPH MPOBEIECHUH PACCYXKIECHUH, J10Ka3aTeIbCTB,
pEIICHUH 33]1a4) TOHITUSIMHU: MHOXECTBO, XapaKTEPUCTUKU MHOYKECTBA, 3JIEMEHT MHOYKECTBA,
MyCTOE, KOHEYHOE M OECKOHEUYHOE MHOXKECTBO, TMOAMHOXKECTBO, IMPUHAIEKHOCTD,
BKJIFOUEHHE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3a/JaHNE MHOXKECTBA,;

3aJaBaTh MHOYKECTBA PA3HBIMH CIIOCOOAMU;

MIPOBEPSATH BBHIMOJIHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;

CBOOOHO OTIEPUPOBATH OHATUSMHU: BHICKa3bIBAHUE, HCTUHHOCTH U JIOKHOCTD
BBICKa3bIBaHUS, CIIOKHBIE U IPOCTHIE BHICKA3bIBAHMUS, OTPUIIAHUE BBICKA3bIBAHUI; HICTUHHOCTD
1 JIOXKHOCTh YTBEPI)KIICHUS U €T0 OTPULIAHUS, OTIEpallii  HAJ BBICKA3bIBAHUSAMU: U, WIH,
HE; YCJIOBHBIE BBICKA3bIBAHUSI (MIMILTUKAIIH);

CTPOUTH BBICKA3bIBAaHUSI C HCIIONB30BAHUEM 3aKOHOB aireOpbl BHICKA3bIBAHHIA.

B noeceonesnoit scuznu u npu uzyueHuu Opyeux npeomemos:

CTPOUTH PACCYXKICHHS HA OCHOBE UCIIOJIB30BaHMs TIPABHII JIOTUKH;

WCIIOJIb30BaTh MHOKECTBA, OIMEPAIIMA C MHOXKECTBAMH, X TpadUiyecKoe MPEICTaBICHUE IS
OMMCAaHUSA PEATbHBIX TMPOLIECCOB M SBICHHUM, TPHU PEIICHUU 3a1ad JPYruX Y4eOHBIX
MIPEIMETOB.

Yucaa

CBOOOJTHO OMEPHPOBATH MOHATUSMU: HATYPAIbHOE YHCIO, MHOXKECTBO HATYpPAIbHBIX YHCEN,
[[eJI0€ YHCIIO, MHOXXECTBO LENbIX YHCEN, OOBIKHOBEHHAs ApoOb, JecATHYHas JpoOb,
CMEIIaHHOE  YHUCIIO, palMOHAJbHOE  YHCJIO, MHOXECTBO  pallMOHAJIBHBIX  YHCEl,
HppAllMOHAILHOE YHWCJIO, KOPEHb CTENEeHU N, JAEHCTBUTEIBHOE YHCIO, MHOKECTBO
JNEHUCTBUTENBHBIX  YWCEJ, TEOMETPUYECKass HMHTEPIpPETallds HAaTypalbHBIX,  IEJbIX,
palMOHATIbHBIX, IEHCTBUTEIBHBIX YUCEIT;

MOHUMAaTh U OOBSCHATH Pa3HUIy MEXKIY MO3UIMOHHOW U HEMO3UIIMOHHOW CHCTeMaMH
3aIMCH YHUCET;

NEPEBOIUTh YUCIIA U3 OAHOM CUCTEMBI 3alUCH (CUCTEMBI CUMCIIEHHS) B IPYTYIO;

JIOKa3bIBaTh W HCIIOJIb30BAaTh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsI 1
MIPOU3BEICHNUS YU CEN MIPY BHINIOJHEHUH BBIYMCICHUH U PEIICHUH 33]1aY;

BBITIOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX U UPPALIMOHAIBHBIX YUCEII C 33JJaHHOM TOYHOCTBIO;
CpaBHHUBATh JICHCTBUTENBbHBIE YHCTIA PAa3HBIMHU CIIOCOOAMU;

VIIOPSI0YUBATh YUCIIA, 3alMCaHHBbIE B BUAEC OOBIKHOBEHHOW W AECATUYHOW MpoOu, Ymcia,
3alyCaHHbIe C WCIOJh30BAHUEM apH(PMETHUYECKOTO KBAJIPATHOTO KOPHS, KOpHEH CTEemeHu
OoubIe 2;

Haxoauts HOJl u HOK uncen pa3HbiMu crioco6aMu ¥ UCIOIB30BATh UX MIPU PEIICHUH 3a/1a4;
BBITIOJTHATh BBIYHCICHUS W TMPEOOPa30BaHUS BBIPAKCHHM, COACPKAIMUX JICHCTBUTEIHHBIC
YKCIIa, B TOM YKCJIE KOPHU HATYPAIbHBIX CTETICHEH.

B noeceonesnoit scuznu u npu uzyueHuu Opysux npeomemos:

BBITIONTHATh U OOBSICHATH PE3yJbTaThl CPAaBHEHHUS PE3yJIbTATOB BBIYMCICHUW TIPH PEIICHUH
MPAaKTUYECKUX 3a7a4, B TOM YHCIE TPHOMMKEHHBIX BBIUYMCICHUH, HCHONB3YS pa3HbIe
CHOCOOBI CpaBHEHMI;

3alMiChIBaTh, CpPaBHHUBATh, OKPYIVISITh YWCJIOBBIE JAaHHBIE PEATbHBIX BEIUYHH C
WCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUS;

COCTaBIISITh W OLIEHUBATh Pa3HBIMU CHOCOOAMU YHCIOBBIC BBIPAXKEHHUS TPH PEIICHUU



MPAKTUYECKUX 337124 U 3aJ1a4 U3 IPYTUX YUeOHBIX TPEIMETOB.

ToxkaecTBeHHbIE npeoﬁpa303anml

CBOOO/IHO OTIEPUPOBATH MOHATUSMH CTETICHU C LIEJIBIM M APOOHBIM MTOKA3aTEIIeM;

BBIIOJIHATH J10Ka3aTeIbCTBO CBOMCTB CTENEHU C LIEIBIMU U IPOOHBIMH [TOKA3ATEIIMH;
OIIEPUPOBATH NOHATHAMHU «OJHOWIEH», «MHOIOWIEH», «MHOTOWIECH C OJHOW IEPEMEHHOW»,
«MHOTOWICH C HECKOJbKUMH MEPEMEHHBIMI», KOA(P(PHUIMEHTH MHOTOWICHA, «CTaHIapTHAs
3aIUCh MHOTOWICHA», CTEIIEHb OJHOWICHA U MHOTOYJICHA;

CBOOOZHO BIaJeTh INpHEMaMM [peoOpa3oBaHMs LEJNbIX U JAPOOHO-PALMOHAIBHBIX
BBIPAYKECHUM;

BBIIIOJIHATH ~ PA3/IOKEHWE MHOTOWIEHOB HAa MHOXHTENM pPa3HbIMH  CIIOCOOaMH, ¢
UCII0JIb30BAHUEM KOMOMHALMM Pa3IMYHbIX IPUEMOB;

