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NMoAacHUTenbHaA 3anuUCKa.

Mporpamma coctas/ieHa B COOTBETCTBUM C TpeboBaHuAmn PeaepanbHOro
rocygapcreeHHoro obpasoBaTesibHOro CTaHAapTa BTOPOro NOKOJIEHUA OCHOBHOrO 0bLero
obpa3oBaHMA NO MaTeMaTUKe:

- ®epepanbHoro FocygapcteeHHoro ObpasoBatenbHoro CtaH4apTa OCHOBHOMO obuero
obpa3oBaHusa (Nprkas MunHucTepcTBa obpaszoBaHmMA U Haykm Poccuiickon degepaumm ot 17
Aekabpa 2014 roga Ne1897);

- aBTOPCKOW MpOrpammbl NpegmeTHON NnHun cuctembl YMK « Anropmutm ycnexa» no
anrebpe 7-9 knaccos A.l. Mep3nsk, B.b. MonoHckni, M.C. AKnp, B COOTBETCTBUM C
TpeboBaHMAMM K pe3y/ibTaTaM OCBOEHWA OCHOBHOW 06pa3oBaTeibHOM Nporpammbl MOY
«COLL Ne 64 nmenu 'epoa Cosetckoro Cotosa U.B.MaHdunosax».

- Hopm ®epepanbHoro 3akoHa «06 obpasoBaHum B Poccuinckont Pepepaunm» «273-d3 ot
29 pekabps 2012 roaa;

- CbOpHMKA HOPMATUBHbIX LOKYMEHTOB.

B AaHHbIX AOKYMEHTAX YYMTbIBAIOTCA OCHOBHbIE NAen U NonoKeHuaA Mporpammbl pa3BuTmA
1 GopMMpPOBaAHUA YHUBEPCA/bHbIX y4ebHbIX AeACTBUIM ANA OCHOBHOrO obuiero obpasoBaHuA.
Co3HaTeNIbHOE OB/lIAZeHME YHALMMUCA CUCTEMON anrebpanyeckmx 3HaHUM U YMEHNN
HeobxoaAMMO B NOBCEAHEBHOM KMU3HU ANA U3YHEHUA CMEXKHDBIX ANCUMMINH U NPOAO/IKEHUA
0bpa3oBaHuA.

O6uwan xapakTepuCTUKa yuebHOro npegmera.
1.HepaseHcmaa.

YncnoBble HeEpPaBEHCTBA M MX CBOMCTBA. [10 YNEeHHOE C/IOXKEHUE N YMHOXKEHME YNC/TOBbIX
HepaBeHCTB. J/INHeliHble HepaBeHCTBA C OAHOM NepPeMeHHOM U UX CUCTEMBI.
OCHOBHQA Ueslb — 03HAKOMMUTb YYaLLMXCA C NPUMEHEHWNE: HEPABEHCTB A/151 OLLEHKMU
3HAYEeHWI BbIPaXKeHW, BbIpaboTaTb YMeHMe peLlaTb IMHEHbIe HePaBEHCTBA C OA4HOM
nepemeHHOM n nx cuctemol. CBOMCTBA YNC/OBbIX HEPABEHCTB COCTABAALOT Ty 6a3y, Ha
KOTOPOM OCHOBAHO peLleHMe NMHENHbIX HEPABEHCTB C O4HOM NepemMeHHOoM. Teopembl 0 Mo
Y/IEHHOM C/IOKEHUU U YMHOXKEHUN HEPABEHCTB, HAX0A4UTb NPUMEHEHWNE MPU BbINOAHEHUN
NPOCTENLIMX YNPaXKHEHNI HA OLLEHKY BblpaXKeHM Mo meToay rpaHul. BBoasTca noHATUS
abCcoNtoTHOM NOrPeLHOCTN N TOYHOCTU NPUBAUIKEHNA, OTHOCUTEIbHOM MOrPELLHOCTY.
YMeHMs NpoBOANTb AeAYKTUBHbIE PACCYKAEHMA NONYYAOT Pa3BUTUE, KaK NpU
[lOKa3aTeNbCTBAX YKa3aHHbIX TEOPEM, TaK U NPU BbINONHEHUN YIPAXKHEHUI Ha
[lOKa3aTeNIbCTBa HEPaBEHCTB.
B cBA3M C pelieHnem NMHENHbIX HEPABEHCTB C OAHOM NepeMeHHO: AaeTCA NOHATUE O
YMCNOBbIX NPOMEXKYTKAX, BBOAATCA COOTBETCTBYHOLLME Ha3BaHMA N 0603HaYeHuUs.
PaccMOTpPEHUIO CUCTEM HEPABEHCTB OAHOM NepeMeHHOM NpeaLecTByeT 03HaKOMIEHNE
YYaLLMXCA C MOHATUAMM NepecevyeHns U 06begMHEHNA MHOMKECTB.
Mpw peleHnn HepaBEHCTB MCMONb3YHOTCA CBOMCTBA PAaBHOCU/IbHbIX HEPABEHCTB, KOTOpPbIE
Pa3bACHAIOTCA HA KOHKPETHbIX Npumepax. Ocoboe BHUMaHWe cneayeT yaenutb oTpaboTke
YMEHUSA peLlaT NpocTenlumne HepaBeHCTBa BMAa axb, axb, 0CTaHOBMBLUUCL CNeuyManbHO Ha
cnydyae, Korga a= 0.
B aTOM TeEme paccmaTpMBaETCA TaKKe pelleHne CUCTEM ABYX IMHENHbIX HEPABEHCTB C
O[HOW NepeMeHHOM1, B YaCTHOCTU TaKUX, KOTOPble 3anNncaHbl B BUAE ABONHbIX HEPABEHCTB.
HepaseHcmea c 00Holi nepemeHHoOU



