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Pabouasi mporpamMma TII0 MareMaTHKe COCTaBleHa B COOTBETCTBUM C
desiepanbHBIM  KOMITIOHEHTOM TOCY/IJapCTBEHHBIX 00pa3oBaTe/bHBIX CTaH/IapTOB
HauaIbHOTO 0011]ero, 0CHOBHOTO 00I11]eT0, cpeiHero (Mo/iHOTo) 0bI1jero obpa3oBaHusl,
YTBEP>KJIEHHOTO TIpuKa3iM MwuHobOpa3oBanuss Poccum ot 05.03.2004r. Nel089 (c
TOC/IeIyIOIUMHU W3MEeHeHUsIMHI) C yUeTOM IMPHUMepHOM 00pa30BaTe/IbHOM ITPOrPaMMbI
rmo Maremaruke. [l peanu3anmu obOpa3oBaresbHON TPOTPaMMbl HCTIONB3YeTCs
YMK:

1) YMK no maremaruike ajis 5—6 knaccoB. H.A. Bunenkun, B.W. JKoxoB 1 Ko/ieKTuB
aBTOpOB. M3naTenscTBO « MHEMO3UHa»

2) Jlunusi yueOGHO-MeTOANUECKUX KOMILIEKCOB 110 anrebpe FO. H. MakapbiueBa u Ap.
7-9 knaccel. U3narensctBo «IIpocBenjeHue»

3) JIuaus yueOHO-MeTOAUUYeCKHUX KOMITIeKCoB 110 reoMmetpu JI.C. AtaHacsiHa. 7—9
knacc. M3parenbcTtBo «IIpocBereHre»

Pabouasi mnporpaMMa KOHKDETU3HDYeT COfiep)KaHHe TpeAMEeTHBbIX TeM
oOpa3oBaTe/IbHOTO CTaHZAApTa W JlaeT pacrpefesieHue yueOHBIX YacoOB M0 pasjesiaM

Kypca.

Pabouas rporpamMmma BBITO/THSIET nBe OCHOBHbIE (bYHKLMH.
WHbopmalioHHO-MeToAnYeCKass ~ (YHKLMS ~ [I03BOSIET  BCEM  YYAaCTHHKAM
00pa3oBaresIbHOTO IIPOL[ecca IIO/yUHTh IIPeCTAaB/IeHHe O LIe/ISX, COAepKaHWH,
obmiedi crparermu 0OyueHMs, BOCIMTAHUS M Pa3BUTHS YYaIUXCS CpeCTBAMU
JAHHOTO yueOHOTro rpeiMeTa.

OpraHu3alMoHHO-TI/IaHKpYoIIass  (GyHKLUSI TpefyCcMaTpUBaeT  Bbljie/leHre
5TarioB 00yueHWs, CTPYKTypUpOBaHMe yueOHOro Marepuasna, OrpejesieHle ero
KO/TMUECTBEHHBIX M KaueCTBEHHBbIX XapaKTePUCTUK Ha KaXKAOM W3 3TarioB, B TOM
YuCse JJisl COfep>KaTe/TbHOTO HarloJTHeHUsI TIPOMEKYTOUHOM aTTecTaliy yUaluXcsl.

OOmiasi XxapaKTepuCTHKA y4e0HOro npejMera

Maremarruueckoe oOpa3oBaHWe B OCHOBHOH IIIKOJI€ CK/IA/IBIBAETCS W3 CJIeAYHOIIUX
cofiep>KaTe/TbHBIX KOMITOHEHTOB (TOUHbIe Ha3BaHUS OJIOKOB): apudMeTHKa; anrebpa;
reoOMeTpHs; 3/eMeHThl KOMOWHATOPWUKWA, TEOPUM BEpOATHOCTEM, CTaTUCTUKU U
NorWKWA. B cBoell COBOKYITHOCTH OHHM OTpakalOT OoraTblii OIBIT O0yuYeHUs
MaTeMaTHKe B Halllel CTpaHe, YUUTHIBAIOT COBPEMeHHbIe TeH/IeHI[UH OTeueCTBeHHOU
1 3apy0e’KHOM IIIKOJIbI U TTO3BOJISTIIOT peajiM30BaTh MOCTAB/I€HHBIE Mepesl ITKOIbHBIM
oOpa3oBaHrMeM Iieli Ha WHPOPMALMOHHO €MKOM W TIPAaKTUYeCKd 3HAuHMOM
MaTepHasie. DTH COJieprKaTe/lbHble KOMITOHEHTBI, Pa3BHBAsICh Ha TIPOTSDKEHHUH BCEX
ner oOyueHWs], e€CTECTBEHHbIM 00pa30M TepervieTalTCs U B3anMOEHCTBYIOT B
yueOHBIX Kypcax.



Apu¢memuxa mpu3BaHa CIOCOOCTBOBAaTh MPUOOPETEHUIO TPAKTUYECKHX HaBBIKOB,
HeOOXOJUMBIX [i/I1 TIOBCeAHeBHOW >ku3HU. OHa ciayxur 0a3oif st Bcero
JaNbHeNIIero W3yueHusi MareMaTUKH, CIOCOOCTByeT JIOTMUeCKOMY Ppa3BUTUIO U
(OpPMHUPOBaHUIO YMEHUS T10/Ib30BAThCS a/ITOPUTMaMHU.

Aneebpa HallesleHa Ha (OpMUpOBaHME MaTeMaTHUyecKOro arrapara [Jis pelleHus
3ala4 M3 MareMaTWKH, CMEXHbIX IpPeJMeTOB, OKDY)Karoller peanbHOCTU. H3BIK
anrebppl TIOZUEPKMBAeT 3HaueHWe MaTeMaTUKU KakK s3blka [Jisi TIOCTPOEeHUs
MareMaTh4YeCKUX MojeJield, MPOLeCCOB M SIBJIEHWM peanbHOro mupa. OgHOM U3
OCHOBHBIX 3a/lau W3y4yeHUs anreOpbl SIBASIETCS pa3BUTHE a/TOPUTMUUYECKOTO
MBIIIJIeHNs], HeoOXOJUMOro, B UYaCTHOCTH, [/ OCBOEHUs Kypca HH(OPMaTHKY;
OBJIa/IeHUe HaBbIKaMU e yKTUBHBIX PacCy>K/leHUM. [Tpeobpa3oBaHue
CUMBO/IMYECKUX (OPM BHOCUT CBOM CreliMdUUeCKUd BKJIaJ B Ppa3BUTUE
BOOOpakeHUsI, CITOCOOHOCTEM K MaTreMaTHueCKOMY TBOpUYecTBY. [Ipyrol BayKHOM
3a/laueil u3yueHus: anreOpbl SBJISETCS MOTyUYeHHe MKOIbHUKaMU KOHKPEeTHBIX 3HaHUM
0 (QYHKIUAX Kak BaKHeHIlled MareMaThUueCKOW MOZAeNu [ OMUCAHUS U
WCC/Ie[ioBaHMsl  pa3HOOOpa3HbIX TpoLecCOB (paBHOMEPHBIX, PaBHOYCKOPDEHHBIX,
9KCMOHEHLUA/bHbIX, TMepUOJUYeCKUX U Ap.), A1 (OPMHUDOBaHHUS y YualluXcs
TpeCTaB/IeHNH O POJIM MaTeMaTHKKU B PA3BUTHUY LIMBUIN3aLIUU U KYJIbTYPBI.

TI'eomempuss — ofyH U3 Ba)KHEWIIIMX KOMITIOHEHTOB MaTeMaTHuecKoro oOpa3oBaHUS,
HeoOXofuMasi [Jjisi  TIpUOOpeTeHUs] KOHKPETHBIX 3HAaHWM O TIPOCTPAaHCTBE U
MPAKTUUECKU 3HAUMMbBIX yMeHUM, (HOpPMHPOBaHWs sI3bIKa OIHCAaHUSI OOBEKTOB
OKPY>KaloIl[eT0 MHPa, AJIs pa3BUTHSI TIPOCTPAHCTBEHHOTO BOOOPayKeHHUSI U UHTYHIUH,
MaTeMaTHU4yeCKOW KY/IbTypbl, AJs1 3CTETUUYECKOTO BOCIUTAHUS ydaluxcs. V3yueHue
reOMeTpUd BHOCUT BK/aJ, B pa3BUTHUE JIOTUUECKOTO MbILLIeHUs, B (POpPMUPOBaHUE
TIOHSATHS JI0Ka3aTebCTRa.