UCIIOJIb30BaTh TeopeMy Buera u teopemy, oOpatHyto Teopeme Buera, ais noucka KopHen
KBaJPAaTHOr'O TPEXWICHA U JJIs PEIICHUS 3a1a4, B TOM YMCJIE 3a/1a4 C [TapaMeTpaMu Ha OCHOBE
KBaJPaTHOI'O TPEXUICHA,;

BBINOJIHATD JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEW CTENEHHU N;

BBITIOJTHATH TPE0Opa30BaHMs BBIPAKCHUH, COACPIKAIIMX KBAAPaTHBIE KOPHU, KOPHU CTETICHH
n,

CBOOO/IHO  ONEPUPOBATH IMOHATHSIMU  «TOXKIECTBO», «TOXKIECTBO HAa MHOMKECTBE»,
«TOXKJECTBEHHOE NPe00pa30BaHUEY;

2
o [ K k
BBIIOJIHATh pa3IMyHbIE MPE0Opa30BaHUs BBIPAKEHUM, COAEPIKAIMX MOIYIIH, ( X ) =X

B noeceonesnoii ycusnu u npu uzyuenuu opy2ux npeomemos:

BBIMOJIHATH MPE0O0pa3oBaHus U ACUCTBHUS ¢ OYKBEHHBIMU BBIPAKEHUSIMH, YHUCIIOBbIE
K03((UIIMEHTHI KOTOPBIX 3alMCaHbI B CTAHAAPTHOM BHUJIE;

BBITIONHATh TpeoOpa3oBaHusl PAlMOHAIBHBIX BBIPAKEHUN TNpPU PEHICHUU 3a7ad JAPYTrux
y4eOHBIX TIPEMETOB;

BBITIOJIHATE TIPOBEPKY MPaBAOMOAOOMS (DU3MUYECKUX W XUMHUYECKUX (OpMylT Ha OCHOBE
CpPaBHEHHUS Pa3MEPHOCTEN U BaJIEHTHOCTEM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

CBOOOJHO  ONEpUpPOBATh  TOHATHSMM:  yYpaBHEHHME,  HEPaBEHCTBO, PAaBHOCUJIbHbIE
YPaBHEHMsI M HEPABEHCTBA, YPaBHEHHE, SIBIIIOLIEECS CIEACTBUEM IpPYroro ypaBHEHUS,
ypaBHEHUsI, PABHOCUJIbHBIE HA MHOYKECTBE, pAaBHOCUJIbHBIE ITPe0Opa3oBaHusl ypaBHEHU;
pelaTh pasHble BHUIbl YpaBHEHHWN M HEPAaBEHCTB U HUX CUCTEM, B TOM YHCIIE HEKOTOpbIE
ypaBHeHUs 3 U 4 cTeneHel, JpoOHO-pallOHATIbHbIE U UPPAllMOHATIbHBIE;

3HaTh TeopeMy Buera juisl ypaBHEHHI CTENIEHH BBILIE BTOPOU;

MTOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX M HEPABHOCHJIBHBIX MPE00pa3oBaHUIX ypaBHEHUN
U YMETb UX JIOKa3bIBaTh;

BIAJIETh pa3sHbIMH METOJAMHM pPEIIECHUS YPaBHEHWI, HEPAaBEHCTB U MX CHUCTEM, YMETh
BBIOMPATh METO/1 PELICHHSI U 0OOCHOBBIBATH CBOI BBHIOOD;

UCIOJb30BATh METOJ MHTEPBAJIOB JJIi pElIEHUS HEPaBEHCTB, B TOM 4YHCJIE ApPOOHO-
palMOHAIBHBIX U BKIIIOYAIOLIUX B ce0s1 PpAIlMOHATbHBIE BHIPAXKECHUS,

pemate aireOpanyeckre YpaBHEHUS M HEPABEHCTBA W HMX CHUCTEMbl C TIapameTpamu
anreOpanyeckuM U rpauuecKkum MeToJaMu;

BJIaJIETh pa3HbIMU METO/IaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIENBIX YACIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33/1aBacMble YpPaBHEHHMSMH, HEPAaBEHCTBAMH U HUX
cUCTEMaMH.



B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh M pELIaTh YpPaBHEHUS, HEPABEHCTBA, UX CHCTEMBbl MPU PEUICHUU 3373y IPYTUX
y4eOHBIX IPEIMETOB;

BBIMOJIHATH OLIEHKY MPaBIOINOI00UsI Pe3y/iIbTaToB, MOJYyYaeMbIX MPH PEHICHUU PA3TUYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PELICHUH 3a/1a4 IPYrUX YUeOHBIX MPEIMETOB;
COCTaBJISITh M pelIaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTpamMH MpHU PEIICHUH 3a]1a4 IPYTHX
y4eOHBIX IPEIMETOB;

COCTaBJISATh YPaBHEHUE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMCHIBAIOIIUE PEATIbHYIO CUTYAIIUIO
WJIM MIPUKJIAJHYIO 33]]a4y, HHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI.

DOyHKIUU

CBOOOZIHO  OINEpUPOBATh TMOHATUSMH: 3aBUCHUMOCTb, (YHKUMOHAJIbHAA 3aBUCHMOCTD,
3aBUCHMas U He3aBUCUMas NepeMeHHbIe, PYHKIIMS, CIOCOObI 3ajaHus (PYHKIIUU, apTyMEHT U
3HaueHne (yHKIMU, OOJACTh ONpENeNeHHs W MHOXECTBO 3HAa4YeHUS (QYHKIUH, HYJIH
(GyHKIMH, TPOMEXKYTKHA 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKITHH, HauOombIllee U
HauMEHbIIIee 3HAYEHUsI, YETHOCTH/HEUETHOCTh (DYHKIMH, TEPUOTUIHOCTh (YHKIHH,
rpabuk  QyHKIUHM, BepTUKAJbHAs, TOPU3OHTAJbHAs, HAKIOHHAS AaCUMITOTHL, Tpaduk
3aBUCUMOCTH, HE SIBJISIOLIEHCS (QyHKIMEH,

cTpouth rpaduku (QYHKIUH: JTHHEHHOW, KBAJAPATHYHOW, IPOOHO- JTMHEWHOW, CTEIIEHHON

IIPpH Ppa3HbIX 3HAYCHUAX IMOKA3aTCIIA CTCIICHU, y= |X| ;

UCIIONB30BaTh NpeoOpasoBanus rpapuka dyskiuu Y = f(X) s nmocrpoenunst rpaduxos
¢ynxumit Y = af (kx+b)+c;

aHaJIM3UPOBaTh CBOMCTBA (QYHKIMI U BUJI rpayKa B 3aBUCUMOCTH OT [1apaMETPOB;

CBOOOTHO OIIEpUPOBATH MOHATUSIMHU: II0CJIEI0BATEIbHOCTb, OTPaHUYECHHAs
MOCJIeIOBATEIbHOCTh, MOHOTOHHO Bo3pacTaromiasi (yObIBaromias) IMOCIEI0BATEIbHOCTb,
npezaen Mociae0BaTeIbHOCTH, apu(MeTHuecKas MpOrpeccHsi, reoMeTpudecKkas mporpeccus,
XapaKTepUCTUYECKOE CBOWCTBO apU(PMeTHUECKOM (reOMETpHUECKON) MPOTPECCHH;
HCIOJIb30BATh METOJ] MaTeMaTU4eCKOM WHAYKIUHU Ui BbIBoJa (OpMyJl, JOKa3aTesIbCTBA
PaBEHCTB M HEPABEHCTB, PEILICHUS 3a/1a4 Ha JIEITUMOCTb;

HCCIIENIOBATh IOCIEN0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

pelate KOMOMHUPOBAHHBIE 33]Jau HA apU(PMETHUECKYIO U T€OMETPUUECKYIO IPOTPECCHH.