Llenblie ypaBHeHUA. [lpobHble paunoHanbHble ypaBHeHMA. HepaBeHCTBa BTOPOI CTENEHMU C
OZHOM NnepemeHHo. MeToa NHTepPBANOB.
OcHOB8HAA Uesnb — CUCTEMATU3NPOBATb M 0606WMTb CBEAEHMA O PELUEHUMN LIeNbIX U
APO6HbIX PpaLMOHaNbHbIX YPAaBHEHUI C 0O4HOM NepemeHHoM, cGopMUPoBaTb YMEHUE
pellaTb HepaBeHcTBa BuAa ax> + bx + cOunmax? + bx+c0, roe a # 0.
B 3TOl Teme 3aBepLUaeTCcA U3yvyeHne paLMOHabHbIX YPaBHEHWUI C OAHOM NepeMeHHOoN. B
CBA3W C 3TUM NPOBOANTCA HEKOTOpPOe 0606LeHMe n yrnybneHne ceeaeHuii 06 ypaBHeHMAX.
BBOAATCA NOHATMA LENOro paunMoHabHOIO YPpaBHEHMSA U ero cTeneHun. Yyalwmecs 3HaKo-
MSATCA C peleHMem ypaBHEHUIM TpeTbel CTENEHM U YETBEPTOM CTENEHM C MOMOLLbHO
Pa3NOXKEHNSA HA MHOXUTENIN U BBEAEHUA BCMOMOraTeNbHOM NnepemeHHo. MeTtoa pelleHus
YpaBHEHMUN NyTeM BBeAEHMA BCNOMOraTe/IbHbIX MepeMeHHbIX byAeT LWMPOKO
MCNO/b30BaTbCA B Aa/ibHEMLWEM NPU peLleHUN TPUTOHOMETPUYECKUX, NOFaPUPMUYECKUX U
APYrnXx BUAOB YPaBHEHUN.
PacwupAatoTca cBeAeHMA 0 peleHnm ApobHbIX paLMOHanbHbIX YPaBHEHMN. Yyalumecs
3HAKOMATCA C HEKOTOPbIMM CNeuManbHbIMM NPUEMaMU PeLLEHNS TaKUX YPaBHEHUN.
dopMrpoBaHMe YyMeHUIA pellaTb HepaBeHcTBa Buaa ax’ + bx + + ¢ 0 unm ax? + bx + cO, roe a
# 0, ocyw,ecTB/AETCA C ONOPOM Ha CBeAeHMA 0 rpadmKe KBagpaTUYHOMN GyHKLUMK.YUaLmecs
3HAaKOMATCA C METOAOM MHTEPBAJIOB, C MOMOLLbIO KOTOPOroO PeLLaTCA HEC/IOXKHbIe
paLMOHaNbHble HEPABEHCTBA.

2.KBaapatuuHasa pyHKumA.
®yHKuMA. CBoNCcTBA GYHKUMIA. KBagpaTHbIM TpexuneH. PasnoxkeHne KBagpaTHOro
TpexuneHa Ha MHOKUTenn. DyHKumMA Yy = ax? + bx + ¢, ee cBoiicTBa 1 rpadumk. CTeneHHas
dYyHKUMA.
OCHOBHQA Uesnb — PacNPUTb CBEAEHMA O CBOMCTBAX PYHKLMN, O3HAKOMUTb YYaLLMXCA CO
CBOMCTBAMM U FrPadUKOM KBaAPATUYHOWN GYHKUMMK. |
B Hayane Tembl cMcTeMaTU3INpPYOTCA cBeAeHMA 0 GYHKLMAX. [TOBTOPAOTCA OCHOBHbIE
NOHATMA: PYHKLMA, aprymeHT, 061acTb onpegeneHna GyHKumMmM, rpaduk. [atotca NoHATMA O
BO3pacCTaHMM 1 yObIBaHMN PYHKLMN, NPOMEKYTKAX 3HAKONOCTOAHCTBA. TEM CamMbiM
co3pgaeTtcs 6a3a Ansa ycBOEHUA CBOMCTB KBAAPaTUYHOM U cTeENEeHHOM PYHKLUMI, a TaKKe anAa
AanbHenwero yrnybneHna GyHKUMOHANAbHbIX NPeACTaBAEHMN NP N3Y4EHUN Kypca
anrebpbl U HAYan aHaNu3a.
MoAroToBUTENIbHBIM LLArOM K U3y4EeHMIO CBOMCTB KBAZPaTUYHON PYHKLIMKN ABNAETCA TaKXKe
paccMOTpPeHME BOMPOCA O KBaAPATHOM TPEXUYNEeHe N ero KOPHAX, BblAe/IeHMM KBagpaTa
ABYY/IEHA M3 KBAAPATHOIO TPEXY/IEHA, PA3/IOXKEHUM KBAAPATHOIO TPEXYIEHA Ha
MHOXUTENN.
M3yueHune KBagpaTUYHON GYHKLMM HAUMHAETCA C PaCCMOTPEHNA GYHKLUMM Y = ax?, ee
CBOMCTB M ocobeHHOCTen rpadmKa, a TaKKe APYrMX YACcTHbIX BUAOB KBaAPATUYHOM QYHKLMUM
— PyHKUMn y = ax? + b, y = a (x - m)%. 3T cBeAEHMA UCNOb3YIOTCA NPU U3YYEHUMN CBOMCTB
KBagpaTU4HoM PpyHKLMKM obuiero Buaa. BarkHo, 4Tobbl yyawmecsa noHANN, YTO rpadmK
PYHKUMM Y = ax? + bx + ¢ MOXKeT 6bITb NoNyYeH 13 rpaduka GYHKLUMM Y = ax? C NOMOLLbIO
ABYX NapannenbHbix nepeHocos. Mpuembl NocTpoeHns rpadurka GyHKUMK y = ax? + bx + ¢
0oTpabaTbiBatOTCA Ha KOHKPETHbIX NpuMepax. Mpu aTom ocoboe BHMMaHWe cneayeT yaenuTb
GOpPMMPOBAHMIO Y YYALLMXCA YMEHWSA YKa3blBaTb KOOPAMHATLI BEPLUMHbI Napabobl, ee ocb
CUMMETPUUN, HanpaBaeHUe BeTBeN Napabonbl.



