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AOAMNTUPOBAHHAA PABOYAA NMPOIrPAMMA
OnA YYAWLUMXCA C HAPYLLEHNAMU CITYXA
MO AJTTEBPE
ansa 9-x knaccos
Ha 2024-2025 y4ebHbin rog

Mporpammy paspaboTanu:
KonabbinuHa O.B., yuutens matematuku



Muxeesa C.H., yuutenb matemaTukn

NMosicHMTenbHaAa 3anucka

ApantupoBaHHasa paboyasa nporpamma no anrebpe Ans ydawmxca ¢ HapyLeHNnamMm
cnyxa gns 9-x knaccoe (ganee — Nporpamma) coctaBneHa Ha OCHOBaHUU:
- Mpukasa MuHuctepcTBa obpasoBaHnsa n Haykm Poccuinckon depepaumm ot 05.03.2004
Ne 1089 «O6 ytBepxaeHun denepanbHOro  KOMMOHEHTA  rOCyAapCTBEHHbIX
obpasoBaTenbHbIX CTaHO4APTOB HavanbHOro obuiero, OCHOBHOro o6LWero u cpegHero
(nonHoro) obpasoBaHuAy;
- Mporpammbl ana obpasoBaTenbHbIX yypexaeHun: Anrebpa 8./ KO.H. Makapbides, H.I.
MuHAatoK.
- [Mporpammbl ana obGpasoBaTtenbHbiX yypexaeHun: Anrebpa 9./ Mepsnsk, B.b.
MonoHckun, M.C. Akmp n ap.
- YyebHoro nnaHa MAOY «Mwwnmckas wkona-uHtepHat» ans 1-9 knaccos Ha 2024-2025
y4ebHbIN roa;
- NonoxeHuns o paboyen nporpamme negarora, yTBEPXXAEHHOro NpMKa3om gMpekropa ot
08.06.2021 Ne70.
YyebHukun: Anrebpa. 8 knacc. MakapbiveB HO.H., Munatok H.I'., Hewkos K.A. n gp.
YyebHuku: Anrebpa. 9 knacc. Mepansik, B.b. MNMonoHckuin, M.C. Akup n gp.

O6wasn xapakrepucTuka yyebHoro npegmeTta

M3yyeHne kypca anrebpbl B LWKONe Ana rayxux u crnabocnblwawmnx aeten
npegnonaraeT HanuyMe Yy y4dalmMxcs [[OCTaTOMHO BbICOKOMO YPOBHA  pas3BUTUSA
no3HaBaTenbHOWN AeaTenbHOCTU. [peabaBnsas cepbesdHble TpeboBaHWS K MbICIUTENBHON
AEATENbHOCTU AeTen, UMEILWNX HapyLlleHust cnyxa, obydyeHne anrebpe B TO Xe Bpems
crnocobCTBYyeT ee CoBepLUEHCTBOBaHUID. MaTemaTuyeckne 3HaHusa okasblBaloT GonbLuoe
BNUSHWE Ha pasBuTME onepauun U NPUEMOB YMCTBEHHOW OeATeNIbHOCTWU, NOCpeAcTBOM
KOTOPbIX OHM YCBauBaloTCS.
dopMUpoBaHME CrOBECHOM peydn sBnsieTcd HeobXoaAMMbIM YCIOBMEM MpPU U3YYEHUU
rMyxMMn 1 cnabocnbiwawmmm ydawmmmnca anrebpol, Tak kak 6narogaps nocteneHHoMy
OBMadEeHU0 JIeKCUYECKMMUM CpeacTBaMM U rpaMMaTUYECKUM CTPOEeM  SA3blka, OHU
npnobpeTaT BO3MOXHOCTb YCBOEHUSI MOHATUN, B3aUMOAEWCTBMIA U 3aKOHOMEPHOCTEN,
COCTaBfIAWMX CUCTEMY MaTemaTuyeckux 3HaHuW. Ha ypokax anrebpbl paboTta Hag
CNOBECHOM PEeYbLbID CTPOUTCH C y4ETOM HEOBXOAMMOCTM PasBUTUSI CITYXOBOW QOYHKLUUN W
NPOU3HOCUTENBbHBIX HABLIKOB YYallMXCsl, COBEPLUEHCTBOBAHNSA 3HAHWUA rpaMMaTU4eCcKoro
CTPOS A3blka U pacLUMPEHNS NEKCUKO-pas3eonornyeckoro 3anaca.