B noeceonesnoit scuznu u npu uzyueHuu Opyeux npeomemos:

KOHCTPYUpPOBaTh M HcCCIeNoBaTh (DYHKIUHM, COOTBETCTBYIOIIME peajbHBIM HpoleccaM u
SIBJICHUSIM, MHTEPIPETUPOBATh IOIYyYEHHbIE PE3yJbTaThl B COOTBETCTBUU CO CIELU(PHUKOI
HCCIIEyEMOTr0 TIPoLlecca UITH SIBJICHMUS,

HCIOJIb30BATh TPa(UKH 3aBUCUMOCTEH [Tl UCCIIEA0OBAaHUS PEaIbHBIX ITPOLIECCOB U SBJICHHUIA;
KOHCTPYHPOBaTh M MCCIEN0BaTh (YHKLMHU MIPU PEILICHUH 3a/1a4 IPYTUX y4EOHBIX MPEIMETOB,
MHTEPIPETUPOBATh TOJyYEHHbIE PE3yJbTaThl B COOTBETCTBUHM CO CHEIUPHUKON y4eOHOro
IIpeaMeTa.

CraTucTHKa M TeopHsi BepOSITHOCTel

CBOOO/IHO OTIEPUPOBATh MOHATHAMH: CTOJI0YATHIE M KPYTOBBIE IUarpaMMbl, TAOIHIIbI JAaHHBIX,
cpemHee apu(METHUECKOe, MeIraHa, HauOoJbllee M HAWMEHbIIEe 3HAYCHUS BBIOOPKH,
pa3max BIOOPKH, AUCTIEPCHS M CTAHAAPTHOE OTKIOHEHHUE, ClTydaiiHasi N3MEHUUBOCTD;
BbIOMpaTh Hambosiee yAOOHBIA croco0 TMpeicTaBieHHs WHPOpMAIMK, aJeKBaTHBINA ee
CBOICTBaAM M IICIIIM aHAJIN3a;

BBIYHCIISITH YMCIIOBBIE XapAKTEPUCTUKU BBIOOPKH;

CBOOOZIHO  ONEpHPOBaTh  MOHATHAMHU:  (PaKTOpWANl  YHMCIIA, IEPECTAHOBKH, COYCTAHMUS



U pa3MelieHus, TpeyroibHuk [lackans;

CBOOOIHO OIEPHPOBATh TOHATHUSMHU: CIyYaWHBIM OIMBIT, CIy4ailHBIA BHIOOp, HCIBITAHHUE,
JJIEMEHTAapHOE Ccliy4yailHoe coObITHE (MCXO[), KIACCHYECKOEe OIPENeIIeHUE BEPOATHOCTHU
CITy4aiiHOTO COOBITHS, ONEpalliy HaJ CIIyYailHBIMU COOBITUSMH, OCHOBHbIE KOMOMHATOPHBIC
(hopMyIIbI;

CBOOOJHO OINEPUPOBATH MOHSTUSMHU: CIYYalHBIM OIBIT, CIy4YalHbIH BHIOOP, HUCIBITAHUE,
AIIEMEHTApHOE CiIydailHOe CcOOBITHE (MCXO[), KJIACCHMYECKOE OIPEICNICHHE BEPOATHOCTH
CIIy4aitHOTO COOBITHS, olepalvd  HajA  CIOy4YalHBIMH COOBITHSIMH, OCHOBHBIC
KOMOMHATOPHBIE (POPMYJIBL;

3HATh IPUMEPHI CITyYalHBIX BEJIMYNH, U BEIYUCIATH X CTATUCTUYECKHE XapaKTEPUCTUKY;
UCTIOJIb30BaTh (POPMYJIIbl KOMOMHATOPUKY TIPH PELICHNH KOMOMHATOPHBIX 3a]1a4;

pelaTh 3a/1a41 Ha BBIYHUCICHHE BEPOATHOCTH B TOM YHCIIE C UCTIOJIB30BaHUEM (DOPMYIL

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

MPECTaBIATh MH(POPMALIMIO O PeabHBIX MpPOIeccax U SBICHUSIX CIIOCOOOM, aJeKBaTHBIM €€
CBOMCTBaM M II€JIM UCCIICIOBAHMS;

aHAIM3UPOBATh M CPABHUBATh CTATHCTHUYECKHE XApPaKTEPHCTHKH BBIOOPOK, TOJYYEHHBIX B
MPOIIECCe PEIICHHS MPHUKIIAJHON 339, H3yYEeHUS] PEATbHOTO SIBJICHUS, PEIICHHS 3a/1a91 U3
Jpyrux y4eOHBIX MPEMETOB;

OLIEHUBATh BEPOSATHOCTh PEATbHBIX COOBITUI U SIBIICHUH B PA3IUYHBIX CUTYaIUsX.

TexcToBbBIE 3a71aYN

pelIaTh IPOCThIe U CIOKHBIC 33/1a4H, a TAK)KE 3a/1a4d MOBBIIICHHOW TPYAHOCTU U BBIIEISAT
MX MaTeMaTHYECKyIO0 OCHOBY;

pacro3HaBaTh Pa3HbIC BUJIBI M TUIIHI 3a/1a4;

UCTIOJIb30BATh pa3Hble KpAaTKWE 3aluCH Kak MOJETH TEKCTOB CIIOKHBIX 3a7ad W 3a/1ad
MOBBIIICHHOW CIIOHOCTH JUISl TIOCTPOEHHS TIOMCKOBOM CXEeMBI M PELIeHHs 33/1a4, BBIOUpPATh
ONITUMAJIbHYIO JIJISl pacCMaTpPUBAaEMOH B 3a7aye CUTyallil MOJIENTb TEKCTA 3a1a4H;

pa3nmuuaTh MOJAETh TEKCTa M MOJETbh pEHICHUsS 33/1a4d, KOHCTPYHUPOBATh K OJHOU
MOJIETI peIIEHHs] CIOXHBIX 3aJay pa3Hble MOJIENIM TEKCTA 33/1a4H;