Mpyn M3y4yeHUn 3TOMN TeMbl Ja/lbHeNLIEee Pa3BUTUE NOYHAET YMEHUE HAXOAMUTb MO rpaduKy
NPOMEKYTKM BO3PACTaHUA 1 YObIBaHUA GYHKLMM, @ TAKXKE NPOMENKYTKM, B KOTOPbIX
bYHKUMA coOXpaHAeT 3HaK.
Yyauwmeca 3HaKomMATCA CO CBOMCTBAMM CTENEHHON PYHKUMM Y = X" NPU YHETHOM U HEYETHOM
HaTypa/NbHOM MOKa3aTtene n. BBoanuTtca noHATME KOpHA N-i cteneHn. OHKM nosy4yatoT
NpeAcTaB/IeHNE O HAXOXKAEHMN 3HAYEHNI KOPHA C MOMOLLbIO KaNbKyATOPA, NpUYemM
BblpabOTKa COOTBETCTBYHOLLNX YMEHWNI He TpebyeTcs.
HepaeeHcmea ¢ 08ymsa nepemeHHbIMU
YpaBHeHUE C ABYMA NepeMeHHbIMMU U ero rpadpuk. CUCTeMbl YpaBHEHUIN BTOPOW CTEMEHM.
PelweHune 3a4a4 C NOMOLLbIO CUCTEM YPAaBHEHUI BTOPOW cTeneHn. HepaBeHCTBa C ABYMSA
nepemMeHHbIMU N NX CUCTEMDBI.
OcHo8HaA Uyenb — BblpaboTaTb yMEHMe peLlaTb NPOCTENLLNE CUCTEMDI, COAEPKALLME
YypaBHEHMe BTOPOM CTEMEHM C ABYMA NepeMeHHbIMU, U TEKCTOBbIE 334341 C MOMOLLbIO
COCTaB/IEHWUA TaKNX CUCTEM.
B 4aHHOM Teme 3aBepLUAETCA U3yYeHMEe CUCTEM YPAaBHEHWM C ABYMA NePEMEHHbIMM.
OCHOBHOE BHMMaHWeE yaenaeTca CMCTeMam, B KOTOPbIX O4HO M3 YPaBHEHMN NepPBOM
CTeNeHn, a Apyroe BTOPOMN.
MN3BeCTHbIN yyalmmes cnocob NoACTaHOBKM HAaXoAMUT 34eCb Ad/ibHelLwee NPUMEHEHNE U
NO3BOJIAET CBOAMUTD PELUEHNE TAKUX CUCTEM K pPeLLEeHMIO KBaAPATHOTO ypaBHEHMA.
O3HaKOM/IEHME yYaLLMXCA C NPMMEPAMMN CUCTEM YPaBHEHWUM C ABYMSA NEPEMEHHbIMU, B
KOTOpPbIX 06a ypaBHEHUA BTOPOM CTENEHWN, A,0/I}KHO OCYLLECTBAATLCA C AOCTAaTOMHOMN
OCTOPOKHOCTbIO U OrPAHNYMBATLCA NPOCTENLLNMMM MPUMEPAMM.
MpuBneYeHMEe U3BECTHbIX yYawmMmca rpadpmMKoB NO3BOAET NPUBECTM NPUMEPDI
rpadunyecKkoro peweHuna cuctem ypaBsHeHMn. C nomoulbto rpadpmyeckmx npeacTaBieHui
MOXHO Harns4HO NOKas3aTb YYaLMMCA, YTO CUCTEMbI ABYX YPABHEHUI C ABYMA
nepemMeHHbIMN: BTOPOWN CTEMEHN MOTYT UMETb OAHO, ABa, TPW, YETbIPE PELLEHNA NN HE
UMETb PELLEHUN.
Pa3paboTaHHbIN MaTeMaTMYECKMI annapaT NO3BO/IAET CYLLECTBEHHO PACLUMPUTDL Kaacc
COAEpPKATENbHbIX TEKCTOBbIX 33434, PeLlaeMblX C MOMOLLbIO CUCTEM YPaBHEHUN.
N3yyeHne TeMbl 3aBepLUAETCA BBEAEHMEM NOHATUN HEPABEHCTBA ABYMSA NEPEMEHHbBIMU U
CUCTEMbI HEPABEHCTB C ABYMSA NepemeHHbIMU. CBeaeHUA O rpaduKax ypaBHEHUMN C ABYMS
nepemMeHHbIMWN NCNOJIb3YIOTCA NPU UANKOCTPALMN MHOMKECTB PeLLlEHNI HEKOTOPbIX
NPOCTENLIMX HEPABEHCTB C ABYMA NEPEMEHHBIMU U UX CUCTEM.

3.9nemeHTbl NPUKNAJHON MAaTEMATUKMN.
MaTemaTtnyeckoe mogenmpoBaHue. MNMpoueHTHble pacyeTbl. MpUbanKEHHbIE BbIYMCAEHUS.
OcHoBHble npaBmaa KOMbMHATOPMKKM. OTHOCUTEIbHAA YAacTOTA M BEPOATHOCTb CAYYAMHOrO
cobbiTna. Knaccnyeckoe onpeaeneHne BeposaTHOCTU. HavanbHble cBeAEeHMA O CTAaTUCTUKE.
OCHOBHAA Ueslb — 03HAKOMMUTb YHALLMXCA C NOHATUAMM NEPECTAHOBKM, Pa3MeELLEHMA,
COYETAHMA U COOTBETCTBYHOLWMMU GOpMyaMmM ANS NoACYEeTa UX YNCNA; BBECTM MOHATUA
OTHOCUTE/IbHOM YaCcTOTbl U BEPOATHOCTU C/ly4alHOro cobbITms.
MN3yyeHne TeMbl HAYMHAETCA C peLleHna 3a4a4, B KOTOpbIX TpebyeTca cocTaBUTb Te UK
MHble KOMBMHALMKM 31EMEHTOB M NOACYNTATb MX YMCNO. PasbsacHAeTCA KOMBMHATOpHOE
NPaBWUI0 YMHOXEHMUSA, KOTOPOE MCNOJIb3YeTCA B AaNlbHenweM Npu BbiBoge dopmyn gna
noAcyeTa Yncna NnepecTaHoOBOK, Pa3sMeLLEHUI U codeTaHUI. [Tpu n3y4eHnn gaHHoOro
mMmaTepuana Heobxoanmo o0bpaTUTb BHUMAHME yYaLLMXCA HA Pa3InuMe NOHATUN



«pasMeLLeHME» U «coYeTaHne», ChOpMUPOBATb Y HUX YMEHME ONpeaenaTb, O KAKOM BUAE
KOMBMHaUUI MaeT peyb B 3aja4e.
B gaHHOM Teme yyalmecs 3HaKOMATCA C HaYaibHbIMW CBEAEHMAMM U3 TEOPUMN
BEpPOATHOCTEN. BBOAMTCA NOHATUE «C/Ily4aliHOE cObbITMEY, KOTHOCUTEIbHAA YacToTa»,
«BEPOATHOCTb C/IY4aMHOro cobbITUAY. PaccmaTpmUBaOTCA CTaTUCTUYECKUIN U KTAaCCUUYECKNIA
noAaxoApbl K onpeaeneHnto BEPOATHOCTM CAY4arMHOro cobbitmA. BaxkHO 06paTtnTb BHUMaAHME
YYaALLMXCA HA TO, YTO K/TACCMYECKOe onpeaesieHne BEPOATHOCTU MOXKHO MPUMEHATb TONbKO
K TaKUM MOZeNAM peasibHbIX COObITUIA, B KOTOPbIX BCE MCXOAbI ABAAIOTCA
PaBHOBO3MOHbIMW.