Kypc xapakTepusyeTcsi MOBbILEHMEM TEOPETMYECKOro YpPOBHA  0ByyeHus,
NOCTENEHHbIM YCUIEHNEM PONY TEOPETUYECKUX 0B0BLLIEHNI N OeAYKTUBHbIX 3aKITHOYEHNIA.
MpuknagHast HanpaBnNeHHOCTb Kypca obecrneymBaeTca cMcteMaTnyecknm obpalleHuem K
npyMepaM, packpbiBalOWMM BO3MOXHOCTU MNPUMEHEHNA MaTEMaTUKU K  U3YYEHUIO
AENCTBUTENBHOCTU U PELLEHUIO MPaKTUYeCKMX 3agau.

Copepxanue pasgena «Anrebpa» cnocobcTByeT (POPMUPOBAHMIO Y y4dalLMUXCH
MaTemMaTU4ecKkoro annapata Ans peleHus 3agjad U3 pasHbiX pasgenioB MaTeMaTuKu,
CMEXHbIX NMPeaMEeTOB, OKpyXKatoLen peanbHOCTU. A3bik anredbpbl NnogyYepKMBaeT 3Ha4YeHne
MaTteMaTUKM Kak 43blka [Afs NOCTPOEHUA MaTeMaTU4ecKMx MoAenen npoueccoB U
ABNEHUN peanbHOro mupa. B 3agaum u3dydeHunss anrebpbl BXOAAT Takke pasBuTue
anropuTMMUYECKOro MblLNEHNd, HeobxoauMmoro, B YacTHOCTM, AN OCBOEHUS Kypca
WHpopMaTUKM, OBMafdeHMe HaBblkaMu OeOYKTUBHbIX paccyxaeHun. [NMpeobpasoBaHue
CUMBOJTbHBIX (POPM BHOCUT cneumduyeckuii BKnag B pasBuTue BOOOpaXKeHUs yyalmxcs,
MX CnocoBHOCTEN K MaTemaTudeckoMy TBOpYecTBY. B OCHOBHOM LKone wmatepuan
rPynnNUpyeTcs BOKPYr pauMoOHaribHbIX BbIpaXXeHUK, a BOMPOCbl, CBA3aHHble C WUp-
paunoHanbHbIMN BblpaXXeHNAMM, C  TPUrOHOMETPUYECKUMMU PYHKUNAMM n
npeobpasoBaHMsIMKN, BXOOAT B COAEp)KaHME Kypca MaTeMaTuKM Ha CcTapluen CTyneHu
00y4eHuns B LLKOSE.



CopepxaHune pasgena «@PyHKUMM» HaUENeHo Ha MOofyyYeHue y4dalwmmucsa
KOHKPETHbIX 3HAaHNN O PYHKLUMWN KaK BaXXHEWLen maTteMaTn4eckon Mmoaenu Ansi onucaHus
N nuccnegoBaHnsa pasHoobpasHbix npoueccoB. M3ydyeHne atoro matepuana cnocobecTeyet
PasBUTUIO Yy Y4YalIMXCH YMEHUS WUCMOSIb30BaTb pPasfiMyHble A3blKM  MaTeMaTUuKu
(CrnoBecHbI, CUMBOSNYECKUIN, rpaduyeckuii), BHOCUT BKfag B OpMUpOBaHUE
npeacraBneHn o ponn MatemMaTuku B passuTUn LMBUNN3aLMA N KYNbTypbl.

Llenbro n3yyeHms Kypca anrebpbl ABNseTCA:

- OBnageHuMe CUCTEMON MaTeMATMYECKMX 3HAHWA W  YMEHUW, HeobxogumbiX LN
NMPUMEHEHNA B NPaKTUYECKON AEATENbHOCTU, W3YYEHUS] CMEXHbIX AUCLMMINH,
npoaomkeHns obpa3oBaHus;

- WHTennekTyanbHOE pa3BuTMe, (OPMUPOBAHNE KAYECTB JIMYHOCTU, HEOBXOOUMBbIX
YenoBeKy [AOf1s MOSHOLEHHOW XW3HW B COBPEMEHHOM O0OLiecTBe: SICHOCTb U TOYHOCTb
MbICIN, KPUTMYHOCTb MBbILWMEHUS, WHTYUUMS, JIOTMYECKOE MbILSIEHNE, 3NIEMEHTHI
anropuTMMYECKON KyrnbTypbl, MPOCTPAHCTBEHHbIX MpPEeACTaBreHnn, CnocobHOCTb K
NpPeooNeHNIO TPYAHOCTEN;