3HaTh U MPUMEHATh TPU CIOCO0a MOMCKa pelleHus 3afad (0T TpeOOBaHMSA K YCIOBHIO U OT
YCJIOBUS K TpeOOBaHNIO, KOMOMHUPOBAHHBII);

MOJIETTMPOBATh PACCYXIEHHS P MOMCKE PEIIeHNs 33/1a4 C TOMOILBIO rpag-CXeMbl;
BBIJICIISATH ATAIbI PEIICHHs 331a41 U COJIEPKAHUE KaXJIOT0 3Tara;

yMeTh BBIOMpaTh ONTHUMAJIBHBIA METOJA pelleHHs 33/Jaud M OCO3HaBaTh BBIOOP MeETO[a,
paccMaTpuBaTh pa3IMUHbIE METOBI, HAXOUThH pa3HbIE PEIICHHUS 3a/1a4H, €CIIH BO3MOXKHO;
AHAIM3UPOBATh 3aTPYJHEHUS MIPH PEIICHUH 33/1aY;

BBIIIONTHATH ~ pa3IM4HbIe  MPeoOpa3oBaHHsS  TPENIOKEHHOH  3amadu, KOHCTPYyHpPOBaTh
HOBBIE 33/1a41 U3 JJAHHOM, B TOM YHuCIie 0OpaTHBIE,

MHTEPIIPETUPOBATh BBIYMCIMTENIBHBIE PE3YJbTaThl B  3ajaye, UCCIIEA0BATh MOTyYEHHOE
pelIeHne 3a1a4m;

WU3MEHATh YCIOBHE 3a7ad (KOJIMYECTBEHHBIC WJIM Ka4eCTBEHHBIC JaHHBIE), HCCIEIOBAThH
M3MEHEHHOE ITPeoOpa3oBaHHOE;

aHAIM3UPOBATh BCEBO3MOKHBIE CHUTYAIlMd B3aWMHOTO PpACIIOJIOXKEHHUS JBYX OOBEKTOB W
M3MEHEHUE WX XapaKTepUCTUK MPU COBMECTHOM JBHXKEHUHU (CKOPOCTh, BPEMs, PACCTOSIHUE)
MIPY PEIIeHNH 3aja4 Ha JIBIKCHHUE JIBYX OOBEKTOB KaK B OJTHOM, TaK M B TMPOTHBOTIOIOKHBIX
HalpaBJICHUSAX, KOHCTPYUPOBAaTh HOBbIE CHTYallMM HAa OCHOBE M3MEHEHHUs YCIOBHH 3a7ayu
MIPY IBMOKEHUH TIO PEKE;

HCCTIEIOBaTh BCEBO3MOXKHBIE CHUTYaIlMM TpW PEIICHWH 3a/1a4 Ha JBIDKEHHE TI0 peKe,
paccMaTpuBaTh pa3Hble CHCTEMbI OTCUETA;

pelate pa3Ho0Opa3HbIE 3a/1a4M «Ha YacTH»;

pemiate 1 00OCHOBBIBATh CBOE pEIIEHHE 3ahay (BBIACIATh MAaTeMaTH4ecKyl0 OCHOBY) Ha



HaXO0XKJICHHE YaCTH YHCIIa U YKCTIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;

® OOBSACHATH UICHTUYHOCTD 3a/1a4 PA3HBIX TUIIOB, CBS3BIBAIOIIMX TPU BEIMYUHBI (Ha paboTy, HA
MOKYIIKY, Ha JIBUKEHUE), BBIACIATh 3TH BEJIMYUHBI U OTHOIICHUS MEXKIY HUMH, IPUMEHATH
UX IPY PEIICHNH 3a]1a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1ay YKA3aHHBIX TUIIOB;

® BJAJETh OCHOBHBIMH METOAAMHU pELIEHMs 3aJad Ha CMECH, CIUIaBbl, KOHLEHTPAIUH,
UCIOJIb30BATh UX B HOBBIX CUTYALIUSX [0 OTHOIIEHUIO K U3yYEHHBIM IpOolecce 00yUCHHUS;

e pelaTh 3a/1a4M Ha MPOLIEHTHI, B TOM YHUCJIIE, CII0XKHbIE MPOLIEHTHI C 000CHOBAaHUEM, UCTIONb3YS
pasHbIe CIIOCOOBI;

®  peIIaTh JIOTHYECKHUE 3aa4d Pa3HBIMHU CIIOCOOAMH, B TOM YHUCIIE, C IBYMS OJIOKaMH U C TpeMs
OJI0KaMU JAHHBIX C TOMOIIIBIO TAOJIHII;

e pemaTh 33Ja4d MO KOMOWHATOPUKE M TEOPUH BEPOSITHOCTEH HA OCHOBE HCIOJIb30BAHUS
M3YyUYCHHBIX METO/IOB U 00OOCHOBBIBATh PELICHUE;

® pelaTh HECJIOXKHBIE 33J]a4l 110 MATEMaTHYECKONW CTAaTUCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMH  pEIICHHS CIOKETHBIX  3a7a4: apu(MeTH4ecKui,
anreOpanyeckuii, 1epedop BapUAHTOB, TEOMETPHUYECKHH, rpapuyecKuii, IPUMEHSITh UX B
HOBBIX 10 CPABHEHUIO C U3YUYEHHBIMU CUTYALIUSX.
B noeceonesnoit scuznu u npu uzyueHuu Opyeux npeomemos:

® KOHCTPYHpOBaTb HOBbIE JUIsl JAHHOM 3a/JauM 3aJauyHble CUTYallMM C Y4YETOM pEealbHbIX
XapaKTepUCTHK, B YACTHOCTH, MPU PEILICHUH 3a/1a4 Ha KOHILIEHTPAIIMH, YIUTHIBATH MJIOTHOCTH
BEIIIECTBA; pellaTh U KOHCTPYUPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHUS PEaIbHbIX CUTYalUi,
B KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIUMCIUTENBHBIN PE3YNbTaT;

e pelaTh 3a/1a4M Ha JBMXKEHUE 110 pEKe, pacCMaTpuBasi pa3Hble CUCTEMBbI OTCUETA;

® KOHCTPYHUPOBATH 33/Ia4HbIC CUTYaAIIUH, TPUOIMKEHHBIE K PEaIbHON IeHCTBUTEIBHOCTH.

Hcropuss MaTeMaTuKH
e ONHUCBHIBaTh OTACIIBHBIE BBIJAIOIIMECS pE3YJbTATHI, IIOJIY4YEHHBIE B XOJE Pa3BUTHSA
MaTE€MaTHUKHU KaK HayKH;
® 3HATh NPHUMEPHl MAaTEMAaTUYECKUX OTKPBITUM M HUX aBTOPOB, B CBA3U C OTEHYECTBEHHOU M
BCEMHUPHOH UCTOPHUEH;
® IIOHUMAaThb POJIb MAaTEMAaTUKH B pasBuTUU Poccun.