4.MvucnoBble Nocneao0BaTe/IbHOCTM.
Yncnosble nocnenoBaTeibHOCTU. ApudmeTUYecKas U reomeTpmyecKkan NpPorpeccuu.
dopmynbl N-rovsieHa U CyMMbl NEPBbIX N Y1IEHOB Nporpeccun. beckoHevyHo ybbiBatoLLas
reomeTpuyeckas nporpeccus.
OcHOBHaA Uenb — paTb NOHATMA 06 apudPMeTUUECKOM M TEOMETPUUYECKOM NPOrPeccusx Kak
YMCNOBbIX NOC/Ie40BATENBLHOCTAX 0COHOro BMAa.
Mpu M3y4yeHUn TeMbl BBOAUTCA NOHATUE NOC/EA0BATENbHOCTU, PA3bACHAETCA CMbIC/
TEPMUHA «N-1 YNEeH Noc/ieA0BaTeIbHOCTUY, BbipabaTbiBaeTCA YyMEHNE NCNO/b30BaTb
MHOEKCHoe 0603HauYeHme. ITN CBeAEHMA HOCAT BCMNOMOTaTe/IbHbI XapaKTep U
NCMONb3YIOTCA ANA N3YHEHUA apUPMETUUYECKOM N TEOMETPUYECKOWN NPOrPECCUA.
PaboTta c opmynamm n-ro 4neHa U Cymmbl NEPBbLIX Fa YAEHOB NPOrpPeccuit, NOMMMO CBOETO
OCHOBHOTIO Ha3Ha4YeHWUA, N03BONAET HEOAHOKPATHO BO3BPALLATHLCA K BbIYUC/IEHUAM,
TOXAECTBEHHbIM NPeobpa3oBaHUAM, peLLUEHNIO YPAaBHEHWIA, HEPABEHCTB,
cucTem.PaccmaTpmBalOTCA XapaKTePUCTUYECKME CBOMCTBA apnUOMETUUYECKON U
reoMeTpmUYecKom NPorpeccmn, 4To NO3BOAAET PACLLIMPUTL KPYT NpegsaraemMblx 3a4au.

Henu:

MpaKTMYecKan 3HaUMMOCTb LLUKOJIbHOTO Kypca anrebpbl obycnosieHa TeM, YTO e€ 06BEKTOM
ABNAIOTCA KONNMYECTBEHHbIE OTHOLIEHMA AENCTBUTEIbHOIO MMpa. MaTtemaTuyecKkas
noAroToBKa HeobxoamMma A1A MOHUMAHMA NPUHLMNOB YCTPOCTBA U MCNOJIb30BAHMSA
COBPEMEHHOWN TEXHUKN, BOCNPUATUA HAYYHbIX U TEXHUYECKUX MOHATUM U naen. MatemaTtumka
ABNAETCA A3bIKOM HAYKM U TEXHUKMK. C €€ MOMOLLLbIO MOAEIMPYHOTCA U M3Yy4aLOTCA ABNEHUA U
NPOLLEeCCbI, NPOUCXoZALLMNE B NPUPOLE.
Anrebpa aBnaeTca 0 A4HUM M3 ONOPHbIX NPEAMETOB OCHOBHOM LUKO/Ibl: OHa obecneymnBaeT
n3y4yeHune Apyrux AMCcunniavH. B nepsyto ouepeab 3TO OTHOCUTCA K NpeaMeTam eCTeCTBEHHO —
HAY4YHOrO LMKANQ, B YAaCTHOCTM K dn3nKe, MHPopmaTMKe. Pa3BuTHE NOrMYECKOTrO MbllUNEHMUA
yyawmxca npu obyyeHum anrebpe cnocobcTByeT YCBOEHUIO NPeAMETOB N'yMaHUTAapPHOrO
UMKNa. MNpakTnyeckme yMmeHUA 1 HaBblKK anrebpanyeckoro xapakrepa Heobxogmmbl gns
TPYA0BOWN N NPOPECCMOHANBHOM NOATOTOBKM LLUKOJIbHUKOB.
Pa3BuTme y yqalmnxca NpaBmIbHbIX NPeACTaBEHNN O CYLLHOCTU U NPOUCXOXKAEHUM
anrebpanyeckmx abcTpakumin, COOTHOLLEHUM PEAIbHOIO U MAEANbHOMO, XapaKTepe
OTpaXKeHMA MaTEMATUYECKOM HAyKOWN ABIEHMI N MPOLLECCOB PeaNbHOIo MMpa, MecTe anrebpbl
B CUCTEME HaYK M PO/IM MAaTEMATUYECKOTO MOAENNPOBAHMA B HAYYHOM NO3HAHMN U B
npaKThKe cnocobcTeyeT GOPMUPOBAHUIO HAYYHOTO MMPOBO33PEHMA YHALLMXCA U Ka4yecTB
MbILWAEHMA, HEOBXOAMMbIX 418 aAanTauMm B COBpeMeHHOM MHGOPMALMOHHOM obuiecTse.
Tpebya oT yyalmnxcs YMCTBEHHbIX U BONEBbIX YCUAUINA, KOHLEHTPALMN BHUMAHMA, aKTUBHOCTMU
pa3BUTOro BoobpaxkeHusa, anrebpa pa3BMBaeT HPABCTBEHHbIE YEPTbl IMYHOCTHU



(HacToMUMBOCTb, LEENEeYCTPEMNEHHOCTb, TBOPYECKYIO aKTUBHOCTb, CAMOCTOATE/IbHOCTb, OT-
BETCTBEHHOCTb, TPYA0N06MNeE, ANCUUNANHY U KPUTUYHOCTb MbILLSIEHMA) U YMEHUE
apryMeHTMPOBaHO OTCTanBaTb CBOW B3rnsAAbl M yoexaeHus, a TakKe CnocobHOCTb
NPUHUMaATb CAMOCTOATE/IbHbIE PeLLEeHUS.