- popMupoBaHue npeactaBneHnn ob naesax n Metogax MateMaTUKM Kak yHMBepCcasnbHOro
A3blKa HAYKMU U TEXHUKWN, CPeacTBa MOAENMPOBAHNSA ABNEHUIN 1 NPOLIECCOB;

- BOCMNUTaHME KyMnbTypbl JIMYHOCTW, OTHOLWIEHUS K MaTeMaTUKe Kak K 4acTu
obLieyenoBeyeckon KynbTypbl, MOHMMaHWE 3HAYMMOCTM MaTeMaTUKM [N Hay4vyHO-
TEXHMYECKOro nporpecca.

MecTo npeameTta B y4eGHOM nnaHe
Y4ebHbIM nraHoOM Ha udydeHue anrebpbl B OCHOBHOW LLKONE OTBOAMTCA 5 y4ebHbIX Yacos
B Hegento (170 yacos B rof).

CopepxaHue y4yebHoOro npegmeTa, Kypca

9! knacc
NMoBTOpeHue. PelieHne cuctem ypaBHeHnin. NpeobpasoBaHme LENbIX BbIPaXXEHUN.
Bxodsawuti koHmporsb no meme: « MHoz2o4yneHsl. Cucmembl TUHEUHbIX ypasHEHUU».
PaunoHanbHble BbIpaXeHus.
PaunoHanbHble gpodn. OCHOBHOE CBOMCTBO paLMOHanbHOM gpobu.
CnoxeHue n BblMUTaHME paumoHanbHbIX 4pober ¢ OQUHAKOBbLIMU 3HAMeEHaTEeNSAMMU.
CnoxeHwue n BbluMTaHME paunoHarnbHbIX Apoben ¢ pasHbIMU 3HaMeHaTeNAMM.
YMHOXEHME N OeneHne paumoHanbHbiX gpoben.
Bo3BegeHne paumoHanbHom 4pobu B CTENEHD.
ToxgecTBeHHble NpeobpasoBaHNs paLMOHarbHbIX BblpaXXeHWMN.
KoHmpornbHas paboma rno meme: «PauyuoHanbHble Opobu u ux ceolicmeay.
PaBHOCUNbHbIE YpaBHEHUS. PaunoHarnbHble ypaBHEeHUS.
CTteneHb Cc oTpuuaTenbHbIM LerbiM nokasaTenem u e€ CBOMCTBa.
DyHKUMA Y= K/X 1 €€ rpaduk.
KoHmpornbHas paboma no meme: «CmerneHb ¢ UesbiM ompuyamersibHbIM rnokasamesem»
KBagpaTHble KOpHU. [leMcTBUTENbHbIE YMUCNa.
DYHKLMA y=x° 1 eé rpaduk.
KBagpaTHble kopHU. ApnpmMeTnyecknin KBagpaTHbIN KOPEHb.
MHOXeCTBO 1 ero anemMeHTbl. [oagMHOXeCTBO.
Onepauumn Hag MHOXecTBaMn. YnMcnoBble MHOXECTBA.
CsowcTtBa apmmMeTUYeCcKoro KBagpaTHOro KOPHSI.
ToxaecTBeHHble NPeobpa3oBaHNs BbIpaXXeHU, coaepXalnx KBagpaTHbIe KOPHW.
DyHKUMS y=VX 1 eé rpacuk.
KoHmporbHasi paboma rno meme: «KeadpamHble KOPHU».
KBappaTHble ypaBHEHUSA.
KBagpaTHble ypaBHeHUA. PelleHne HenorHbIX KBagpaTHbIX YpaBHEHUN.



KoHTponbHas pabota no teme: «KBagpaTHble ypaBHEHUSA.

dopmyna KopHen KBagpaTHOro ypaBHeHus. Teopema BueTa.

KBagpaTHbin TpéxuneH. PelueHne ypaBHEHUI, CBOASALLMXCA K KBAAPATHbLIM.

KoHmpornbHasi paboma no meme «KeadpamHbili mpéxyrieH. YpasHeHUs, ce00sauuecs K
KeadpamHbIM».