MeToabl MATEMATUKH
e BBRIOMPATh MOAXOASIIUNA HM3yYEHHBIN METOJ ISl PELICHUS W3YYEHHBIX THUIIOB
MaTeMaTHUYeCKUX 3aJ1ad;
® [IpUBOJUTH IIPUMEPHI MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B OKpYKarouen
I[GﬁCTBI/ITGJ'II:HOCTI/I 158 HpOI/ISBeIleHI/IHX I/ICKyCCTBa.

Conep:kanue y4eOHOI0 npeaMera.

Yucaa

Payuonanvnvie yucna. CpaBHEHUE palMOHANBHBIX 4Mcen. /[lelicTBus ¢ panMoOHAIbHBIMU
yrciaamu. Koneunsle 1 OeckoHeUHbIe JlecsiTUUHbIe ApoOu. [IpencTaBienue panroHaIbHOTO YKCia B
BUJIE IECTUYHOM APOOH.

Hppayuonanvnvie uucna. llondarue  uppanmoHalibHOrO  4yucna.  Pacnmo3HaBaHue
UppalMOHAIBHBIX uuces. JIeHCTBHSI ¢ uppalMoHaJIbHBIMU 4yuciaaMu. CBoilcTBa JEHUCTBUI C
uppanroHaIbHBIMU yKcaamMu. CpaBHEHHE HPpPalMOHAIBHBIX uYucesl. MHOXECTBO JEHCTBUTEIbHBIX
yucel. [IpeacrasiieHns o paCIIMPEHUAX YUCIOBBIX MHOKECTB.



To:knecTBeHHbIE IPe00pa3oBaHUs

Yucnoevie u Oykeennwvle gviparcenusn. BolpaxeHrue ¢ nepeMEeHHON. 3HAUE€HUE BBIPAXKECHMUS.
[ToxcraHoBKa  BBIP@KEHHM  BMECTO  TMEPEMEHHBIX. 3aKOHBI  apU(METHYECKHUX  JICHCTBHUH.
[IpeoOpa3oBaHusi YHCIOBBIX BBIPKEHUH, COAEPXKAIIUX CTEHNEHW C HATYpAIbHBIM M IEIbIM
IIOKA3aTENEM.

Mnozounenwt. OnHowsieH, cTeneHb ojHowleHa. [leiicTBus ¢ oxHouneHamu. MHOroieH,
CTENEHb MHOTo4jieHa. 3HaueHus MHorouwieHa. JIeMCTBUS € MHOrO4I€HaMH: CIIOKEHHE,
BBIYMTAHHUE, YMHOXKEHHE, JeneHue. [IpeoObpa3oBanue 1EI0ro BRIPAKEHUS B MHOTOWIEH. DOpMyIIbI
COKpAlIEHHOTO0 YMHOXEHHMsI: Pa3HOCTb KBaJpaTOB, KBAApaT CyMMbl M pa3HOCTH. Dopmysbl
npeoOpa3oBaHUsl CyMMBI 1 Pa3HOCTH KyOOB, KyO CyMMbI U pa3HOCTU. PaznoxeHue MHOTOWIEHOB Ha
MHOKUTEJIM: BBIHECEHUE OOIIEr0o MHOXKHUTENS 3a CKOOKH, TPYIIHPOBKA, MCIHOJIb30BaHUE (opmyll
COKpAILIEHHOI'O YMHOKEHUSI. MHOrowIeHsl ¢ OJHON nepeMeHHo. CTaHAapTHBIM BUJl MHOTOYJIEHA C
onHor mnepeMeHHoW. KBampartueiii TpexwieH. KopHu kBagpaTHOoro tpexuieHa. PasnmokeHue Ha
MHOKHUTENM KBajpaTtHoro TpexwieHa. Teopema Buera. Teopema, oOparHas Tteopeme Buera.
Brinenenue mnomHoro kBajapara. PasznokeHue Ha MHOXKHUTETH CIIOCOOOM BBIJENIEHHS IOJIHOTO
KBaJpara.

Ilonamue moicoecmea. ToxxiecTBeHHOE — MpeoOpa3zoBaHue. [IpencraBnenue 0
TOKJIECTBE HA MHOKECTBE.

JIpoono-pauyuonansuslie  eviparxcenua.  AnreOpandeckas  apoOb.  I[IpeoOpasoBanus
BBIPQ)KEHUH, COJIEP)KAIIMUX CTENEHU C LENIbIM [IOKa3aTesIeM. Homnyctumeie 3HAa4YeHUs
MEepeMEeHHbIX B JApOOHO-pallMOHATBHBIX BhIpakeHHsIX. CoKpalleHue anredpandeckux ApoOei.
[TpuBeneHmne anreOpamdeckux ApoOel K obmemy 3HaMeHatenro. J[eHcTBUS C anreOpanmdecKuMH
OpoOsMuU: CIOXKEHUE, yYMHOKeHHe, neneHue. lIpeoOpa3oBaHue BBIpOKEHUI, COAEPIKAIIMX 3HAK
MOJTYJISI.

Hppayuonansusle eviparxcenuna. ApudMeTHuecKUd KBaJIpaTHBIA KopeHb. JlomycTumsbie
3HAYEHHS MEPEMEHHBIX B BHIPOKEHHUAX, COACPKAIIMX apU(PMETHUYECKHE KBaJpaTHbIE KOPHH.
[IpeoOpa3oBaHue BBIpKEHUH, CcoAepXalluX KBaJapaTHble KOpHU. KopHH N-bIX cTemneHeil.
JlomycTriMble 3HA4YeHUS TIEPEMEHHBIX B BBIPAKEHUAX, COJCPKAIIMX KOPHH N-BIX CTETECHEH.
ITpeoGpa3oBanue BbIpakeHUH, COEpKAIMX KOPHU N-bIX cTeneHei. CTeneHb C palMOHAJIbHBIM
nokaszaresneM. [IpeoOpazoBaHue BBIpaKE€HUI, COEpKAIUX CTETIEHb C PAllMOHATIBHBIM IT0Ka3aTENIEM.

YpaBHeHus

Pagencmea. Yucnosoe paBeHCcTBO. (CBOICTBa 4YMCIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

Ypaenenusa. Ilonstue ypaBHeHUs U KOpHs ypaBHeHuUs. [IpeacraBieHue o paBHOCUIBHOCTH
YPAaBHEHU! U ypaBHEHUAX-CIEACTBUX. [IpeacraBienre 0 paBHOCHIIBHOCTA Ha MHOXKECTBE.
PaBHOCHIIBHBIE TPe0Opa30BaHUsl ypaBHEHUH.

Memoowt pewienusa ypaenenuit. MeTogapl paBHOCWIBHBIX TMPEOOpa30BaHUM, METO
3aMeHbl MepeMeHHOM, Tpaduueckuil Meto. Mcnoab3oBaHue CBOUCTB (QYHKLUI NPH pelIeHUH
YpaBHEHUM, UCIIOJIBb30BaHUE TEOpEMbl Buera st ypaBHEHH cTeneHu Bhlie 2.