N3yueHune anrebpbl, GyHKLUMIA, BEPOATHOCTU M CTAaTUCTUKM CYLLLECTBEHHO paclumnpseT
KPYrosop y4Yalimxca, 3HaKOMSA UX C MHAYKUMEN U AeayKumeln, 0606ueHnem u
KOHKpeTU3aumein, aHaM30M U CUHTE30M, KnaccuduKkaumen n cuctematmsaumen,
abcTparvpoBaHnem, aHanornen. AKTMBHOE MCNONb30BaHMeE 33434 Ha BCex 3Tanax yyebHoro
npouecca pa3BMBaeT TBOPYECKME CNOCOOHOCTU LUKONbHUKOB.

N3yueHune anrebpbl no3sonAaeT popMmnpoBaTb YMEHUA U HAaBbIKM YMCTBEHHOTO Tpyaa —
niiaHMpoOBaHWe cBOel paboTbl, NOMCK PaLMOHaNbHbIX NyTel eé BbINONHEHUS, KPUTUYECKan
OLEeHKa pe3ynbTaToB. B npouecce nsyyeHuna anrebpbl WKONbHUKM AOKHbI HAYYUTbCS
M3naraTb CBOM MbIC/IM ICHO M UCYEPNbIBAOLLE, TAKOHUYHO U EMKO, NPUOBPECTM HaBbIKM
YETKOro, aKKYPaTHOro M rpaMOTHOTO BbINOJIHEHUS MaTEMATUYECKUX 3aNMUCeN.

BakHellwel 3aaa4elt WKObHOro Kypca anrebpbl ABNAETCA pa3BUTUE 1IOTMUYECKOTO
MbiWwNeHMA ydawmxca. Cammn 06bEKTbI MaTEMATUYECKUX YMO3AK/IOYEHUIM U NPUHATLIE B
anrebpe npaBmnaa MX KOHCTPYMPOBAHMUA CNOCOOCTBYHOT GOPMUPOBAHUIO YMEHWNIA 0OOCHOBDI-
BATb M [40Ka3blBATb CyXKAEHMA, MPUBOANTb YETKME ONpeseneHuns, Ppa3BUBatOT IOFMYECKYHO
WMHTYMLNIO, KPATKO M HAra4HO PacKpbIiBalOT MEXaHU3M IOTMYECKUX MOCTPOEHWNM U yyaT UX
npumeHeHuto. Tem cambiM anrebpa 3aHMMaeT 04HO M3 BeAyLMX MecT B GOpMUPOBaAHUM
Hay4YHO-TEOPETUYECKOTrO MbILINEHUSA LKOJIbHWUKOB. PacKpblBasa BHYTPEHHIOK rapMOHMUIO
MaTeMaTUKn, GopmMMpya MOHUMAHME KPacoTbl U U3ALLECTBA MaTeMATUYECKMX
paccyXaeHun, anrebpa BHOCUT 3HAUYMTENbHbIV BKNAA B 3CTETUYECKOE BOCNMUTaHNE
yyaLmxcs.

OnucaHue mecTa yuebHoro npegmerta «Anrebpa» B yuebHOM nnaHe:
MpepgmeT «Anrebpa» oTHOCUTCA K NpeamMeTHOM o0bnacTn MaTemaTtumka. [lna 06A3aTenbHOro
n3yyeHus yyebHoro npeameTta « Matematmka» B 9 Knacce oTBoAMTCA 3 Yaca B HeAento, B
2023-2024 yyebHOM roay npeaycmatpuBaeTcs 34 yyebHble Heagenn, 4To COOTBETCTBYET
obwemy Konmnyectsy 102 yaca 3a rog,

JInuHOCTHbIE, MeTanpeaMeETHbIE U NpeaMeTHbIe pe3y/bTaTbl 0CBOEHUA y4ebHoro
npegmeta «Anrebpa»

B3anmocBA3b pe3ynbTaToB 0CBOEHMA NpegmeTa «MaTtemaTnKa» MOXKHO CUCTEMHO
npeacTaBuTb B BUAE cxembl. [Tpn sTom 0603HauveHume JIP yKa3bIBaeT, YTO NPOABUKEHME
yYaLLMXca K HOBbIM 06pa3oBaTebHbIM pe3ybTaTamM NPOUCXOAUT B COOTBETCTBUM C
JIMHUAMWU Pa3BUTUA CpeacTBamMum Npeamerta.

JINUHOCTHbIMM pe3ynbTaTaMm N3ydeHua NnpeameTta «Anrebpa» » B Buae ydyebHoro Kypca 9
K/1aCC ABNAIOTCA cneytouime KavyecTsa:

HE3aBMCUMOCTb M KPUTUYHOCTb MbILLIEHNS; BONA N HACTOMYMBOCTb B AOCTUMKEHUN LENN;
chOpPMMPOBAHHOCTb OTBETCTBEHHOIO OTHOLLEHMA K YYEHUID, TOTOBHOCTb M CNOCOBHOCTH
0by4atoLWMXCA K CaMOpPa3BUTMIO U CaMO0bpa30BaHMIO HA OCHOBE MOTUBALMN K 0OYYEHUIO U
No3HaHWIo, BblbOpyY AanbHenwero obpa3oBaHnA Ha 6a3e OPUEHTUPOBKN B M1pe Npodeccuis
n NpodeccMoHaNbHbIX NPeanoYTEHUN, OCO3HAHHOMY MOCTPOEHUIO NHANUBUAYA/IbHOMN
obpa3oBaTeIbHON TPAEKTOPUM C YYETOM YCTONUMBbLIX MO3HABATE/IbHbIX UHTEPECOB;



chOpPMMPOBAHHOCTb LLE/IOCTHOFO MMUPOBO33PEHMSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAaYKN K 0OLLLECTBEHHOM NPAKTUKN; CPOPMMPOBAHHOCTD
KOMMYHMKATUBHOM KOMNETEHTHOCTU B OBLLLEHUN N COTPYAHUYECTBE CO CBEPCTHMKAMMU,
CTApPLWMMMN N MIALLWKMMK, B 06pa3oBaTeNnbHOM, 06LLeCTBEHHO NONE3HOM, yYebHo-
nccnenoBaTeNlbCKOM, TBOPYECKON U APYrNX BUAAX AeATE/IbHOCTU; YMEHMUE AICHO, TOYHO,
rPamMOTHO M31araTb CBOW MbIC/IM B YCTHOM M MUCbMEHHOW peyn, NOHMMaTb CMbICA
NOCTaB/IEHHOM 3a4a4M, BbICTPaMBaATb apryMeHTaumto, NpMBoaAUTb NPUMeEpbI U
KOHTpNpUMepbl;