PaunoHanbHble ypaBHEHUS Kak MaTemaTuyeckme Mogenn pearibHbIX CUTyauuni.
MpomexyToyHaa attecTaumst no Teme: «lpeobpasoBaHne pauMoOHarbHbIX BbIPaXKEeHUN.
KBagpaTHble ypaBHEHUSA».

9 knacc
MoBTOopeHue. [lpeobpasoBaHMe pauMOHanbHbIX BblpaxeHui. KBagpaTHble ypaBHEHUS.
KBagpaTHble KOPHW.
Bxodsawuti KoHmMporsb o meme: «PayuoHarnbHbie BbipaxeHus. KBagpaTHble YpaBHEHNSA».
HepaBeHcTBa.
Uucnosble HepaBeHcTBa. OCHOBHble CBOWCTBA YMCIIOBbLIX HepaBeHCTB. CrioxeHue w
YMHOXEHNe 4YncnoBblx HepaBeHCTB. OueHnBaHMe 3HadYeHus BbipaxeHna. HepaBeHcTBa C
OOHOW nepeMeHHOW. PelleHne HepaBeHCTB C OAHOW nepeMeHHon. Yucrnosble
npomMexyTkn. Cuctembl JMHENHbIX HEPaBEHCTB C OAHOW nepemeHHon. Cucrembl
pauMoHanbHbIX HepaBeHCTB ¢ MoaynsMmu. MppaunoHanbHble HepaBeHcTBa. PaccyxaeHus
OT MpOTMBHOro. MeTog MCNONb30BaHUSA OYEBUAHLIX HepaBeHCTB. MeToad npuMeHeHus
paHee [oKa3aHHOro HepaBeHcTBa. MeToa reomeTprnyeckon NHTepnpeTaumnm.
KoHTponbHas paboTta no teme: «PeweHne HepaBEHCTB N CUCTEM HEPaBEHCTB C OL4HOM
nepemMeHHoOny.
KBagpatnyHas pyHKUUA.
[MoBTOpeHue n pacwumpeHne ceegeHnin o pyHkumMmn. CBOMUCTBA PYHKLMMN.
MocTtpoeHune rpadumka pyHkumm y = kf(x).
MocTpoeHune rpadmkoB pyHKUMM y = f(x) + b ny = f(x + a).
KBagpaTuyHas yHkumsa, eé rpadmk n cBoucTtBa. PelleHne KBagpaTHbIX HEpaBEHCTB.
PelweHve paunoHarnbHbIX HEPaBEHCTB.
MeTon wHTepBanoB. CUCTEMbI ypaBHEHMI C ABYMSI NEepPeMeHHbIMU. PelueHne 3agad c
MOMOLLbIO CUCTEM YpaBHEHUN BTOPOW cTeneHun. Kak noctpouTb rpaduk yHKuumM, ecnu
N3BECTEH rpaduk yHKLUN.
KoHTponbHas pabota no teme: «KBagpaTuyHasa yHKUMS U ee rpaduky».
AneMeHTbl NPUKNagHON MaTe MaTUKM.
MaTtemaTtnyeckoe  mogenupoBaHue. lMpoueHTHble  pacyéTbl.  AbconTHad U
OTHOCUTENbHasa norpewHocTn. [pubnuxéHHble BbluMcneHns. OCHOBHble npaBuna
KOMOMHaTopukn. Yactota w© BEpOSATHOCTb CryvamHoro cobbiTus.  Knaccuyeckoe
onpegeneHne BepoaATHOCTU. HayanbHble cBe4eHUS O CTaTUCTUKE.
KoHTponbHas pabota no teme «3neMeHTbl NPUKNagHON MaTeMaTUKny.
YucnoBble nocrnenoBaTesibHOCTU.
Uucnosble nocnegoBaTenbHOCTU. ApudmeTundeckaa nporpeccuns. Cymma n  nepBbiX
yneHoB apudmeTmyeckon nporpeccumn. eomeTtpudeckas nporpeccus. Cymma n nepBbixX
4YfieHOB reomeTpuyeckon nporpeccun. Cymma 6eCKoOHEYHON reoMeTpUYECcKon Nporpeccun,
y KOTOpOW MOA4yINb 3HameHaTtenst meHblle 1.
KoHTponbHas pabota no teme: «4uncnosble nocnegoBaTenbHOCTMY.
NMoBTOpPEHMe u cucremaTmsaumus yuebHoro matepumana.
1. Anrebpaunyeckme BbipaxXeHus.
2. YpaBHEHUS N CUCTEMbI YpPaBHEHUN.
3. 3apauw.
4. HepaBeHcTBa.
5. ®yHKUUM 1 rpacumkm.
KoHTponbHasa pabota no Teme: «[lpeobpasoBaHve anrebpanyeckmx BbIpaKeHWUN.
PelueHne ypaBHeHUIN, HEPaBEHCTBY.