O/ieMeHThl JIOTUKM, KOMOWHATOpWKW, CTaTUCTUKU W TeOpUUd BepOsITHOCTel
CTAHOBATCSI 00si3aTe/IbHbIM KOMITOHEHTOM IIIKOJIbHOTO 00pa30BaHusl, YCUIMBAOLUM
ero TIPUK/IaJHOe W TIPAaKTUUeCKoe 3HaueHHe. DTOT Marepuas HeoOXoAuM, Tpexse
BCero, Ajsi GopMUpoBaHUs (DyHKLIMOHATBHOW TPAMOTHOCTH — YMEeHUM BOCTIPUHUMATh
Y aHa/M3upoBaTh UHGOPMALIMIO, TIPe/ICTaB/IeHHYI0 B Pa3/IMUHbIX (popmMax, MOHUMAThb
BEDOSITHOCTHBIM ~ XapaKTep MHOTHMX pealbHbIX 3aBUCAMOCTEM, TMPOU3BOJAUTH
TIPOCTEHIIIie BepOSITHOCTHBIE pacueThbl. V3yueHre OCHOB KOMOWHATOPUKU TTO3BOJIAT
yualrieMycsi OCYIIeCTBASATh PAacCMOTPeHHe CJiyuaeB, Iepebop W TOACUeT YHC/Ia
BapUAHTOB, B TOM UMCJIe B TIPOCTEHIINX NPUK/IaJHBIX 3ajlauax.

[Tpu U3yueHUM CTaTUCTUKW U TEOPUU BepOSITHOCTel 0boraijatoTcs rpe/icTaB/IeHus O
COBpPEMEHHOW KapTWHe MHpa W MeTOAaxX ero ucCciaefoBaHusl, (OPMHUPYeTCs
MOHWMaHVe PO/IA CTaTUCTHMKU KaK UCTOYHMKA COLIMAAbHO 3HAaYUMMOM MH(pOpMAaLUU U
3aKJ1a/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOI'O MBILLIIEHUS.

Takum o6pa3oM, B XO/le OCBOEHHUSI COJepP)KaHHs Kypca ydJal[uecs TIOoMydaroT
BO3MO)KHOCTb:



Pa3BUTL TIPEACTAB/IE€HHUA O 4YHUC/IE U DOJIN BBLIUMC/IEHUN B UejioBeueCKOU IMTPAKTHKE;
C(l)OpMI/IPOBaTb IMPpAKTHYECKWE HdBBIKM  BBIIIOJIHEHUS  YCTHBIX, ITMCbMEHHBIX,
NMHCTPYMEHTAJIbHBIX BBIqHCHEHHﬁ, Pa3BUTH BEIYHUC/IIUTEJIbHYIO KYJ/IbTYPY;

OBJIaZieTb CUMBOJIMUECKHUM SI3bIKOM asireOpbl, BbIpaboTaTh (popMasibHO-ONepaTUBHbIE
anrebpanueckre yMeHUsI U HAYUUThCS TIPUMEHSTh WX K PellleHUI0 MaTeMaTUueCKUX 1
HeMaTemMaThueCKuX 3a7ay;

W3yUUTb CBOMCTBA M rpadUKu 37eMeHTapHbIX (DYHKIMH, HAayUUThCS MCIIO0JIb30BaTh
dbyHKI[MOHaMbHO-TpaduuecKre MpeAcTaB/AeHUs [Jjisi OMUCaHUsI U aHalu3a peabHbIX
3aBHCUMOCTel;

Pa3BUTH MMPOCTPAHCTBEHHLIE TIDEACTAB/IEHUA U H306p&3HT€J’IBHbIe YMeHUS, OCBOUTDH
OCHOBHEIE (baKTbI N METOAbl IIVIAHUMETPHH, II03HAKOMHTLCA C HpOCTEﬁMHMH
IMPpOCTPaHCTBEHHBIMH Te€/IdaMH U UX CBOﬁCTBaMH;

TIOJTYYUTh TIPE/ICTAB/IEHUSI O CTaTUCTUUYECKMX 3aKOHOMEPHOCTSIX B peajibHOM MHpe U
0 pa3/MuHBIX Crocobax WX u3yuyeHus, 00 0COOEHHOCTSX BBIBOZOB M IPOTHO30B,
HOCSIIIIUX BEPOSITHOCTHBIM XapaKTep;

Pd3BUThL JIOrM4YeCkKoe MBbIIlJIeHrne WM pedb — YMEHHsA JIOTHYeCKH 000CHOBLIBAThH
CyXX[OeHHs, IIpOBOAWUTL HEC/IO)KHbIE CHCTEMATU3allid, IIDUBOAUWTL IIPUMEPLI H
KOHTPIIPUMEPEI, HCIIO/Ib30BdTh Ppd3/IMYHbIE A3BIKM MdT€MdTHUKH (CHOBECHbIﬁ,
CI/IMBOJIHLIECKI/Iﬁ, Fp&(l)H‘-IECKHﬁ) 4JIA WUTHOCTPALUW, UHTEPIIpeTAlIUN, apPr'yMEHTaluH
" NJOKa3dTe/IbCTBA,

C(l)OpMI/IPOBaTb IpeacTaB/I€eHUA 00 HN3yddeMbIX ITOHATHUAX U METOJaX KdK BaKHEMIIINX
CpeacCTBax MdTeMaTH4YeCKOIro Mo/Zie/;inipOBaHHsA pea/IbHBIX IMPOILeCCOB 1 SIBJICHU.

ITeau

V3yueHrie MaTeMaTHKX Ha CTyTIeHW OCHOBHOTO 0011iero o6pa3oBaHUs HarlpaBieHO Ha
JNOCTW>KeHUe C/IeAYIOIIUX 1esei:

* OBJIa/IeHHe CHUCTeMOM MaTeMaTHUeCKUX 3HaHWM U YMeHWM, He-00XOAWMBIX [I/Is
TPUMEHEHUs1 B TMPAKTUUYECKOW [1eATeIbHOCTH, HW3Y4YeHUsI CMEXHBIX IUCLUIIVH,
TIPOZIOJKEHHS] 00pa30BaHus;

* WHTeJIJIeKTya/lbHOe pa3BuTHe, (POPMUpPOBAHME KaueCTB JIMUYHOCTH, HeOOXOAUMBIX
ye/IoBeKY /ISl TIOJTHOIIEHHOM >KU3HHM B COBpeMEHHOM OOII[eCcTBe, CBOWMCTBEHHBIX
MaTeMaTh4yeCcKol [1eTe/IbHOCTH: $ICHOCTM M TOYHOCTH MBbIC/IY, KPUTUUHOCTU
MBILJIEHUS], WHTYULIUM, JIOTUYECKOTO MBILIJIEHUs, S/1EMEHTOB aJIFOPUTMUYECKOU
Ky/IbTypbl, TIPOCTPAHCTBEHHBIX TIPe/CTaB/IeHUH, CIOCOOHOCTHM K TIPeo/i0/IeHHI0
TPYAHOCTEM;

* (opMupoBaHue TIpeACTaB/lieHWH 00 wWAesXx U MeTofaX MaTeMaTUKH Kak



YHUBEPCA/IbHOTO $A3bIKd HAYKWM M TEXHUKH, CPEACTBA MOAE/IHMPOBAHUA SIBJIEHUN U
Mponeccos;

* BOCIWTaHHE KY/JAbTYPbl JIMUHOCTH, OTHOIIEHWS K MaTeMaThKe KaK K YacTH
o011eueToBeueCcKOl Ky/IbTypPbl, UTparolieil 0co0yro posb B 00I11[eCTBEHHOM Pa3BUTHH.

Mecto nipegMeta B (eiepa/IbHOM 0a3MCHOM y4eOHOM IJTaHe

CornmacHo denepasbHOMY 0a3MCHOMY yueOHOMY TIUIaHy [l 0Opa3oBaTeTbHBIX
yupexxaeHu Poccuiickon ®PefiepalliM Ha HW3yueHHMe MaTeMaTMKU Ha CTyIeHU
OCHOBHOTO 0011[ero 0Opa3oBaHUsi OTBOAWTCS He MeHee 875 u m3 pacyera 5 U B
Hezesto ¢ V 1o X kacc.

[MpumepHasi miporpamma paccunTaHa Ha 1050 yueGHbIX uyacoB. DejepasnbHbIi
Ga3vcHBIA yueOHBIA TUTaH — 5 4YacoB B Hefeso. [Isi peanv3aliuu pa3HOOOpa3HBIX
dopm opraHuzauuy yuyeOHOro Tripoliecca, BHeJPeHUs] COBDPEMEHHBIX MeTO/0B
o0yueHUs U Mefaroruueckrux TeXHOJIOTHIM U3 IIKOJIbHOTO KOMIIOHeHTa — 1 vac.

OOmeyueOHbIe YMEHHUS, HABBIKH U CII0COOBI /IeiTe/TbHOCTH.