npeAcTaB/ieHMe 0 MaTEMATUYECKOM HayKe Kak chepe YyesioBeyeckom aeatenbHoCTn, ob
3Tanax eé pa3BMTUA, O €€ 3HAYMMOCTU A5 PA3BUTUA LMBUAN3ALMN; KPUTUYHOCTb
MbILWNEHMUA, YMEHNE pacno3HaBaTb /IOMMYECKN HEKOPPEKTHbIE BbICKa3blBaHMA, OT/INYATD
rmnoTtesy oT paKTa; KPeaTUBHOCTb MblILIEHUA, MHULUMATUBA, HAXO4YMBOCTb, aKTUBHOCTb MpPMU
peleHnn anrebpanyecknx 3aga4v; yMeHne KOHTPOIMPOBATb MPOLLECC M pe3ynbTaT yuebHoM
MaTeMaTUYECKOM AeATENbHOCTU; CNOCOHOHOCTb K IMOLIMOHA/IbHOMY BOCNPUATUIO
MaTeMaTUYECKNUX OOBEKTOB, 33434, PELLUEHMN, PACCYyKAEHUNA.

Cpedcmeom 0oCmuMceHUA 3mux pe3yabmamos A68419emca:

cUCTeMa 3a4aHui y4ebHUKOB; NpeacTaBNeHHan B y4ebHUKax B ABHOM BUAE OpraHM3aums
mMmaTepuana no NPUHLUNY MMHMMAKCA; MCNOb30BaHNE COBOKYMNHOCTM TEXHOJIOTUN,
OPUEHTUPOBAHHbIX Ha PA3BUTUE CAMOCTOATEIbHOCTU U KPUTUYHOCTU MbILLNEHUSA:
TEXHONOrMa NPobemMHOro Ananora, TEXHONOMMA NPOAYKTUBHOIO YTEHUSA, TEXHOIOTUS
OoLEeHMBaHMA.

MeTtanpeameTHbIMM pe3ynbTaTaMM U3ydyeHUA Kypca «MaTtemaTrKa» aBnaeTcs
dbopmnpoBaHmne yHUBepCcanbHbIX y4ebHbix genctemm (YY/):

PecynamuegHbie YY/:

CaMOCTOATENbHO 06Hapy»#cusames n GOPMyNUPOBaATb y4ebHY Npobaemy B K1aCCHOM U
NHANBUAYANIbHOM Yy4ebHOMN AeATeNbHOCTY;

8b108U2aMb BEPCUM peLleHns Npobiembl, 0CO3HABATb KOHEYHbIN pe3ybTaT, BbiIbupaTtb
CpeancTBa AOCTMNKEHUA LN U3 NPEeANOKEHHbIX UM UX UCKATb CAMOCTOATE/IbHO;
cocmassisme (MHAMBUAYANBHO UM B FpyNne) NnaH peweHua npodbaembl (BbINONHEHUS
NpoeKTa);

paboTas no npeanorKeHHOMY UAM CAMOCTOATE/IbHO COCTaBNEHHOMY NJ1aHy, UCMoaA6308aMb
HapA4Y C OCHOBHbIMM M AOMNONHUTE/IbHbIE CPeACTBA (CNpaBOYHAA ANTepaTypa, CNOXKHbIE
npubopbl, KOMNbIOTEP);

NAQHUPOBAMb CBOK MHAMBUAYANbHYIO 06Pa30BaTE/IbHYIO TPAEKTOPWUIO;

pabomame No CaMOCTOATE/IbHO COCTAB/IEHHOMY NaHY, CBEPAACh C HUM U C LLeNbIO
AeATeNbHOCTU, UCNPABAAA OWNOKM, UCMOb3yA CaMOCTOATEIbHO NoA06pPaHHbIe cpeacTBa (B
TOM umncne un NHTepHer);

cBO6OAHO 10/16308aMbCA BbIPABOTAHHBIMU KPUTEPUAMM OLLEHKN M CAMOOLLEHKM, NCXOAA U3
LEeNN U UMEIOLLMXCA KPUTEPUEB, Pa3inyan pe3yabTaT U Cnocobbl 4eNCTBUN;

B XOA4€ NpeAcTaB/IeHNA NPOeKTa 0a8aMb OUEHKY €ro pesybTaTam;

CaMOCTOATE/IbHO 0CO3HAB8AMb NPUYMHbBI CBOETO yCMNexa UAM Heycrnexa U Haxo4uTb Cnocobbl
BbIXOAa M3 CUTyaLlMM Heycnexa;

ymMemb oUeHUMs CTeneHb YCNeLwHoCTU CBoen MHANBUAYaNbHOM 06pa3oBaTeibHOM
AEeATEeNbHOCTY;




[aBaTb OLLEHKY CBOMM JINYHbIM Ka4yeCcTBaM M YepTam XapaKTepa («KaKoB A»), onpenensatb
HanpaBAEHUA CBOEro Pa3BUTUA («KAKMM 5l XOUY CTATb», KYTO MHe A5 3TOro HaA40 CAEeNaTb)
Cpedcmeom chopmuposaHuUsa pe2ynamusHsix YY/ cayxam mexHon02us cucmemHo-
desamenbHOCMHO20 N100x00a Ha amarie Uu3y4YeHuUs H08020 Mamepuasaa U mexHono02us
oueHusaHus obpazosamersbHbix docmuxceHuli (y4ebHbIx ycriexos).

[lo3HasamesbHble YY/:

— QHA/U3UPOBAMb, CPABHUBAMS, KAaccuguyuposams u 060bw,ame GaKTbl N ABNEHUSA;

— oCyuw,ecmesiaimes CPaBHEHME, CEPUaLLUIO U KnacCUPUKALMIO, CAMOCTOATENbHO BblOUpasn
OCHOBAHWA U KPUTEPUN ONA YKA3aHHbIX IOTUYECKMX ONepaumn; CTPOUTb KnaccudumKaumio
NyTEM AUXOTOMUYECKOro AefieHns (Ha OCHOBe OTPULAHUA);

— Cmpoumb norn4yeckn 060CHOBaAHHOE PacCyXAeHUe, BKAKOUAKOLWEee yCTaHOBAEHME
NPUYMHHO-CNEeACTBEHHbIX CBA3EN;

— €03008amb MaTeMaTUYEeCKNUe MOAENN;

— COCTaBNATb T€3MCbl, Pa3/INYHble BUAbI NAAHOB (MPOCTbIX, CN0XKHbIX U T.M.).
MpeobpazoBbiBaTb MHPOPMALMIO U3 OAHOIO BUAA B ApYyroi (Tabanuy B TEKCT, Anarpammy u
np.);

— 8bIYUMbIBAMb BCE YPOBHMN TEKCTOBOM MHPOPMALUM.