Jluneitnoe ypasnenue u ezo kopnu. Pemenue nuHeHbIx ypaBHeHuil. KonnuecTBo KopHei
JIMHEMHOTO ypaBHEHUS. JIMHEHOE ypaBHEHHUE C TApaMETPOM.

Keaopamnoe ypasenenue u e2o kopnu. JJaCKpuMUHAHT KBaJpaTHOro ypaBHeHUs. Popmyna
KOpHEH KBaJpaTHOTO ypaBHEHUS. KolMuecTBO NEHCTBUTENBHBIX KOPHEH KBAJIpPaTHOIO YPaBHEHUS.
Pemienue KBagpaTHBIX ypaBHEHMi: rpaduueckuii MeTo pelleHus, UCIOoIb30BaHue (HOPMYIIbI s
HAXO0XJICHHUS KOPHEH, pa3jio’KeHUEe Ha MHOXKHUTENHU, MoAOOp KOpHEH C MCIOJb30BAHUEM TEOPEMBbI
Buera. bukBanpaTHble ypaBHEHHsS. YpaBHEHMs, CBOJUMBIE K JIMHEHHBIM U  KBaJpPAaTHBIM.
KBagpatHoe ypaBHeHHMEe ¢ napameTpoM. PemieHue NpocTeMIIMX KBaIpaTHBIX YPaBHEHUN C
napaMmerpamu. Pemenne HeKOTOpbIX TUIIOB YpaBHEHUM 3 U 4 cTeneHu.

/lpoono-pauyuonansusie ypasnenusn. Pemenve qpoOHO-palliOHATBHBIX YPaBHEHHI.



Ilpocmeimue uppauuonanvusie ypasnenusn: | f(xX) =a, \/f(x) =4/9(x) u ux perrenus.
Pemenue ypasuenwuii Buga 4/ f(X) = g(x).

Cucrembl ypaBHeHUit

Ypaséuenue c¢ oeyma nepemennvimu. PeuieHuve ypaBHEHUM B LENbIX yuciax. JIMHeiHOe
ypaBHEHHE C IBYMs NepeMeHHbIMU. [ 'padudeckas MHTEpIpeTanus JMHSHHOTO YPaBHEHUS C JIBYMS
nepemeHHbIMU. [IpencTaBienue o rpaguueckoil MHTEpHpETAUY TPOU3BOJIILHOTO YPABHEHHUS C ABYMS
MEPEMEHHBIMU: JINHUU HA TIOCKOCTH.

Honamue cucmemvl ypasnenuii. Pemenue cucteM ypaBHenuil. I[lpeacraBieHue o
PaBHOCWJIBHOCTH CUCTEM YpPaBHEHUN. METOAbl pElIeHHs CUCTEM JIMHEMHBIX YPaBHEHHUH C JIBYMs
MepeMEeHHbIMU TpaUUECKuil METOJ, METOJ CIOXKEHHUS, METOJI TTOJICTAaHOBKU. KoMuuecTBO peleHuit
CUCTEMBI JINHEWHBIX ypaBHeHUU. CrucTemMa TUHEHHBIX YpaBHEHUH ¢ TapaMeTpOM.

Cucmemvl HenuHelHbIX ypagHenuil. MeTonpl pelieHns CUCTEM HEIUHEHHBIX YpaBHEHUU.
Merton neneHusi, METO/1 3aMEeHbI IepeMeHHbIX. OTHOPOHBIE CUCTEMBI.

HepasencrBa

Yucnogvie  Hepasencmea. CaoiicTBa YHCIIOBBIX HEpaBEHCTB. ITpoBepka
CIIPaBCJIMBOCTH HECPABCHCTB IIPU 3aJaHHBIX 3HAYCHHUAX IICPECMCHHBIX.

Hepasencmeoc nepemennoni. CTporue ¥ HECTpOrME€ HEpaBeHCTBA. Jl0Ka3aTenbCTBO
HepaBeHCTB. HepaBeHcTBa O cpemHMX i AByX uyucell. lIoHATHE O pelIeHMM HEPaBEHCTBA.
MHosxecTBO pelieHnit HepaBeHcTBa. [IpeacraBieHye o paBHOCHIBHOCTH HEPABEHCTB.

Jluneiinoe mnepagencmeo u  MmHOdMNcecmea €20 pewieHuil. PenieHue  JIMHEHHBIX
HepaBeHCTB. JInHelHOe HEpaBEHCTBO C HApaMETPOM.

Keaopamnoe mnepasencmeo u e2o pewienua. PelieHue KBaJpaTHBIX HEPaBEHCTB:
UCIIOJIb30BAHUE CBOWCTB U Tpaduka KBaJpaTUUHON (YHKIMH, METOJ MHTEPBAJIOB. 3allUCh PELLCHUS
KBaJIpaTHOIO HEpaBeHCTBA. KBapaTHOE HEPAaBEHCTBO C apaMETPOM U €r0 PELICHHE.

IIpocmeiiwue uppayuonanvuvie nepasencmea:  f(x) >a, Jf(x) <a/f(x) >,9(x) u

WX peIICHHUS.
O600uwiennvlii Memoo unmepeaoes 014 peuieHus HepaseHcma.

CucremMbl HEpaBeHCTB
Cucmemvl nepagencme c¢ 00HOU nepemeHnHOU. PemeHune cucTeM HEPABEHCTB C OJHOU
MEpPEMEHHOM: JIMHEHHBIX, KBaJIPaTHBIX, JPOOHO-pAIlMOHAIBHBIX, MppaluOHaNbHBIX. M300pakeHue
pELIEHUs CUCTEMBI HEPABEHCTB HA YMCIOBOW MPSIMON. 3aIllUCh PEILIEHUSI CUCTEMbl HEPABEHCTB.
Hepasencmeo c 086yma nepemennvimu. [IpencraBieHue o perieHny JMHEHHOTO HEPaBEHCTBA
C IByMs TepeMeHHbIMH. ['paduyeckas WHTepHpeTanus HEpaBEHCTBA C ABYMS IMEPEMEHHBIMU.
I'paduueckuii MeTOJT peIIeHns: CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMHU.

DOyHKIUU

Ilonamue 3agucumocmu. llpamoyronbHas cucrema koopauHar. dopmupoBaHue
MIPEICTABICHUN O METANPEIMETHOM MOHATHU «KOOPAUHATHDY. ['paduk 3aBUCUMOCTH.