B xome mpemomaBaHMs MaTeMaTWMKM B OCHOBHOM IIKoje, pabOThBl Haf
(opMHpOBaHHEM y YUallUXCS II€PEUNC/IeHHBIX B IPOrpaMMe 3HAHWM U YMEHHA,
ciefiyeT obOpaliaTh BHUMaHWE Ha TO, UTOOBI OHM OB/aJeBalid  YMEHUsSMHU
oOmieyueOHOrO  XapakTepa,  pa3HOOOpa3HbLIMH  CIOCO0aMH  JesiTe/IbHOCTH,
nprobpeTany OMbIT:

IMJIAHUPOBAHUA KW OCYyHIeCTBJ/IEHUA aJIFOpHTMH‘-IECKOﬁ AedaTe/IbHOCTH, BBIIIO/THEHHUA
3dJIdHHBIX 1 KOHCTPYHUPOBAHHWA HOBLIX a/IFTOPHUTMOB;

pellieHUsT Pa3HOOOpPA3HBIX K/IAaCCOB 3a/iad U3 pa3/IMUHBIX pa3fle/ioB Kypca, B TOM
yKcsIe 3a/1a4, TPeOYIOIHX TMOKCKA IyTH M CTIOCO0O0B pelleHus;

HCCJIe[IOBaTe/IbCKOM J1esiTe/TbHOCTU, Pa3BUTHSL HZeH, TMpOBeJeHHsl 3KCIIepUMEHTOB,
0000111eHYsI, TTOCTAaHOBKH ¥ ()OPMY/TMPOBaHUS HOBLIX 3a/1ay;

SICHOTO, TOYHOTO, TPaMOTHOTO U3/I0)KEHHSI CBOUX MbIC/IEM B YCTHOM U MHUCbMEHHOM
peuw, WCIOMb30BaHUSI  pPA3/IMUHBIX  SI3BIKOB ~ MaTeMaTUKU  (CJI0BECHOTO,
CUMBOJTUUECKOTO, Tpaduueckoro), CBOOOAHOTO Mepexofia C OFHOTO Si3bIKa Ha APYTou
J/1s1 UJUTKOCTPallMy, UHTepIIpeTaliuy, apryMeHTalluM U I0Ka3aTeTbCTBa;

TIPOBEeZIEHUsI [J0Ka3aTe/IbHbIX PAaCcCYKIeHHUH, apryMeHTal[iy, BbIIBIKEHHS THIIOTe3 U
X 000CHOBaHUS;

TOMCKa, CUCTeMaTH3aluM, aHaau3a U KiacCupuKauud nHGOpMaLvu, UCT0Ib30BaHuUs
pa3Ho00Opa3HbIX MHPOPMALIMOHHBIX MCTOUHMKOB, BK/IIOUast yueOHYIO U CIIPaBOYHYIO
JIUTEepaTypy, COBpeMeHHbIe UH(OPMalOHHbIe TeXHOJIOTHH.



Pe3ynbTarhl 00yyeHUst

Pe3ynbTathl oOyueHus1 TipeficTaB/ieHbl B TpeOoBaHUSAX K YPOBHIO TIO/ATOTOBKU U
3a/1al0T CUCTEMY WUTOTOBBIX Pe3y/bTaTOB 00yueHUs, KOTOPhIX JO/DKHBI JOCTUTaTh BCe
yJaljuecs, OKaHYMBalOll[e OCHOBHYIO IIKOMY, U AOCTU)KeHHWE KOTODbIX SIB/SIETCS
00si3aTe/IbHBIM yC/IOBHEM TI0JIOKUTEbHOM aTTecTallud yueHWKa 3a KypC OCHOBHOM
IKO/bl. OJTW  TpebOBaHWS  CTPYKTYPHUPOBaHbI TI0 TpPeM  KOMITOHEHTaM:
«3HaTh/TIOHUMATh», «YMETb», «HCTIO/h30BaTh MPUOOpeTeHHbIe 3HAHUS U YMEHUs B
TPaKTUUECKOU [1eITeJIbHOCTH M TOBCEAHEBHOW >XU3HW». lIpu 5TOM mocnenHue aBa
KOMIIOHEHTa Tpe/CTaB/IeHbl OTe/TbHO 10 KaXKAOMY W3 Pa3fesioB COAEeP>KaHUS.

OCHOBHOE COJEPXAHUE
(875 u)
Apujdmeruka
(300 u)

HarypanbHbie uucia. [lecsiTuuHasg cucTeMa Cuvc/ieHus. PuMckass Hymeparus.
ApudmMeTrueckue [eWCTBUS HAJ, HaTypajbHbIMM uuciamu. CrTeneHb C
HaTypa/bHbIM [0Ka3aTeseM.

[denmmocTb HaTypasibHbIX urcest. [Ipu3Haku genmumMocTu Ha 2, 3, 5, 9, 10. IIpocteie
M COCTaBHbIe urcia. Pa3fokeHWe HaTypa/JbHOIO UMC/a Ha TPOCThIe MHOXKUTEH.
Haubonbiiuii obmmii genuteslb W HauMeHblllee 0OIjee KpatHoe. [leneHune c
OCTaTKOM.

Npobu. O6bIKHOBeHHas1 Ipobb. OCHOBHOe CBOMCTBO Apobu. CpaBHeHHe Apobeil.
ApudmeTrueckre IeMCTBHUS C 0OBIKHOBEHHBIMH Apo0sMu. HaxokaeHre yacTu OT
1[€JIOTO U I1eJIOTO0 TI0 ero YacTH.

HecsitnuHas gpo6b. CpaBHeHHe [ieCITUUHBIX Apobeii. ApudmeTrueckre AerCTBUS
C JdecATHWYHBIMHU Apobsmu. [lpencraBneHue [ecsTUYHOM fApobu B BUze
OOBIKHOBEHHOM IpoOU 1 0OBIKHOBEHHOM B BH/IE [ CATUUHOM.

ParjoHasibHbIe unca. Llenble uncia: TOMOXKUTe/TbHBbIE, OTPULIaTe/bHbIE U HYIb.
Mogynb (abconmtoTHast BenuuuHa) unciaa. CpaBHeHUWe palMOHABHBIX UHCE.
ApudmeTriueckrie JeMCTBUS C paroHalbHBIMU uuciamMH. CTereHb C Iie/bIM
TioKa3aresieMm.

YucioBble BBIpa)KEHUs, TIOPSIOK [eWCTBUM B HUX, MCIOIb30BaHHE CKOOOK.
3akoHbl apudMeTUUeCKUX [JeHCTBUM: TepeMeCTUTe/bHbIM, CoueTaTe/bHbIMN,
pacripe/ie/IuTe/IbHbIM.

HevictBuTtenbHble uyucna. KeaapartHeld KopeHb U3 uuciaa. KopeHb TpeTben
creriend. [loHsTve o0 KkKopHe n-oM creneHn w3 uuciaal. HaxoxzpeHue



NIpUOMKEHHOTO 3HaueHHsI KOPHSI C TIOMOIIbI0 KaJbKy/IsSTOpa. 3anuch KOPHeH C
TIOMOIL[bIO CTeTeHU C APOOHBIM TTOKa3aTesieM.

[Tonstre 06 wppalMoHa/bHOM uwMc/e. MppaloHanbHOCTh uuc/aa. JlecsTUuHbIe
npUOIKeHUsT UppaLiMOHaIbHbBIX UHCeJI.

HelicTBUTe/IbHBIE UYKC/Ia KaK OeCKOHeuHble JecsiTUUHble Apobu. CpaBHeHUe
JleHICTBUTE/TbHBIX umncesl, apudmMeTrueckue 1eiCTBUS HaJl HUMU.

JTarbl pa3BUTHS NPe/ICTaB/IeHUM O YUCTIe.
TekcToBbIe 3a/aun. PerieHHe TEKCTOBBIX 3a/jau apu(pMeTHUeCKUM CII0COOOM.

Vi3smepeHust, TIpUOMVDKEHWs], OI[eHKW. EUHUIBI W3MepeHWs [JIMHBI, TLIOL[aZH,
oObemMa, MacChl, BpeMeHHU, CKOPOCTH. Pa3mMepbl 00BEKTOB OKPY>KaloL[ero Hac Mypa
(OT oMeMeHTapHBIX UacTUL] [0 BceneHHON), JJIUTeNBHOCTb TIPOLIECCOB B
OKpY’Kaloll[eM Hac MHUpe.

[IpencraByieHre 3aBUCUMOCTH MeXAy BeJTMUMHAMU B BUe (OpMYI.
[TpoueHTbl. Haxo)kaeHue NpoLjeHTa OT BeJIMYMHbI, BeJIMUMHBI T10 ee MPOLIEHTY.

OTHOlIeHWe,  BbIpa&)KEHWe  OTHOLIeHWs1 B TMpoueHTax.  [Ipomopuus.
[TporopifoHabHasi U 00paTHO TIPOIIOPI[MOHA/bHAS 3aBUCHMOCTH.

Oprr‘]’IEHI/Ie qyuceJsI. HPI/IKI/IAKa M OLI€EHKa pe3yJ/IbTaTOB BBLIUMC/IEHUH. BI)I,HEJ'IEHI/IE
MHO>XHUTeJIA — CTeIleHU OeCATHU B 3allMCH UM CJld.