TemaTuyeckoe nnaHUpoBaHue, B TOM YUCTIe C y4eTOM paboyei nporpaMmmbl

BOCNTaHUA C yKadaHuem KosimyectBa 4yacoB, OTBOAUMbIX Ha OCBOeHue KaXxgomn

TeMblI
9! knacc
Ne TemaTnyeckun pasgen, Tema Kon-Bo
n/n Yyacos
1 | NoBTopeHune. PelwweHne cuctem ypaBHeHun. [MpeobpasoBaHune uUenbix 7
BbIpaXXEHUMN.
2 | Bxogawmn koHTponb no Teme: «MHorouneHbl. CUCTEMbI  FIMHEWHbIX 1
ypaBHEHUN .
3 | PaunoHanbHble BblpaxeHus. PaunoHanbHble opootu. 2
4 | OCHOBHOE CBOWCTBO pauUnoHanbHou apobu. 6
5 | CnoxeHne W BbldMTaHWE pauMoHanbHbIX Apoben C  OAUHAaKOBLIMU 10
3HaMeHaTensMu.
6 | CamoctoaTenbHas pabota no Teme: «CnoxeHne W BbluMTaHUE 1
paumoHanbHbIX Apoben ¢ O ANHAKOBBLIMU 3HAMEHATENSAMWNY .
7 | CnoxeHne U1 BblUMTAHWE pauuoHanbHbiX Apoben C  pasHbiMK 12
3HaMeHaTensiMu.
8 | KoHTpornbHaga pabota no teme: «CrioxeHue v BbldMTaHWE pauLMOHanbHbIX 1
apobeny.
9 | YMHOXEHME 1 aeneHne paunoHanbHbIX po6en. 10
10 | BosBeageHue paumoHanbHon pobu B CTEMNEHb. 6
11 | ToxxgecTBeHHble Npeobpa3oBaHMs pauMoOHanbHbIX BbIpaXXEHUMN. 8
12 | CamoctosTenbHas pabota no Teme: «PauuoHanbHble Opobu u  ux 1
CBOMCTBay.
13 | PaBHOCUIbHbIE YpaBHEHUS. PaLmoHanbHble ypaBHEHUS. 4
14 | CTeneHb C oTpMUaTeNbHBIM LiefbiM nokasaTenem u e€ CBOMCTBA. 6
15 | dyHKUMA y= K/X 1 eé€ rpaduk. 4
16 | KoHTponbHaa pabota no Teme: «CTeneHb C uUenbiM oTpulaTenbHbIM 1
nokasarenemy.
17 | KeagpaTHble KOpHU. [lencTBUTESNbHbIE YUCNa. 4
DYHKUMS Y=X° 1 €8 rpacuk.
18 | KsagpaTHble KOpHU. ApUMETUYECKUIN KBaOPATHbIN KOPEHb. 8
19 | CamocToaTenbHasa pabota no Teme: «ApudMeTUYECKUn KBagpaTHbIN 1
KOpPEHb.
20 | MHOXeCTBO 1 ero anemeHTsbl. [oaMHOXeCTBO. 3
21 | Onepauum Hag MHOXecTBaMn. YncnoBble MHOXECTBA. 3
22 | CBonctBa apnpmMeTn4eckoro KBagpaTHOro KOpHS. 12
23 | CamoctoaTenbHas pabota no Teme: «[llpeobpasoBaHue BbIpaXeHUN, 1
cogepxalumx KBagpaTHbIN KOPEHbY.
24 | ToxgecTBeHHble Npeobpa3oBaHUsA BbIpaKEHU, CoaepXKalumnx KBagpaTHble 12
KOPHW.
25 | OyHKUMSA y="X 1 eé rpadmk. 5
26 | KoHTponbHas pabota no teme: «KBagpaTHble KOPHWUY. 1
27 | KBagpaTHble ypaBHEHUS. 8
KBagpaTtHble ypaBHeHUA. PelleHne HenomnHbIxX KBagpaTHbIX YPaBHEHUN.
28 | CamocTosiTensHas pabota no teme: «KBagpatHble ypaBHEHUS ». 1
29 | dopmyna KOpHeWn KBagpaTHOro ypaBHEHUS. 8
30 | Teopema BuerTa. 4
31 | KBagpaTHbIN TPEXYNEH. 6