@yukyuna. CriocoObl 3aaHust (QYyHKIMNA: aHAIUTHYECKHH, TpaduuecKkuil, TaOIUUIHBIN.
I'papux ¢ynkumu. [Ipumepsl ¢GyHKIMIA, MOTyd4aeMbIX B MPOIECCE HCCIEIOBAaHUS PAa3IMYHbBIX
NPOLIECCOB M pelleHust 3anad. 3HaueHue ¢(yHkiuu B Touke. CBoiicTBa (yHKUMi: 00iacTh
OTIpeJIeJIEHHs, MHOYKECTBO 3HAUEHHM, HYJIM, IPOMEXYTKH 3HAKOIOCTOSHCTBA, YeTHOCTH/HEYETHOCTb,
BO3pacTaHhe M yObIBaHHE, NMPOMEKYTKM MOHOTOHHOCTH, HauOoJblliee M HAaUMEHbIIEE 3HAUYEHHE,
nepuoanvHocThb. McenenoBanue GyHKIMU 1O ee rpaduky.

Junennaa ¢ynkyusa. CpoiictBa, rpaduk. YrioBoi kodpduuueHT npsamoil. Pacnonoxenue
rpaduka JUHEHHON (PYHKIIUN B 3aBUCUMOCTH OT €€ K03(h(puiineHToB.

Keaopamuunas ¢pynkyusa. Csoiicta. Ilapabona. Iloctpoenue rpaduka KBagpaTHUHON
¢byukumu. Ilonoxenue rpaduka KBagpaTUdHON (YHKIHMH B 3aBHCHMOCTH OT €€ KOA(QHUIIMEHTOB.



Hcnonb30BaHne CBOMCTB KBAAPATUIHON (QYHKITUH JIJIS1 PEIICHHS 3a/1a4.

Obopamnaa  nponopyuonanvhocms.  CBoiicTBa  (QyHKIMH y=—. T'unepbona.

[IpencraBnenne 06 acUNITOTAX.
Cmenennasa pynkuyusa c nokazamenem 3. Cpoiicrsa. KyOuueckas mapaboua.

Dynkyuu y=+x, y=%¥x, y=|x|. Wx cpoiictBa u rpapuku. CremneHdas (QyHKIHS C

MoKa3aTesieM CTereHn OoibIe 3.

Ilpeoopazosanue  cpagpuxkosé  ynkyuii:  NApAUICIbHBIA ~ MEPEHOC,  CUMMETPUS,
pacTsbKeHHe/CKaTHe, OTpaKeHHE.

Ilpeocmasnenue o e3aumno 00pamublx GyHKUUAX M TOUYKH paspbiBa GyHKIUH. KycouHo
3a7aHHble (QyHKIMU.

Ilocneoosamenvnocmu u npocpeccuu

Yucnosan nocnedosamenvrnocms. Ilpumepsl. beCkOHEUHbIE MOCIEI0BATEIIBHOCTH.

Apugpmemuueckan npozpeccus u ee ceoiicmaa.

I'eomempuueckasa npozpeccusa. CyMMUPOBaHUE MEPBBIX YICHOB apu(PMETHUECKON U
reoMeTpuyeckoi nporpeccuil. Cxondiasica reomerpudeckas nporpeccust. Cymma cxoasuiencs
reOMETPUYECKOM ITporpeccuu. ['apmoHnueckuil psa. PacxoaumocTs rapMOHHYECKOTO psJa.

Memoo mamemamuyeckol uHOyKyuu, €ro IpUMEHEHUE 1715 BbIBOJA POPMYIL,
JIOKa3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 HA ACIUMOCTb.

Pemenne TeKcTOBBIX 32124

3aoauu na éce apugpmemuueckue oeiicmeus. PemieHre TEKCTOBBIX 33724 apUPMETUIECKUM
criocobom. Vcronp3oBanue TabnuI, cXeM, YepTexel, IPYriuxX CPelCTB MPEACTaBICHUS JaHHBIX MPU
peLlIeHUH 3a]]auu.

Pewenue 3a0au na oOsuxcenue, padomy, nOKynku. AHAIN3 BO3MOXXHBIX CHUTYyalUd
B3aMMHOTO PACIIONIOKEHUSI OOBEKTOB IMPH WX JBU)KEHUHU, COOTHOIICHUS OOBEMOB BBITIOIHIEMBIX
paboT Mpu COBMECTHOI padoTe.

Pewenue 3a0au na naxoxcoenue wacmu 4ucia u YUcia no e2o 4acmu

Pewenue 3a0au na npoyenmaol, 00,1u, IPUMEHEHUE MTPOTIOPLUI MTPU PELLICHUH 3a/1au.

Jlozuueckue 3a0auu. Penienue norudeckux 3a1ad. PerieHue JIOrnueckux 3a1ayd ¢ MOMOIIBIO
rpadoB, TaOIHIIL.

Ocnognvie memoowvt pewienus 3adau. Apudmernyeckuid, anredpanueckuii, mnepedop
BapuaHTOB. llepBHYHBIC TMpPEACTaBICHUS O JPYTUX METOJAX PpeIIeHHs 3a/1a4 (TeoMEeTpHYecKue |
rpaduyeckre METObI).

CraTucTHKA M TeOpHsi BePOSITHOCTEH

Cmamucmuxa. Tabnuunoe u rpaduueckoe TMpeACTaBICHUE MaHHBIX, CTOJOYaThIE W
KpPYrOBblE  JMarpaMMbl, U3BJI€YEHHE HYXHOM uHpopManuu. JluarpamMmbl — pacceuBaHUsL.
OmnucarenbHble CTaTUCTUYECKHUE MOKA3aTeNu: cpeaHee apupMeTuyeckoe, MeuaHa, HauOoJbllee U
HauMeHblllee 3HAYeHWs vHuciaoBoro Habopa. Otkinonenue. CryyaiiHple BBIOpOCH. Mepbl
pacceuBaHMs: pa3Max, JAMCIepcHss U CTaHAapTHOe OTKJIOHeHue. (CBoicTBa CpeaHEero
apupmernueckoro u gucnepcuu. CryyaifHas HW3MEHYMBOCTh. M3MEHUYMBOCTH NMPH M3MEPEHUSX.
Pemaronue npasuina. 3akOHOMEPHOCTH B U3MEHYHBBIX BEJIMYMHAX.

Cnyuaiinvle onvimol u ciayuaiinvle coovimusn. CiydaiiHble OMNBITHI  (9KCIIEPUMEHTHI),
AJIEMEHTapHbIE CIy4alHble COOBITHS (MCX0/bl). BeposTHOCTH 31eMeHTapHbIX coObIThi. CoOBITHS B
CIlyJalHBIX JKCIEPUMEHTaX U OJaronmpUATCTBYIOUIME dSJEMEHTapHble CcoObITHA. BeposTHOoCTH
cllydaiiHbIX CcOOBITUNA. ONBITEI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAapHBIMH cOoObITUAMU. Kiaccuyeckue
BEPOSITHOCTHBIE OMNBITHI C HCIOJBb30BAaHHMEM  MOHET, KyOukoB. [IpencraBienue coObITHil ¢
MOMOIIBI0 Tuarpamm Ditniepa. [IpoTuBoonoxHbIe COOBITHS, 00bETUHEHNE U TIEPECEUCHUE COOBITHH.
[TpaBuiio crnoxxenus BepositHocTel. Ciydaiinblii BIOOp. HezaBucumele coObitus. [locnenoBarenbHbie
He3aBUCHMblE HcHbITaHud. [IpencraBneHue dSKcrepuMeHTa B BHAE JEpeBa, YMHOMKEHHE



BeposiTHOCTE. McmbITaHusl 110 TEPBOro ycrexa. YCIOBHas BepOSTHOCTh. DopMyna MOITHOM
BEPOSTHOCTH.