Anrebpa
(325 u)

Anrebpanyeckrue  BbipakeHUs. BykBeHHble  BbIpakKeHUs  (BbIpaXeHUs C
repeMeHHbIMH). Unc/ioBoe 3HaueHWe OYyKBEHHOTO BbIpakeHUs. []OmyCTHMbIe
3HaueHus TepeMeHHbIX, BXOAMIIMX B anreOpanyeckre BbipakeHUs. [lofcTaHOBKa
BLID&KEHUM BMECTO TlepeMeHHbIX. PaBeHCTBO OyKBEHHBIX  BBIDa’KeHUH.
ToxkmecTBo, AOKa3aTenbCTBO TOXAeCTB. [IpeoOpa3oBaHus BIpaKeHUH.

CBOWCTBa CTereHeu C 1je/biM MokasareneM. MHorowieHbl. CiokeHue, BbIYMTaHUe,
YMHOXeHUe MHOTou/IeHOB. POopMy/ibl COKPAIlleHHOTO YMHOKEHHSI: KBa/IpaT CyMMBbI
Y KBaJjpaT pa3HoCTH, Kyb cymMMbl U Ky0 pa3HocTtu. dopmyrna pa3HOCTH KBaZipaToB,
dbopmyna cymmbl KyOOB UM pa3HOCTM Ky0OoB. Pa3iokeHne MHOroujeHa Ha
MHOXuUTenu. KBagpaTHeld —TpexuneH. BbljeneHue TIOMIHOrO — KBajpara B
KBa/IpaTHOM TpexuyieHe. TeopeMa Bueta. Pa3o)keHre KBaipaTHOTO TpexujieHa Ha
JIMHeVHble MHOXUTenu. MHorowieHsl C OJHOM TiepeMeHHOU. (CTereHb
MHOrouieHa. KopeHb MHOrousieHa.



Anrebpanueckasi apo0Ob. CokpairjeHre apobeit. [leiictBus c anrebpanueCKUMH
JIpo6sSIMHU.

PaijuoHasibHbIe BbIpaykeHus1 U UxX npeobpa3oBaHusi. CBOMCTBA KBa/lpaTHLIX KOpHel
Y UX TIPUMEHeHUe B BbIUNC/IeHUSX.

YpaBHeHUs Y HepaBeHCTBA. YpaBHEHHeE C OJHOM repeMeHHOU. KopeHb ypaBHeHUs.
JIluneiiHoe ypaBHeHue. KBajgpaTHoe ypaBHeHUe: (popmysa KOpPHell KBaJpaTHOTO
ypaBHeHUs], PellieHre paljioHa/IbHBIX ypaBHeHUU. [IprMephl pelleHrs ypaBHEeHUN
BBICILIMX CTeIeHel; MeTO/Ibl 3aMeHbI IePeMEeHHOM, Pa3/I0’KeHNUs] HA MHOXKUTEJIN.

YpaBHeHue C IByMsl lepeMeHHbIMY; pellleHre YPaBHeHHUs C JBYMs IlepeMeHHBIMH.
CucreMa ypaBHeHMM; peleHue cuctembl. CrcTeMa [JByX JTMHEUHBIX YPaBHEHUU C
JBYMsl TepeMeHHbIMU; pellileHre TIO[CTAaHOBKOW M anrebpanueckum CI0)KeHUEM.
YpaBHeHMEe C HECKOJIbKUMU IepeMeHHbIMH. [IprMepnl pellleHHsi HeTMHEeHHBIX
cuctem. [IprMeps! pelieHUs1 ypaBHEHUM B Le/IbIX UHC/IaX.

HepaBeHCTBO C ofHOM TiepeMeHHOW. PeleHre HepaBeHCTBa. JIMHeWHbIe
HepaBeHCTBa C OJHOW TepeMEeHHOM M MX CUCTeMbl. KBazpaTHble HepaBeHCTBaA.

[Tpumepbl pereHus ApOOHO-TTMHEHHBIX HEpPaBEeHCTB.
YucnioBble HEpPaBeHCTBA M MX CBOWCTBAa. J]OKa3aTelbCTBO UYWCIOBBIX U
anrebpanyueckux HEepaBeHCTB.

[Tepexos, OT c/iOBeCHOW (OPMYIUMPOBKH COOTHOILIEHWUN MeXAy BeIUUMHaMU K
anrebpanyveckoii. PellieHre TeKCTOBBIX 3a/iau ajreOpanyuecKUM CIioCOOOM.

YucoBele MOC/1el0BaTeIbHOCTH. [TonsiTHe MOC/el0BaTeIbHOCTH.
ApudmeTnueckass ¥ reoMeTpuueckas nporpeccur. Popmysbl 001llero useHa
apu(pMeTUYeCKO W TeOMEeTPUUeCKOM MPOrpecCUid, CyMMbI MEPBBIX HECKOJbKUX
YJIEHOB apudMeTUeCKou v reoMeTpruyeCKOu TIPOrPeCCUM.
CJ10)KHBIe TIPOLIEHTHI.

Yucnosbie ¢yHkiuu. [loHstre dyukun. O6mactb orpegeneHus (yHKIUH.
Crioco6nl  3azianus ¢GyHKOMKU. ['padmk QyHKIMH, BO3pacTaHWe U yObIBaHHE
byHKIMM, HaubosibIllee W HaviMeHblllee 3HadeHUs GYHKLUWA, HYAU (YHKIUH,
TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHue rpadrkoB yHKIUHI.

OyHKIMM, OMUCHIBAIOIIME TpsIMYI0 W 00paTHYH0  TIPOTNOPLIMOHABHYIO
3aBUCUMOCTH, UX rpaukud. JIuHeilHas (yHKUMs, ee rpauk, reomMeTpUuecKui
cmbicn  Ko3dduuenToB. [unepbona. KsaapatuuHasi ¢(yHKIusi, ee rpaduk,
napabosia. KoopauHaThl BepliuMHbI Mapabosnbl, 0Cb cuMMeTpuu. CTereHHbIe
(yHKLIMM C HaTypa/bHbIM MOKa3aresjeM, Ux rpaduku. I'padvku dyHKIIMM: KOpeHb
KBa/IpaTHBIA, KOpeHb KyOmuecKuid, MoAy/b. Vcronb3oBaHue TpaduKoB (PyHKIIMIMA
JJ1s pellleHysl ypaBHEeHHH U CUCTEeM.

[Tpumepbl rpadruecKux 3aBUCUMOCTEN, OTpakalol[UX peajlbHble IIPOLIeCChI:



KonebaHMe, TIOKa3aTe/lbHBI POCT; UWC/IOBbIe (YHKI[MM, OIUCHIBAIOIIME 3TH
TIPOL{eCCHI.

[TapannenbHbI TIepeHOC TpadUKOB BAOMb OCEH KOOpAMHAT W CUMMETpPHS
OTHOCUTE/ILHO OCeH.

KoopauHatel.  M300pakeHre  uucesl  TOUKaMHA  KOODAWHATHOW  MPSIMOIA.
[eoMeTpuyeckuid CMbIC MOAY/sA 4Mca. YWCIOBble TIDOMEXYTKH: WHTEpBal,
OTpe30K, 1yu. PopMysia pacCTOSTHUS MEXAY TOUKAMU KOOPAWUHATHOU MPSIMOM.

lekapTOBbl KOODAWHATBI HA IIJIOCKOCTH; KOODAWHATBI TOYKWA. KoopAuHaThI
cepefuHbl OoTpe3ka. dopMmysia pacCTOSIHAS MeXKIYy ABYMSI TOUKAMH TIJIOCKOCTH.
YpaBHeHMe TIpSIMOM, YIJIOBOM KO3((UILIMEHT MPSMOU, YC/IOBHe Mapajie/lbHOCTU
MIPSIMBIX. YpaBHEHHE OKPY)KHOCTH C I[€HTPOM B Hauajie KOOpAWHAT U B JI00OOM

3a/laHHOM TOUKe.

I'padmueckasi uHTEpHpeTalyss ypaBHEHUM C JByMsl MepeMEHHbIMA U UX CHUCTEM,
HepaBeHCTB C ABYMs ITlepeMeHHbIMU U UX CUCTEM

I'eomeTpusn
(270 )

HayanbHble IOHATUA U TeOpeMbl TeOMeTPUHU.
Bo3HUKHOBeHVe reOMeTPUU U3 IPaKTUKU.
[eomeTpuueckure (pUrypsl u Tesia. PaBeHCTBO B reOMeTpHH.
Touka, rpsmast ¥ MJI0CKOCThb.

[ToHaTHeE 0 TeoMeTprUYeCKOM MeCTe TOYeK.

Paccrosnue. OTpe3ok, ny4. JIomaHas.