32 | PeweHne ypaBHEHU, CBOOALLMXCS K KBagpaTHbIM. 4
33 | KoHTponbHass pabota no Tteme «KBagpaTHbii TpEXYNeH. YpaBHEHMS, 1
CBOASLLNECS K KBaOpPaTHbIMY.
34 | PaunoHanbHble ypaBHEHUW Kak mMaTemaTudeckue mopenn peanbHbIX 4
cUTyauumn.
35 | lNMpomexyTodHas atTectaums no teme: «lpeobpasoBaHne paumMoOHanbHbIX 1
BblpaxxeHn. KBagpaTHble ypaBHEHNSA.
36 | MoBTOpeHue. [NpeobpasoBaHme paunoHanbHbIX BbipaxkeHUn. KBagpaTtHble 3
KOPHW.
9 knacc
Ne TemaTnyeckun pasgen, Tema Kon-Bo
n/n Yyacos
NMoBTOpEHME.
1 | lNpeobpa3oBaHne paunoHanbHbIX BblpaXeHnin. KBagpaTHble ypaBHEHUS. 10
KBagpaTtHble KOpHMW.
2 | Bxogawmm koHTponb no teme: «PaunoHanbHble BblpaxeHus. KBagpaTHble 1
YpaBHEHUSA .
HepaBeHcTBa.
3 | YncnoBble HepaBeHCTBA. 1
4 | OCHOBHble CBONCTBA YNCIOBbLIX HEPABEHCTB. 2
5 | CnoxeHne n yMHOXEHNe YNCNOBbIX HEPABEHCTB. 4
6 | OueHMBaHWe 3HaYEeHUS BbIPAXKEHWS. 2
7 | HepaBeHcTBa C 0gHON NepeMeHHOMN. 1
8 | PelueHne HepaBeHCTB C OQHON NePeMEHHOMN. 3
9 | YncnoBble NPOMEXYTKMU. 3
10 | Cuctemsbl NIMHENHbBIX HEPABEHCTB C O4HOW NepeMeHHOMN. 3
11 | Cuctembl paumoHanbHbIX HEPaBEHCTB C MOAYNSIMU. 3
12 | ppaumoHanbHble HepaBEeHCTBA. 2
13 | PaccyxgeHusi OT NPOTUBHOIO. 1
14 | MeToa ncnosib30BaHNA 04EBUAHBIX HEPABEHCTB. 1
15 | MeToa npumMeHeHWst paHee JoKa3aHHOro HepaBeHCTBaA. 1
16 | MeToa reomeTprnyecKon MHTepnpeTaumn. 1
17 | KoHTponbHasa paboTa no teme: «PelleHne HepaBeHCTB N CUCTEM 1
HepaBeHCTB C OQHON NePeMEHHON .
KBagpatnyHasa dpyHKums.
18 | lNoBTOpeHue n pacwmpeHne ceegeHnn o pyHkummn. CBoncTea yHKUNN. 3
19 | lNocTtpoenune rpaduka pyHKumm y = Kf(x). 3
20 | NMocTpoeHune rpadukoB pyHKUMn y = f(x) + by = f(x + a). 4
21 | KBagpaTuyHasa yHKuUmMs, eé rpadmk n CBOMCTBa. 4
22 | PelweHve KBagpaTHbIX HEPABEHCTB. 5
23 | PeweHne paunoHanbHbIX HEPaBEHCTB. 5
24 | Metog vHTEpBanos. 4
25 | CucTtembl ypaBHEHWUIN C ABYMSI NEPEMEHHBLIMU. 4
26 | PelweHne 3agay c NOMOLLBIO CUCTEM YPaBHEHUN BTOPOW CTEMNEHN. 4
27 | Kak noctpontb rpadovk oyHKLMN, eCNn N3BECTEH rpauk PyHKLNN. 3
28 | KoHTponbHas pabota no teme: «KBagpatudHas yHKUNA 1 ee rpadomky. 1
AneMeHTbI NPUKNagHON MaTeMaTUKW.
29 | MaTematnyeckoe MogenmpoBaHue. 2
30 | lNpoueHTHbIe pacyeThl. 3
31 | A6contoTHas n OTHOCUTESIbHAA NOrPELUHOCTMW. 3
32 | MpnbnmkEHHbIE BbIYNCIEHUS. 1