— ymemeo onpeoesiims BO3MOXHblE MUCTOYHUKM HEODXOAMMbIX CBEAEHWUIA, MPOU3BOAUTD
NoucK MHPopMaLMKM, aHANN3NPOBATb U OLEHMBATb €€ AOCTOBEPHOCTb.

— NOHMMaA NO3ULMIO APYrOro YeNOBEKA, PA3/U4YAMb B €ro peyn: MHeHUe (TOUKY 3peHuns),
[OKa3aTeNbCTBO (aprymeHTbl), GaKTbl; TMNOTE3bl, aKCMOMbI, TEOPUK. A 3TOro
CaMOCTOATE/IbHO MCMNO/1b30BATb PA3/INYHbIE BUAbI YTEHUA (M3y4YatoLLee, MPOCMOTPOBOE,
03HAKOMMUTENbHOE, MOMCKOBOE), MPUEMBbI CNYLLAHUA.

— cCaMoMy €030a8amMb UCTOYHMKM MHGOPMALMN Pa3HOTo TUNa U ANA Pa3HbIX ayaUTOPUN,
cobntoaatb MHPOPMALMOHHYIO TUTMEHY U NpaBuaa MHPopmaLuMoHHOM Be3onacHOCTH;

— yMemso UCnoab308aMb KOMMNbIOTEPHbIE U KOMMYHUKALMOHHbIE TEXHO/IOTUM KaK
MHCTPYMEHT ANA AOCTUXKEHMA CBOMX Liesiel. YMeTb BbiIbMpaTb afeKBaTHbIe 3a43a4e
MHCTPYMEHTA/IbHble NPOrpamMmHO-annapaTHble CpeacTBa U CEPBUCHI.

Cpedcmeom chopmuposaHuA No3HaBaTeNnbHbIX YY/[ cayxKaT yuebHbI maTepuan u npexae
BCEro NpoAyKTMBHbIE 334aHMA y4ebHMKaA, N03BONAIOWME NPOABMUIaTLCA NO BCEM LUECTU
JIMHWUAM Pa3BUTUS.

1-a JIP — Mcnonb3oBaHWe MaTEMATUUYECKUX 3HAHMUWN ONA PELUEHNA PA3NNYHbIX
MaTEMATUYECKUX 33434 U OLEHKM NOJIYYEHHbIX Pe3yNbTaToB.

2-a JIP — COBOKYNHOCTb YMEHMIN MO UCMOb30BAHMIO A40KA3aTe/IbHON MaTEMATUUYECKON
peun.

3-a JIP — CoBOKYNHOCTb YyMeHWI No paboTte ¢ MHGOpMaLMen, B TOM YUC/IE U C PA3/IMYHBIMM
MaTEMATUYECKMMM TEKCTaMMW.

4-a JIP — YMeHuna ncnonb3oBaTb MaTeMATUYECKME CPEACTBA ANA U3YYEHUA N ONUCAHUA
peasibHbIX MPOLECCOB U AIBNEHUA.

5-a JIP — He3aBMCMMOCTb U KPUTUYHOCTb MbILWNEHUA.

6-a JIP — Bona 1 HAaCTOMYMBOCTb B AIOCTUMKEHUN LIENN.

KommyHWKaTueHble YY/:

CaMOCTOATE/IbHO Op2aHU308bI8aMb y4ebHOE B3aumogeincTeme B rpynne (onpeaenartb
obuwue uenun, 4oroBapmBaTbCa APYr C APYrom 1 T.4.);

OTCTaMBas CBOK TOYKY 3PEHUA, MPUBOOUMb ap2yMeHmbl, NOATBEPXKAANA X GaKTaMMu;




B AMCKYCCUM YyMemb 8bI08UHYMb KOHTPAPTYMEHTbI;

YUYUTBLCA KPUMUYHO OMHOCUMbCA K CBOEMY MHEHMWIO, C OCTOMHCTBOM IPpU3HABAMb
OLWMBOYHOCTb CBOEI0 MHEHMA (€C/IN OHO TaKOBO) M KOPPEKTUPOBATL €ro;

NOHMMAA NO3UNLMIO APYrOro, pa3/u4ams B €ro peyn: MHeHue (TOYKy 3peHus),
[0Ka3aTeNbCTBO (aprymeHTbl), GaKTbl; TMNOTE3bl, aKCMOMbI, TEOPUU;

ymMemeb B3rNsSiHYTb Ha CUTYyaUMIO C UHOM NO3ULMN N 00208apPUBAMLCA C NHOABMMU UHbIX
NO3ULMNA.

Cpedcmeom hopmupoB8aHUS KOMMYHUKATUBHbIX YY/ cayKaT TexHonorua npobaemHoro
Avanora (nobyxaatowmim 1 NoABOAAWMN AMANOT) U OpraHn3auma paboTbl B Manbix
rpynnax, Take Mcnosib30BaHWe Ha YPOKax 3/1IeMEHTOB TEXHOIOMMM NPOAYKTUBHOIO YTEHMA.
NMpeameTtHble:

- YMeHMe paboTaTb C MaTeEMATUUYECKMM TEKCTOM (CTPYKTYPUPOBAHUE, U3BNEYEHUNE
Heobxoanmomn nHbopmaumm), TOYHO U TPAMOTHO BblParkaTb CBOM MbIC/IM B YCTHOM U
NMUCbMEHHOM peyn, NPUMEHAA MaTEMATUUYECKYIO TEPMUHOIOTNIO U CUMBOJIUNKY,
MCNONb30BaTb Pa3/IMYHbIE A3bIKM MaTEMATUKM (CIOBECHbIA, CUMBOIMYECKUIA,
rpaduyecknin), 060CHOBbLIBATbL CYXKAEHMA, MPOBOAUTL KNacCUdUKaLUMIO, A0KA3bIBATb
MaTeMaTUYECKUE YTBEPKAEHUSA;