Yron. Ilpsmon yron. OcTpele U Tymble yIvibl. BepTHKasibHbIE U CMeXXHBIE YIVIBI.
buccekrpuca yrya 1 ee CBOWUCTBA.

[TapanenbHble U Tlepecekarolyecss IpsiMble. lleprieHAVKY/ISPHOCTb NPSIMBIX.
TeopemMbl 0 mapaiieNlbHOCTU W TMEpPHeHAUKYISIPHOCTU MpsMbIX. CBOMCTBO
CepeHHOIO TeprieHAUKY/Ispa K OTpe3Ky. IleprmeHJuKy/nsp ¥ Hak/IOHHasg K
MpSIMOIA.

MHOTrOoyro/bHUKM.

OKpY>KHOCTb Y KpPYT.

HarnsigHble npesicTaB/ieHus O TPOCTPAaHCTBEHHBIX TeJlax: KyOe, Tapasuiesienurese,



rnpusMe, nupaMmuze, iape, cdepe, KoHyce, LuanHzpe. [Ipumepsl cedyeHUM.
[Ipumepsl pa3BepToK.

TpeyronbHuK. [IpsiMoyro/ibHbIe, OCTPOYTO/IbHBIE, M TYMIOYTOJIbHBIE TPEYTOJbHUKH.
BricoTa, MeiviaHa, GUCCeKTprca, Cpe/iHsisl IMHUS TpeyrojibHUKa. PaBHOOeipeHHbIe
Y DaBHOCTOPOHHUWE TpEeYro/ibHWKWU; CBOMCTBA M TIPWM3HAKUM paBHOOEAPEeHHOTO
TPeyroJbHUKa.

[Ipr3HaKky paBeHCTBa TpPeyrosibHUKOB. HepaBeHCTBO TpeyrosibHYKa. CymMMa yIjioB
TpeyrojbHUKa. BHelllHMe yIVIbl TpeyrojbHUKa. 3aBUCUMOCTh MEXAY Be/YrHaM
CTOPOH U YIVIOB TPEYrOJIbHUKA.

Teopema ®aneca. [Togobue TpeyronbHUKOB; KodduiieHT mogobusi. TIpusHaku
NoA00UsT TPEyTO/TbHUKOB.

Teopema ITudaropa. Ilpu3Hakyd paBeHCTBa TMPSIMOYTOJIbHBIX TPEYTOJbHUKOB.
CUHYC, KOCHMHYC, TaHIeHC, KOTaHT'eHC OCTpPOro yrjaa TpsIMOYTOJIbHOTO
TpeyroysibHMKa ¥ ymioB or 0° go 180°; npuBeseHue K octpomy ymiy. PeleHue
MPSIMOYTOJIBHBIX TPEeyrolbHUKOB. OCHOBHOE TPUIOHOMETPUUECKOe TOXAeCTBO.
@dopMyIibl, CBSI3bIBAKOLME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOTO U TOTO Ke
yrina. TeopemMa KOCHMHYCOB U TeOopeMa CUHYCOB; IIpUMepbl UX TPUMEHeHUs [JIs
BbIUKCJ/IEHUS 3/IEeMEeHTOB TPeyTO/IbHUKaA.

3aMeuaresibHble TOYKM TpPeyroJibHUKA: TOYKU IepecevyeHuss CepefuHHBIX
TieprieHIVKY/IsIpoB, OuccekTpuc, MearaH. OKpyKHOCTh Jitiepa.

YetbipexyronbHuK.  [lapannenorpamMm,  ero  CBOWCTBA W TPU3HAKM.
[TpsiMOyronbHUK, KBajpaT, poM0, UX CBOMCTBa W MpHU3HaKWU. TpameLys, CpeHsis
JTUHUSA TpaneLuy; paBHOOe/ipeHHast TpaneLusl.
MHoroyrosibHUKU. BbInykable MHOrOyrojbHMKM. CyMMa YIVIOB  BBIIYKJ/IOTO
MHOTOyTO/IbHUKa. BrucaHHble M OMMcaHHble MHOTOYTOJbHUKU. IIpaBUbHBIE
MHOTOYTO/TbHUKHU.

OxkpyXHOCTb U Kpyr. LleHTp, paguyc, auametp. [yra, xopga. CeKTop, CerMeHrT.
LleHTpa/ibHBIM, BIMUCAHHBIA YTrOJ; BeJMYMHA BIHWCAHHOTO yria. B3auMHoe
pacrioiokeHue TpSIMOM W OKDY>KHOCTH, [BYX OKpy>XHOcCTeW. KacarenmbHas u
ceKylasi K OKPY>KHOCTH, PaBeHCTBO KacaTe/IbHbIX, IPOBE/IEHHbIX U3 OJHOW TOUKU.
MeTpuueckue COOTHOIIEHUSI B OKPY>KHOCTH: CBOMCTBA CEKYILUX, KacaTebHBbIX,

XOp{I.

OKpY’>KHOCTb, BIMCaHHasi B TPEYTrOJbHUK, W OKPY)>XHOCTb, OMMCAHHasi OKOJIO
TpeyrojbHUKa. BrivcaHHble M ONMWCAHHBbIE YeThIPEXYTO/JbHUKUA. BrmcaHHble U
OMMCaHHbIEe OKPY>KHOCTHU MPABU/ILHOIO MHOTOYTOJIbHUKA.

W3mepeHue reomeTpuyeckux BeauWuuH. [nuHa oTpe3ka. [InuHa J10MaHOW,
repyuMeTp MHOTOYTrOJIbHUKA.



PaccrosHue ot Touku [0 npsaMoi. PaccTosiHyue MexxZly TapaiiebHbIMUA NPSIMbIMH.
[ImvHa OKpY>KHOCTH, YMC/IO ?; AyiuHa nyru. BenuuuHa ymia. I'pagycHas mepa yiia,
COOTBETCTBHE MEK/JY BEJIMUMHOU yI/Ia U IJTMHOU yTU OKPYKHOCTH.

[ToHsTe O TIOIAAW TUIOCKUX (Uryp. PaBHOCOCTaB/ieHHble W paBHOBE/HKUE
(burypsi.

[Tnoujaae TipsiMoyrosibHUKa. [lnomjaAb mapassiesniorpaMMa, TpeyroJlbHUKa U
Tpanelu  (OCHOBHble  (opmynbl). Dopmy/bl, BbipaXarlue IUIOLIAAb
TPEYroJIbHUKa: 4Yepe3 [IBeé CTOPOHbI W YroJl MeXAy HUMH, uepe3 TepuMeTp U
painyC BIUCAHHOW OKPY>KHOCTH, (popMmysa ['epoHa. [1o111a/ib yeTbipeXyro/ibHUKA.

[Tnomaae Kpyra U Moia/ib CeKTopa.
CBs13b MeXXy TIIOMasIMU TT0J0OHBIX UTYP.

O6weM Tena. @opmynbl 0O6beMa MPSIMOYTOJILHOTO Tapasiiesienunena, Kyba, 1apa,
L[WIMHZPa U KOHYCa.

BexkTopsl.

Bektop. [JnuHa (Momynb) Bektopa. KoopavHatel BekTOpa. PaBeHCTBO BEKTODOB.
Ornepayyy Haj BeKTOpaMU: YMHOXKeHHe Ha YHUC/I0, C/IOKeHWe, pasjioKeHue,
CKaJ/IApHOe TIpoM3BeJieHHe. YTO/I MeXy BeKTOpaMu.

['eomeTpuueckue npeobpa3oBaHusl.

[Tpumepsl gBwkKeHud @uryp. Cummerpus ¢uryp. OceBas CcUMMeTpUSI H
napasiesbHbelii nepeHoc. [loBopor M UeHTpanbHast cuMMetTpus. IloHsTHe o
romortetuu. [Tomobue duryp.

[TocTpoeHus C MOMOLLBIO LIUPKYJIS U TUHENKU.

OcHOBHBIE 3a/jlaud Ha IIOCTPOeHMe: JieleHre OTpe3Ka I10IoJiaM, MOCTpOeHue
TPEYro/JibHUKa 10 TpPeM CTOPOHAaM, TOCTPOeHHe TepIreHIUKy/sipa K MOpsMOM,
rocTpoeHre OHCCeKTPUCHI, Jie/ieHre OTpe3Ka Ha N PaBHBIX YacTeil.

HpaBI/I]ILHBIe MHOT'OI'PAHHHUKMU.

O/1eMeHTBI JIOTUKH, KOMOUHATOPHKH,
CTaTUCTUKHU U TEOPUH BePOSITHOCTEH
(65 u)

HokazarenbctBo.  OmpefeneHusi, [0OKa3aTe/lbCTBa, AaKCMOMbI W TeOPEMBI;
cienctBus.  HeoOxopguMble W [JOCTaTouHble  ycjaoBus.  KoHTprpumep.
IlokazarenbCTBO OT TTPOTUBHOTO. IIpsiMast  o6paTHasi TeOpeMBbI.