33 | OcHOBHbIE NpaBuia KOMOUHATOPUKM. 3
34 | YactoTa 1 BepOSATHOCTb Cry4anHOro cobbiTus. 4
35 | Knaccuyeckoe onpegeneHmne BepOATHOCTH. 1
36 | HavanbHble cBeeHNSA O CTaTUCTUKE. 1
37 | KoHTponbHasa paboTta no tTeme «3OnemMeHTbl NPUKNagHoN MaTteMaTUKny . 1
YncnoBble nocnegoBaTenibHOCTH.
38 | Yncnosble nocrnenoBaTenbHOCTM. 4
39 | ApupmeTtndeckas nporpeccus. 4
40 | Cymma n nepBbIX YS1IEHOB apuMeTUHECKON NPOrpeccum. 6
41 | [eomeTpuyeckas nporpeccusi. 4
42 | Cymma n nepBbIX YS1IEHOB reOMeTPUYECKON NPorpeccum. 6
43 | Cymma 6eCKOHEYHOM reOMETPUYECKOM NPOrpeccumn, y KOTopor Moaysb 6
3HaMmeHaTens MeHbLue 1.
44 | KoHTponbHaga paboTta no teme: «4mMcnosble NocneaoBaTenbHOCTMY. 1
NoBTOpPEHMe U cuctemaTmsaumus y4ebHoro matepumana.
45 | Anrebpanyeckne BblpaXeHus. 8
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Tpe6GoBaHUsA K yPOBHIO NOArOTOBKU BbIMYCKHUKOB
B pe3ynbmame u3y4eHusi Kypca yYyaujuecsi OO/HKHbI:
3HaTb/NOHUMATDb:
- CYLLLEeCTBO NOHATUA MaTemMaTUYeCcKoro AokasaTesibCTBa; NpUMepbl JoKa3aTenbCTB;
- CYLLLECTBO NOHATUSA anroputma; NpuMepbl anropuTMOB;
- KaK Ucnonb3ytTcs matemaTndeckne oopmyrbl, ypaBHEHUS U HEPABEHCTBA; NpUMeEpPbl UX
NPUMEHEHNA OIS PELLEHMS MaTEMATUYECKUX N NPaKTUYECKUX 3aaau;
- Kak MaTtemMatuyecksm onpegeneHHble YHKUMM  MOryT ONUCbIBaTb pearibHble
3aBMCUMOCTW; NPUBOANTL NPUMEPbLI TAKOro ONMCaHus;
- Kak noTpebHOCTM npakTUKM nNpuBENM MaTeMaTUyecKyld HaykKy K HeobxoammocTu
pacLUMpPEHNS NOHATUS Yncna;
- BEPOSATHOCTHbIA XapakTep MHOrMX 3aKOHOMEPHOCTEN OKpYXalolero mupa; npumepsbl
CTaTUCTUYECKMX 3aKOHOMEPHOCTEN N BbIBOJOB;
- Kaknm obpasom reomMeTpusi BO3HMKMNA U3 MpakTUYECKMX 3agdadv 3emMnemepusi; npumMmepsbl
reoMeTpUYECKNX OOBEKTOB U YTBEPXKAEHMI O HUX, BaXKHbIX OS5 NPAKTUKW;
- CMbICN ugeanusaumm, MNO3BOMAOLWEN pellaTb 3adavvm peanbHOW OENCTBUTESNbHOCTU
MaTemaTU4YeCKUMN METOAAMM, NPUMEPLI OLUMOOK, BOZHUKAIOLMX NPU ngeanmsauuu.
yMeTb:
- COCTaBNATb OYKBEHHbIE BbIPaXXeHUA N POPMyIibl MO YCOBUAM 3a4ayv; OCYLLECTBIATL B
BbIpaXEHUAX W opmMynax 4YUCrnoBble MOACTAHOBKM W BbINOSHATL COOTBETCTBYHOLLME
BbIYNCMEHUS, OCYLLECTBNATb NOACTAHOBKY OLHOMO BbIpa)XXeHWs B ApYyroe; BblpaxaTb U3
dopmyn 0aHY NEPEMEHHYIO Yepes OCTalbHbIE;
- BbINOMHATL OCHOBHblE [OENCTBUS CO CTENEHAMW C UenbiMM  nokasatensamum, c
MHOroufieHaMmm n ¢ anrebpanyeckummn ApodsiMu; BbINOMNHATL Pa3foXeHUe MHOrOYSIEHOB
HA MHOXWTENW; BbINOMHATL TOXAECTBEHHbIE nNpeobpas3oBaHna  pauvoHarbHbIX
BbIpaXXEHWUW;
- NPUMEHATb CBOMUCTBA apuPMETUYECKNX KBAAPaATHbIX KOPHEN ONSA BbIYUCIIEHUS 3HAYEHUN
N NnpeobpasoBaHU YMCIOBbIX BblPaXXeHWI, CoaepXKallunx KBagpaTHble KOPHU;
- pewaTb JIMHEWHbIE, KBadpaTHble YpaBHEHNA N paLUMOHarnbHble YpaBHEHUS, CBOASALLMECS
K HAM, CUCTEMBbI BYX JIMHENHbIX YPaBHEHUI N HECMOXHbIE HENTMHENHbBIE CUCTEMBbI,
- pewaTb IMHENHbIE U KBaApaTHble HEPaABEHCTBA C O4HOWN NEPEMEHHON U UX CUCTEMBI;