Inemenmvr  Komounamopuku u ucnvimanus bepuynnu. IlpaBuno  yMHOXEHUS,
nepecTaHoBkd, ¢aktopuan. CoderaHuss M 4YUCIO codeTaHwil. TpeyrompHUK Ilackans u OuHOM
Herorona. OnbITel ¢ OOJNBLIIMM YUCIOM PAaBHOBO3MOXKHBIX AJIEMEHTAPHBIX COOBITHHA. Bbhruucrnenue
BEPOSITHOCTEH B OMBITaX C MPUMEHEHUEM AJIEMEHTOB KomMOuHaTopuku. Vcnbitanust bepaymmu. Ycenex
1 Heynada. BeposaTHOCTH cOOBITHII B cCepuH HCTIBITaHU bepHyiu.

TI'eomempuueckan eepoamuocmp. CiydaiiHbIii BBIOOp TOYKH W3 (UTYpHI Ha IUIOCKOCTH,
OTpe3Ka U Ayru oOkpy:kHOCTU. ClydaiiHbIi BBIOOD YKCIIa U3 YHCIOBOTO OTpEe3Ka.

Cnyuaiinvie eenuuunul. Jluckpernasciydaiinas BEJIMYMHA u pacrpeneieHue
BEpPOATHOCTEN. PaBHOMepHOE HMCKpeTHOe pachnpezesieHue. ['eoMeTpudeckoe pacrpeneacHue
BeposiTHOCTER.  Pacnpenenenne bepnyimmu. bunomuanbHoe pacnpenencHue. HesaBucumbie
Cily4aiiHble BeMMUMHBL. CII0KEHHE, YMHOKEHUE CIIy4alHbIX BEJIMYMH. MaTeMaTnyeckoe OXKUAAHUE U
€ro cBoMcTBa. /lucnepcus U CTaHAAPTHOE OTKIIOHEHHE CIIy4alHON BEJIMYMHBI; CBOWCTBA JHUCIIEPCUM.
Jucniepcusi yncna ycnexoB B cepun ucnbitanuii bepuysu. Ilonsitue o 3akoHe OONBIIMX YHCEN.
W3MepeHne BepOSTHOCTEM M TOYHOCTh H3MepeHus. lIpumeHeHue 3akoHa OOJBIIMX YHCENT B
COILIMOJIOTHH, CTPAaxOBaHWHU, B 3APABOOXPAHEHUH, OOECIEYEHHWH OE30MacCHOCTH HACENeHHUS B
Ype3BbIYANHBIX CUTYaIHX.

Hcropus MaTeMaTUKH
BO3HUKHOBEHHME MAaTEMAaTUKHU KaK HAyKH, 3Talbl €€ pa3BUTHA. OCHOBHBIE Pa3zeiibl MATEMaTHKH.
Berparomuecs MaTeMaTuKy U UX BKJIAJ B Pa3BUTHE HAYKU.

beckoHEeYHOCTh MHOXKECTBA IPOCTBHIX uucen. Yucna u UIMHBI OTpe3KoB.PanuoHanbHbIe
yrcia. [lorpedHoCTh B HppanmonanbHbix uncnax. llkomna [Tudaropa 3apoxaenne anreOpsl B
Heapax apudmeruku. An-Xopesmu. Poxnenue OykBeHHou cumBonuku. [1. @epma, @. Buer,
P. Jdexapr. Uctopus Bompoca o HaxoxaeHUH (HopMya KOpHEH anreOpandecKux ypaBHEHUI
creneneld, Oonbiux yethipex. H. Tapranss, k. Kapnano, H.X. AGens, O. ['anya.

[TosiBeHne MeTo1a KOOPAMHAT, TIO3BOJISIONIEr0 NEPEBOAUTH FEOMETPHUUECKHE OOBEKTHI Ha A3BIK
anreOpsl. [losiBnenue rpagpukoB pynkuuii. P. lexkapr, I1. @epma.llprumeps! pa3nuuHbIX CUCTEM
KOOPJIHMHAT.

3anaua Jleonapno [Iuzanckoro (Pubonayumn) o kposnukax, yrciaa Pubonavuu. 3agaya o
maxmaTHou 1ocke. CXOAMMOCTh T€OMETPUUECKOU MPOTPECCHUH.

Hcroku Teopun BEpPOATHOCTEH: CTpaxoBoe Aeno, azapTHele uUrpsl. II. @epma, b.Ilackais, .
bepuymnu, A.H.Koamoropos.

Ponp poccuiickux yuyeHblx B pa3Butuu Marematuku: JI. Diinep. H.W.JloGaueBckwii,
[1.JI.YeOnmmes, C. KoBanesckas, A.H. Konmmoropos.

Marematuka B pa3Butuu Poccun: Ilerp |, mkona mMaTemMarnyeckux M HaBUTALKUX HayK,
pazButue poccuiickoro ¢uota, A.H. KpsuioB. Kocmuueckas nporpamma u M.B. Kennpi.

TemaTuyeckoe MIIAHUPOBAHUE MPeIMeTA.

8 ki1acc
Ne Ha3Banue Tembl KonuuectBo yacos
TEMBbI
1. | [loBTOpeHue u yriyOiaeHHe Kypca aareopsl 7-ro Kiacca. 20
2. k
Anrebpandeckue npoou. OyHKIMI Y = % 18




3. .
KBagpaTtHble 1 KyOu4yeckie KOpHU U UX CBOMCTBA. 28
4.
KBanparusie ypaBaenus. KBagparnunas GyHKIus. 32
5.
Aunrebpanueckue ypaBHEHHUS. 20
6.
HepaseHncraa. 28
7. .
DeMEHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH. 16
8.
HToroBoe nmoBTOpEHHE. 8
Uroro 170
9 k1ace
Ne Ha3zBanue TemMbl KomnuyectBo yacos
TEMBI
1. DneMEeHTHI TEOPUHU MHOXKECTB. 5
2. | Anrebpanyeckue ypaBHEHHS. 14
3. HepaBeHnctBa ¢ 01HOM EpeMEHHOM. 42
4. | OyHKIIUU
YHIH 32
5. | Crenennsle ¢pyHkuuu. CTENeHU U KOPHHU. 20
6. | IlocnenoBaTenbHOCTH. 26
7. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU
BEPOSITHOCTEH. 10
8. | UroroBoe moBTOpEHHE. 20
Hroro
170

Pa3paboTunk nporpamMmmsl — Xomyrosa Jlapuca FOpreBHa