[ToHaTHe 006 akCMOMaTHKe W aKCHMOMAaTU4eCKOM MOCTPOEHNHN T'€OMETPHUMU. [TsaThIM
MMOCTyJ1aT SBKJ'II/I,Z[a M ero uCTopus.

MHokecTBa UM KoMOMHaTOpMKa.  MHOXeCTBO.  OJeMeHT  MHOXKeCTBa,
nogMHOXKeCcTBO. OObe[uHeHe U TlepeceueHrie MHOXKeCTB. Jlnarpammel Oiinepa.

[Tpumepsl pellieHUss KOMOWHATODHBIX 3afiay: TiepebOp BapWaHTOB, TIPABUJIO
YMHOXeHMUS.

Cratuctuyeckye faHHble. [IpeacTaB/ieHye [JaHHBIX B BHje TaO/muil, AUarpamm,
rpadgukoB. CpeaHue pe3y/ibTaTOB U3MepeHUN. [IoHS-TWe O CTAaTUCTUUYECKOM
BBLIBO/IE HA OCHOBE BBIOOPKHU.

[oHsiTHe U TIpUMePBI CTYYalHBIX COOBITHA.

BepositrHocTb. YacTtoTa cOOBITHS, BepOSTHOCTb. PaBHOBO3MO)KHbIe COOBITUSI U
ToZicueT ux BeposiTHOCTU. [IpefcTaBieHre 0 reoMeTpUUeCKOM BEPOSITHOCTH.

TEMATNYECKOE IVIAHUPOBAHUE

5 KJIACC

CopepxaHue Kos-Bo yacoB Kos-Bo K.p.
HarypasibHble 4yucsia U LIKaibl. 15 1
Crio)keHre U BbIUMTaHUe HaTypa/IbHbIX YHUCeI 21 2
YMHOXeHVe U [leJieHre HaTypabHbIX YUCe 28 2
[Tnormaau ¥ 06beMbl 12 1
OOBIKHOBEHHbBIE APOOU 25 2
Hecsatrunble 1poou. CoKeHUe U BbIYMTaHHE 13 1
JeCATUUHBIX Apo0eid
YMHOXeHUE U [lefieHue eCITUUHBIX Jpobeit 27 2
VIHCTpYMEHTHI /1 BBIUMCIIEHU U U3MepeHU 18 2

0
OJleMeHTHI JIOTUKUA, KOMOWHATOPHKH, 34
CTaTUCTUKW U TeOPUU BeposiTHOCTeM(344)
[ToBTOpEHMe 17 1

6 KVIIACC
CopepxaHue Kosn-Bo yacos Kosn-Bo K.p.
[ToBTOpEHMe Kypca MareMaThKy 5 KJiacca. 5 0
[denumocCTb yucell. 23 1
CnoxeHue ¥ BbIUMTaHUe Ipo0Oeli ¢ pa3HbIMU 75 2
3HaMeHaTeJISIMU.
YMHOXeHUe U JlefieHre 0ObIKHOBEHHBIX 37 3
Jpobeti.

OTHOIIEHWS ¥ TIPOTIOPLIUH. 23 2
[TonoykrTesibHbIE ¥ OTPHULIATe/IbHbIE UKCJIA. 17 1




CroxkeHHe 1 BbIUMTaHUE MOTOKUTETbHBIX U 13 1
OTpULIaTeIbHBIX YUCEJI.
YMHOXeHVe U [ie/ieHre TTONI0KUTETbHBIX U 14 1
OTpULIaTeIbHBIX YUCEJI.
PelieHve ypaBHeHU. 16 2
KoopyHatb! Ha IJIOCKOCTH. 11 1
Komb6uHaroprka. CTaTHCTHKA. 10 0
WTtorosoe nosropexue. PelieHue 3aza4. 16 1
7 KJIACC
CopepkaHue KoJ1-Bo yacos Kos1-BO K.p.
TToBTOpEHME. 8 1
Bripaxkenus, ToXX/1eCTBa, ypaBHEHMUSI. 28 1
DYHKIUU. 17 1
CreneHb C HaTypa/IbHbIM MOKa3aresaeMm 17 1
HauanbHble reoMeTpruyeckre CBe/leHus 10 1
MHorou/ieHsI 25 2
TpeyronbHuUKU 15 1
@opMyrbl COKpaLEHHOTO YMHOKEHHS 23 2
[TapanenbHble TIpAMBIe 12 1
CucreMmbl IMHEeNHBIX YpaBHEHUN 20 1
CooTHollleHHe MeXXJy CTOPOHaMU M yIJlaMu 1
TpeyrojabHUKa 20
IToBTOpEHME 15 1
8 KVIIACC
CopepxxaHue Kos-Bo yacoB Kosn-Bo K.p.
[ToBTOpEHUE 10
YeThIpeXyroLHUKH 20 1
KBagpatHbie KopHU 25 2
ITnowazan 20 1
KBagparHbie ypaBHeHuUst 30 2
TpeyronbHUKH 27 2
HepageeHcTBa 25 1
OKpY)XHOCTb 25 1
CrereHb C 1ie/IbIM TT0Ka3aTesieM. J/1eMeHTEI 20 1
CTaTUCTUKHU
IToBTOpEHUE 18 1
9 KJ/TIACC
CopgepxaHue Kon-Bo yacos Kon-Bo K.p.
[ToBTOpEHME 10 1
KBazgparnuHasi hyHK1Hs 24 2
BekTopel. MeToj KoopAHUHAT 18 2
YpaBHeHUsI U HepaBeHCTBa C O/IHON 18 2
riepeMeHHOMN




CooTHoleHusI MeKJy CTOPOHaMU U 1
yIyiaMuy TpeyrosibHuKa. CkaispHoe 15
TIpOU3Be/ieH1e BeKTOPOB
YpaBHeHUs U HepaBeHCTBa C AByMs 20 1
riepeMeHHbIMU
J/1viHa OKPY)KHOCTH Y TJIOLa/ib Kpyra 15 1
ApudmeTtnueckast U reomeTpuyiecKast 15 2
rporpeccuu

v 1
[Br>KeHus

0
OneMeHTbl KOMOWHATOPUKUA U TEOPUU 13
BEpPOSITHOCTEN
- 10 1
ava/IbHble CBe/leHUs U3 CTepeoMeTpuu
WTtorosoe nosropeHue 35 1
TPEBOBAHMUSA K YPOBHIO

IIOAIOTOBKH BBIITY CKHUKOB
B pe3ynbmame usyueHusi MamemMamuxu Y4eHUK 00NHCeH 3HaMb/NOHUMAMb

* CylieCTBO IIOHATHA MdTE€MATHYECKOI'0 [A0Kd3dTe/IbCTBd, IIPUMBOAWUTL IMMPHUMEPLI
J0Kd3aTe/IbCTB;

* CymeCTBO ITOHATHA dJITOPUTMA; ITPUBOAUWTL IIPUMEPLI dJITOPUTMOB;

* KdK HCIIOJIB3YIOTCA MdTeMdThU4eCKHe d)OpMYJ'[bI, YpaBHEHHWA W HEPABEHCTBA;
IMPpUMeEPLI UX ITPUMEHEHNA /I pellIeHUA MaTEMAaTUUYECKUX U ITPDAKTUYECKHUX 3a1d4,

* KdK MdTeMdTH4YeCKH OIlpeae/IeHHbIe QJYHK]_[I/II/I MOT'YT OIIMCbIBAaTh ped/IbHbIE
3dBUCHMMOCTH, IIPUBOAWTL ITPUMeEPbI TAKOI'O OITMCAHHA,

* KaK TIOTpeOHOCTH TIPAKTUKH TIPYUBE/TM MaTeMaThueCcKyko HayKy K HeoOXOJUMOCTH
pacIIMpeHus MOHATUS YUCIIa;

° BepOHTHOCTHbIﬁ XdpdKTep MHOTI'MX 3&KOHOMEPHOCT€I>'I OKPY’>KdOIIEro Mupa;
IMpUMeEPLbI CTATUCTUYECKUX 38KOHOM€]_)HOCTEI>1 M BBIBO/ZOB;

» KakuM o0pa3oM TreoMeTpusi BO3HMK/JA M3 TMpPaKTUUeCKUX 3ajJjau 3eMjeMepus;
TpUMepbl TeOMeTPUYeCKHX OOBEKTOB WM YTBEP)KIEHWM O HUX, Ba)KHBIX [Jis
TPaKTHKW;

* CMBICT  WJeanv3aluM, TO3BOJSIIOLIEM  pellarb  3afauyd  peasibHOM
JeNCTBUTE/ILHOCT  MaTeMaTUYeCKUMH  MeToJaMH,  IPUMepbl  OMIMOOK,
BO3HUKAIOIIUX MU Keann3alvu.