- pelwaTb TEKCTOBbIE 3afayun anredbpanvyecknm MeToaoM, MHTEPNPETUPOBATbL NOSYyYEHHbIN
pes3ynbTaT, NPOBOAUTL OTOOP peLleHnin NCXoast U3 OPMYNMPOBKM 3a4auu;

- n3obpaxxaTtb YMcna TouKaMn Ha KOoOpAMHATHOW NPAMOWN;

- onpenendaTb KOOpANHATLI TOYKM MIIOCKOCTU, CTPOUTL TOYKMU C 3aaHHbIMU KOOpAUHaTaMu;
n3obpaxaTb MHOXECTBO PeLUEHNIN JIMHENHOIO HEPABEHCTBA;

- pacnosHaBaTb apudMeTU4eckue W reomeTpuyeckme nporpeccuu; pewaTtb 3agadn C
npumMeHeHnem opmyrbl OBLLENO YneHa U CyMMbl HECKOSbKMX NEPBbIX YS1EHOB;

- HaxoauTb 3HaveHus YHKUUK, 3agaHHoW dopmyrnon, Tabnuuen, rpadukom, no ee
aprymMeHTy; HaxoAnTb 3HAYEHNE aprymeHTa no 3HayeHuto OyHKUUK, 3agaHHON rpadonukom
nnu Tabnuuen;

- onpefendtb CBOWCTBA (PYHKUMM MO ee rpaduky; TMpUMeHATb rpadudeckue
npeacTaBneHns Npu peLleHn ypaBHEHUN, CUCTEM, HEPABEHCTB;

- onNUcCbIBaTb CBONCTBA U3YyYEeHHbIX PYHKLMIA, CTPOUTL UX rpaduku;

MCnonb3oBaTb MNPUOBPETEHHbLIE 3HAHUA U YMEHUS B NpPaKTUYECKOW [OeATEenbHOCTU U
NoBCeAHEBHOM XU3HWU ON4:

- BbINOSIHEHMST pacyeToB No opmynam, cocTaBneHmss OpPMyr, BblpaXKatoLwmx
3aBMCUMOCTU MeXAy peanbHbIMU BenMYMHAMK; HaxXOXAEHUs HYXXHOM opmynbl B
CrpaBOYHbIX MaTepuanax;

- MOLENMPOBaHUSA MPaKTUYECKUX CUTyauun U UCCredoBaHUA MOCTPOEHHbIX Moaenen C
ncnonb3oBaHMEM annapaTa anrebpsbl;

- ONUcCaHNSa 3aBUCUMMOCTEN MexXay Uandeckumm BefIMYUHAMN COOTBETCTBYHOLLMMN
dopmynamm npu nccnegoBaHUM HECIOXHbBIX NPaKTUYECKNUX CUTYaLUN;

- UHTepnpeTaumm rpamKoB pearnbHbIX 3aBUCUMMOCTEN MeXy BENNYMHAMMU.