Apujdmeruka

ymemb

* BBIMOJIHATH YCTHO apudMeTHUecKue [eWCTBUS: C/IOKeHWe U BblUMTaHUe
JBY3HAUHbIX UYWCeT M JeCITUUHBIX Jpobeil C [ByMsI 3HaKaMH, YMHOXXeHHe
OZIHO3HAUHBIX umcesl, apuMeTruecKre orepaljii ¢ 0ObIKHOBEHHBIMU JPOOSMU C
OZJHO3HAUHBIM 3HaMeHaTesleM U UUC/TUTeNeM;

* [IepexoJuTb OT OAHOW (OpPMBbI 3alUCH YHMCeNT K [APyrou, NpeaCcTaBiIsaTh
JecsiTUUHyl0 fpoOb B BHJe OOLIKHOBEHHOW U B TIPOCTEUIMX CIydasx
0OBIKHOBEHHYIO B BH7Ie JeCSTHUYHOM, MPOLIEHTHI — B BUJe ApoOH W podb — B
BU/Ie TIPOI[EHTOB; 3aMKUChIBaTh OOJIBIIFE W Maslble UHC/Ia C UCIIO/Ib30BaHHUEM I[e/TbIX
CTeTeHel J1eCSITKY;

* BBIIIO/THATH apI/I(l)METI/ITJECKI/Ie AEﬁCTBHH C palOHa/IbLHBIMKW  4YHCJ/IdMH,
CpPdBHHUBATh pdlIMOHAJ/IbHbBIE U AQfICTBI/ITEIH::HBIE UncCiia, HaxXOoAWTb B HEC/IO0KHBIX
CIy4dasax 3HA4YeHHs CTerieHeu C e/JbIMKU TII0Ka3dTejssMHu K KOPHEﬁ; HaXOo4UTb
3Ha4YeHMA YN C/I0BBIX Bblpa)KeHHﬁ;

* OKPYIVIATH LieJjible UMC/la U eCATUYHEbIe I,Z[I)O6I/I, HaXOJHuTb HpI/I6JII/DKEHI/IH yyces C
HeJOCTAaTKOM U C I/136BITKOM, BBITIOJ/IHATH OLI€HKY UKMCJ/IOBBIX Bpra)KEHI/H\/JI;

* TO/b30BaThbCsl OCHOBHBIMM €IWHHUIIAMU JIJIMHBI, MACChl, BPEMEHH, CKOPOCTH,
Tionjasu, o0bema; BhIpaXkaTh 0ojiee KpyIHbIE eMHUIIBI uepe3 Oojiee MesKue U
HaobopoT;

* pelllaTb TEKCTOBbIE 3a/lauy, BK/KOYasl 3aZjlaud, CBsi3aHHbIe C OTHOLLIEHUWeM U C
TIPOTTOPIIMOHA/ILHOCTBIO BETMUKH, APOOSMU U MPOIeHTaMU;

HCITI0/Ib30BaTh MPHOOpeTeHHbIe 3HAaHUSI ¥ YMEHHS B TIPAKTUUECKON JesiTe/TbHOCTH U
TOBCeTHEBHOM KU3HU [IJIS:

* peIleHUs HEeCJOKHBIX TPAKTHUYEeCKHUX pacuyeTHbIX 3a/ad, B TOM UHC/Ie C
WCTI0/Th30BaHWEM TPH HeoOXOAMMOCTH CITPABOYHBLIX MaTeprasioB, KaJbKy/asTopa,
KOMITBIOTEPA;

° YCTHOﬁ MPpUKUIKU U OLIEHKU Dpe3y/ibTdTad BLIHHCHGHHﬁ; IMPpOBEPKH pe3yJjibTaTd
BbIUMC/IEHHS, C UCITI0/Ib30BAHWMEM PA3/IMYHBIX IIPDUEMOB;

* UHTepIIpeTaLuy pe3y/bTaToB pelleHus 3a/jau C y4eTOM OrpaHUUeHHH, CBSI3aHHBIX
C pea/IbHbIMM CBOMCTBAMU pacCMaTpUBaeMbIX IPOLIECCOB U SIBJIeHUM.

Anredpa

yMeThb
* COCTaB/IATh OyKBeHHble BbIpaKeHUS U (OPMyabl TIO YC/IOBUSM 3a/iad;



OCYLLeCTB/ISATh B BbIPAXKEHUSIX U (POpPMY/iaX YUC/IOBbIE TTOJCTAaHOBKU U BBITIOIHATh
COOTBETCTBYIOLME BbIYMC/IEHUS], OCYLLeCTBJISATh MTOJCTaHOBKY OJHOIO BbIPaKEHUS
B [Ipyroe; BbIpa)kaTb U3 (JOpMY/1 OfHY MepEMEHHYIO Yepe3 OCTaJ/IbHBbIE;

* BBITNIOJIHATH OCHOBHbIE [IeWICTBUSI CO CTeNeHsSIMU C 1e/IbIMK T10Ka3aTe/siMu, C
MHOTOWIeHaMHM U C ajreOpanuecKUMHM [poOsiMU; BBITIONHSATbL —pa3/ioykKeHUe
MHOTOU/IEHOB Ha MHOKUTe/M; BBIMOMHATL TOX/eCTBeHHbIe TpeoOpa3oBaHus
palMOHA/IbHBIX BbIpaKeHUH;

* MPUMEHSATb CBOWCTBA apyU(PMeTUUeCKUX KBaJIpaTHbIX KODHEH [Jis BbIUMCIEHUS
3HaueHuW W Tpeobpa30BaHMM UHCIOBLIX BBIDaKEHWM, COJEp’KallluX KBa/[paTHbIE
KODHY;

* pelldTb HHHEﬁHBIE, KBa/JIpdTHbIE€ YDPdBHEHHUS W PdIMOHAJ/IbHBIE YDdBHEHUNH],
cBogdmuecd K HHUM, CHUCTEMBI [OBYX JIMHEeNHBIX ypaBHEHI/Iﬁ N HeC/IOXKHbIe
HeJTMHeUHbIe CHUCTEeMBlI;

* pellaTh JIMHEMHbIE M KBaJlpaTHble HEpPaBEHCTBA C OJHOM MEpeMEeHHOW U HX
CUCTEMBI,

* pellaTh TEKCTOBbIe 3a/lauu ajrebpaniuecKMM MeETOZOM, HWHTepIIPeTUPOBATh
TIOJTyUeHHBIA pe3y/ibTaT, TIPOBOUTE OTOOD pellleHri, UCXoAs 13 (HOpMYyTUPOBKU
3a/jauu;

* n300paskaTh yKc/ia TOYKaMU Ha KOOPIMHATHOU TIPSIMOiA;

* orpegejadaTb KOOPAWHATBI TOYKM IVIOCKOCTH, CTPOWUTHL TOUKKU C 3dJdHHBIMHU
KOOpAWHATAMMU; I/I306pa)KaTI:; MHOXXeCTBO pEIJ_IEHI/Iﬁ JINTHEeMHOT 0 HepaBeHCTBaA;

* pacro3HaBaThb apu(pMeTHyYecKre U reoMeTpuyecKre Nporpeccuy; perarb 3aJaun
C puMeHeHWeM (POpMYJIbI 0011[eTo usieHa ¥ CYMMbI HeCKOJIBKUX TIePBbIX UJIeHOB;

* HAXOJUThb 3HaueHus (YHKI[MH, 3aJaHHON (hOpMYyJIoH, TabuIiel, rpaduKoM 110 ee
apryMeHTy; HaxOJWTh 3HaueHWe apryMeHTa I10 3HaueHWi0 (YHKIUH, 3aJaHHOU
rpadvKoM WM Tabuiel;

* OmnpefiesiiTb CBOWCTBA (PYHKLMM II0 ee TpauKy; MNPHUMEHATh rpauueckue
TIpe/iCTaB/IeHs [P PeLleHUH ypaBHEHUM, CUCTeM, HEPaBeHCTB;

* OMUCHIBATh CBOMCTBA M3YUYEHHbBIX (DYHKLMH, CTPDOUTD UX rpadvKy;

HCITI0/Tb30BaTh MPHOOpeTeHHbIe 3HAaHUSI ¥ YMEHUS B TIPAKTUUECKOU JesiTe/TbHOCTH U
TOBCeTHEBHOM KU3HU [IJIS:

* BBLITIOJIHEHHUSI PACUETOB IO (popMy/iaMm, JIisl COCTaB/eHus: (hOPMYJI, BbIpaXKarolUX
3aBUCUMOCTH MeX]ly pealbHbIMM BeJIMUMHAMU; [Jid HaxOKIeHUs HY>KHOU
hopmyiibl B CTIPaBOUHBIX Marepuanax;



* MOZAE/MPOBAHUA IIPAKTUYECKHUX CI/ITyaL[I/Iﬁ N HNCAIeA0BaHHUU TIOCTPOEHHBIX
MO,[[EJ'IEFI C HUCII0/Ib30BAHHUEM dIlllapaTd aJ'II"E6pr;

. OMMCaHUs 3aBUCHUMOCTEHN MeXIy bu3nyecKkumMu BeJIMUMHAMU
COOTBETCTBYIOILIUMU (hOPMY/IaMH, TP UCC/IeJOBAHUU HEC/TOKHBIX TPaKTUUeCKUX
CUTyaL1u;

* UHTepIpeTaluu rpaMkKoB peasibHbIX 3aBUCUMOCTEN MeXX/ly BeJIMUMHaMMU.
I'eomeTpusn

yMeThb
* TIONb30BaTbCs TeOMETPUUECKHMM  SI3bIKOM  /I/IT  OMMCAHHSI — TIPeIMeTOB
OKpY>KatolLlero MUpa;

*  pacrio3HaBaThb TreoMeTpuueckwe (UTryphl, pa3Idyatb WX  B3aWMHOE
PAaCIIO/IOXKEHUE;

* u300pa)kaTh reoMeTpyuueckre (GUTypbl; BBITIOJHATE UePTeXH 110 YCIOBUIO 3a/iau;
OCYIIeCTBJISITh TIpeobpa3zoBaHusi GUTYD;

* pacrio3HaBaTh Ha YepTe)kax, MOJie/isiX U B OKpYy)Karollieii 06CTaHOBKe OCHOBHBIE
TIPOCTPAHCTBEeHHbIE TeJla, U300pakaTh UX;

°B HpOCTEﬁLHHX CIydasX CTPOUTH CEUEHHUA U PA3BEPTKHU IMTPOCTPAHCTBEHHBIX TEJT;

* MPOBOJWTH OMNEpaly HaJ, BEKTOpPaMH, BBIUMC/IATh [JIMHY W KOOPAWHATHI
BEKTOPA, YrO/l MeXX/ly BEKTOpPaMU;

* BBIUMC/IATH 3HAUeHWsS TeOMEeTPUYEeCKHMX BeJWYMH (JJ/IMH, YIVIOB, ILIOLaZeH,
o0bemMoB); B ToM uMcie: i yioB or 0 go 1807 orpesenatb 3HaueHHS
TPUTOHOMETPUYEeCKUX (YHKIUMMA MO 3aJaHHbIM 3HAueHUsIM YIJIOB; HaXO[WUThb
3HaYeHUs] TPUTOHOMETPUUeCKUX (DYHKLIUM 0 3HAUEHUIO0 OJJHOM U3 HUX, HAXOJUTh
CTOPOHBI, yIJIbl W TUIOIIAZAW TPEYTOJIbHUKOB, [IJTMHBI JIOMAHbIX, AYT OKPY>KHOCTH,
T/I011a/ieli OCHOBHBIX TeOMeTpUueCKuX GUryp u puUryp, COCTaB/leHHbIX U3 HUX;

* peliaTb reoMeTprudYeCKre 3d1d4Yd, OITMPAACh Ha M3YUEHHbIE CBOICTBa (bl/Ipr nu
OTHOILIIeHUH MexXnay HUMU, TIPpUMEHSA AOITIO/IHUTEJ/IbHBIE MMoCTpo€eHu4,

aﬂre6pa1/1qec1<m71 nu TpI/IFOHOMETpI/I‘-IeCKI/Iﬁ dIlriapdar, C006pa}KEHI/IH CUMMETDUH;

* MPOBOJWTH [OKa3aTe/lbHble pacCy)KJeHUs TIPU peLIeHUM 3a/ay, HCI0JIb3Ys
M3BeCTHbIE TeOpeMbl, 0OHapy KKBasi BOSMOYKHOCTH i KX UCII0/Ib30BaHus;

* peliarhb MpOCTeuIlINe JlaHMMeTprUUeCcKre 3a/laui B POCTPaHCTBE;

HCITIO0J/Ib30BdAThH HpHO6p€T€HHLIe 3HdHUSA U YMEHHS B HpElKTPI‘IECKOﬁ AedaTe/IbHOCTU U
HOBCEAHEBHOﬁ JKU3HU OJId:



* OMMCaHKs peabHbIX CUTYalUl Ha S13bIKe FeOMeTpHH;

* pacyeToB, BKJ/IFOUAIOL[MX MPOCTEUIINEe TPUTOHOMETPUYeCKHe (POPMYIIb;

* pellleHys] TeOMeTpUYeCKUX 3a/iad C UCTI0/Ib30BaHUEeM TPUTOHOMETPUH

* pelleHMUs] MPAKTUYeCKUX 3a7ay, CBA3aHHBIX C HAaXOK[EHWEM reoMeTpUueCKHUX
BeMUUH (UCIONb3yss TIpM  HeoOXOAMMOCTU CHPaBOYHUKU W TeXHUYeCcKue

CpefCTBa);

* TIOCTPOEHUN reoMeTpUYeCKUMU MHCTPyMeHTaMu (JIMHelKa, Yro/bHYK, LIUPKY/Ib,
TPaHCIIOPTHP).

O/1eMeHTbI JIOTHUKH, KOMOUHATOPUKH,
CTaTUCTUKH U TEOPUHU BepPOATHOCTeH

yMeThb

* MPOBOAUTHL HECOXKHbIE [JOKa3aTenbCTBa, MOAydYaTh MPOCTEWIlIVe Ce[CTBUS U3
W3BECTHBIX WA paHee TIOJyUYEeHHbIX YTBEP)KJEHUM, OLeHWBaTb JIOTUYECKYIO
MPaBUIBHOCTh PacCy’KJeHUM, HWCI0/Mb30BaTh TIPUMEDHI [/ WIIKOCTpPaLuu U
KOHTPIIPUMEDPHI [I71s1 OTIPOBEPKeHHsI YTBeP>K/IeHU;

* u3B/MeKaTb HWHGOpPMAIMIO, TIPeJCTaBlIeHHYI0 B Tal/vijaX, Ha /JguUarpammax,
rpadvKax; COCTaB/SATh TabMUIIbI, CTDOUTDH AWArpaMMbl U TpadHKy;

* peliaTb KOMOWHATOpHbIe 3a/laud TIyTeM CHUCTeMaTHuecKoro Tiepebopa
BO3MO)XHBIX BADUAHTOB Y C UCMOJIb30BaHUEM IpaBUjia YMHOXKEHHS;

* BBIUYMCJISITh CPeJHUE 3HAYEeHUs! pe3y/IbTaTOB U3MePEeHUH;

* HAXOAWUTb 4YdCTOTYy CO6I:>ITI/IH, HCII0J/Ib3YA COOCTBEeHHEBIE HaGH}O,E[EHI/IH N TOTOBEIE
CTaTUCTHUYeCKHe JdaHHbIE,

* HAXOAUTb BEPOSITHOCTU CTy4YalHBIX COOBITHIN B IPOCTEUIINX CTyYasiX;

HCIIOJ/Ib30BATH HpHO6pET€HHbIe 3HdHUS U YMEHHSA B HpaKTHHECKOﬁ AeATeJIbHOCTHU U
HOBCEAHEBHOﬁ JKU3HU [JIA:

* BBICTPAUBaHHWs apryMeHTalluU NPU J10Ka3aTebCTBe U B IUAJIOTE;
* pacro3HaBaHUs JIOTUUeCKU HEKOPPEKTHBIX PACCY KAEeHWUM;
* 3aMMCU MareMaTUyeCKUX yTBEP)KJeHWH, 0Ka3aTe/bCTB;

* aHa/M3a peasibHbIX UWC/IOBLIX [JAHHBIX, IPEJCTaBJI€HHbIX B BH/E JUarpamm,
rpadvKoB, Tab/uIy;



* pellleHWs TIPaKTUYeCKHWX 3alad B TIOBCEJHEBHOM U TpodeccroHaTbHON
JesITeIbHOCTH C  MCIIO/Ib30BaHWEM JIeMCTBUM C UMC/IaMH, TIPOIIEHTOB, JIJIHH,
Tjioniazield, 00beMOB, BpeMeHU, CKOPOCTH;

* pellleHUs1 yueOHBIX U TIPAaKTHUECKUX 3ajlau, TPeOyIoIMX CUCTeMaTH4eCKOro
riepebopa BapUaHTOB;

* CpaBHEHHUS IIIAaHCOB HACTYIUIEHUSI CAy4YalHbIX COOBITHH, [Ji1 OL|eHKH
BEPOSITHOCTU CTYYalHOTO COOBLITHSI B TIPAKTUUECKUX CUTYalUsIX, COTIOCTaBJIeHUS

MO/IeJIv C peajibHOW CUTYalew;

* IOHUMdHHA CTATUCTHUYECKHX YTBEP}K,Z[EHI/II;‘I.