- BnageHne 6a30BbIM NOHATUNHbIM annapaTom: MMeTb NPeACTaB/IEHNE O YMCAe, BageHne
CMMBO/IbHbIM f13bIKOM anrebpbl, 3HaHME 31eMeHTapPHbIX GYHKLUMOHANbHbIX 3aBUCUMOCTEN,
dbopmmnpoBaHmMe NpeacTaBNeHNN O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeasibHOM MUpPE U O
Pa3/IMYHbIX cNocobax nx nsyvyeHuns, 06 ocobeHHOCTAX BbIBOAOB M MPOrHO30B, HOCALLMX
BEPOATHOCTHbIM XapaKTep;

- YMeHWe BbINONHATb anrebpanyeckme npeobpa3oBaHUA PaLMOHANbHbIX BbIPAXKEHWUH,
NPUMEHATb UX ANS pelleHns y4ebHbIX MaTemMaTMYeCcKMX 3a4a4 U 3a4a4, BO3HUKAKOLWMX B
CMEKHbIX Y4ebHbIX NpegmeTax;

- YMEHMe NnoJib30BaTbCA MaTeMaTUYeckumm Gopmynamm U CAaMOCTOATEIbHO COCTaBAATb
dbopmMybl 3aBUCUMOCTEN MEXKAY BENNYMHAMM HAa OCHOBE 0606LLLEHNA YAaCTHBIX C/Ty4aeB U
3KCNEepPUMEHT];

- YMeHWe pelaTb IMHEHbIE U KBaApaTHble YPaBHEHWUA M HEPABEHCTBA, a TaKXKe
NPUBOAMMbBIE K HUM YPaBHEHUA, HEPABEHCTBA, CUCTEMbI; MPUMEHATb rpaduyeckme
npeacTaBAeHUA ANA peleHns U nccnenoBaHUA YpaBHEHUIN, HEPABEHCTB, CUCTEM;
NPUMEHATb NOJIy4EHHbIE YMEHUA ONA PeLleHNs 33434 U3 MaTEMATUKM, CMEMKHbIX
npegMmeToB, MPAKTUKK;

- OB/lafieHUE cUCTEMOM QYHKLUMOHANbHbBIX MOHATUM, GYHKLMOHANAbHbIM A3bIKOM U
CUMBOJINKOWN, YMEHME CTPOUTb rpaPpuKn GyHKLUMNA, ONUCbIBATb MX CBOMCTBA, MCNO/1Ib30BaTb
bYHKUMOHaNbHO-rpadmyeckme npeacTaBneHmA A ONUCaHNA U aHaIM3a MaTeMaTUYECKUX
33434 U peanbHbIX 3aBUCUMOCTEN;

- OBNageHne OCHOBHbIMKW CNoCcObamMm NpeaCcTaBNAEHUA U AaHAIN3a CTAaTUCTUYECKUX AaHHbIX;
YMEHME peLlaTb 3a4a4M Ha HAXOXAEHME YaCTOTbl M BEPOATHOCTU CAyYalHbIX COBbITUR;

- YMEHME NPUMEHATb N3yUYeHHbIE NOHATUA, Pe3YNbTaTbl U METOAbI NPU PELUEHUM 33434 U3
Pa3/IMYHbIX Pa3aenoB Kypca, B TOM YMCne 33434, He CBOAALMXCA K HenocpeaCcTBEHHOMY
NPUMEHEHMIO N3BECTHbIX aATOPUTMOB.



CopeprkaHue yuebHoro npegmera «Anrebpa»
MNoBTOopeHue Kypca 5-8 Knaccbi (6 yacos)
HepaseHcTBa.(20 4yacos)
Yncnosble HepPaBEHCTBA M UX CBOMCTBA. [OYNIEHHOE CNOXKEHUE U YMHOXKEHWNE YMNC/TOBbIX
HepaBeHCTB. J/INHelHble HepaBeHCTBA C OAHOM NepeMeHHOM U UX CUCTEMBI.
OCHOBHAA Ues1b — 03HAKOMMUTb YYaLLMXCA C NPUMEHEHMNE: HEPABEHCTB A/151 OLLEHKM
3Ha4YeHWUM BblparKeHMN, BbIpaboTaTb YyMEHME peLlaTb IMHENHbIE HEPABEHCTBA C OAHOM
nepemeHHoOm n nx cuctembl. CBOIMCTBA YNCNOBbIX HEPABEHCTB COCTaBAAIOT Ty 6a3y, Ha
KOTOPOW OCHOBAHO peLleHne IMHENHbIX HEPABEHCTB C O4HON NepemeHHo. Teopembl O
NOY/IEHHOM CNOXKEHUN N YMHOXKEHUN HEPABEHCTB HaX04UTb NPUMEHEHME Npun
BbINO/IHEHUWN NPOCTEMLLMX YNPAXKHEHWUIM HA OLLEHKY BbIpaXKeHMI MO MeToAy rpaHuL,.
BBoaAaTCcA NOHATMA abCONOTHOM NOFPELLHOCTM M TOYHOCTU NPUBINKEHNS, OTHOCUTE/IbHOMN
NOrpewHoCcTn. YMeHUA NpoBOANTb AeAYKTUBHbIE PAaCCY»KAEHUA NONYYatoT Pa3BUTUE KaK
npu A0Ka3aTe/IbCTBaX YKa3aHHbIX TEOPEM, TaK U NPU BbINOJHEHUM YNPAXKHEHWUM Ha
[lOKa3aTeIbCTBa HEPaBEHCTB.
B cBA3M C pelieHnem NMHENHbIX HEPABEHCTB C O4HOM NepeMeHHO: AaeTcA NOHATUE O
YMCNOBbIX NPOMEXKYTKAX, BBOAATCA COOTBETCTBYHOLLME Ha3BaHMA N 0603HaYeHus.
PaccMOTpeHMIO CUCTEM HEPABEHCTB OAHOM NepeMeHHOM NpeaLecTByeT 03HaKOMIeHNe
YYaLLMXCA C MOHATUAMMK NepeceveHnsa n 06 beaMHEHUA MHOXKECTB.
Mpw pelleHnn HepaBEHCTB MCNONb3YIOTCA CBOMCTBA PAaBHOCU/IbHbIX HEPABEHCTB, KOTOpble
Pa3bACHAIOTCA HA KOHKPETHbIX Npumepax. Ocoboe BHMMaHWe cneayeT yaenutb oTpaboTke
YMeHUA pellaTb NpocTellMe HepaBeHCTBa B1UAa ax >b, ax <b, octaHoBUBLUMCH cneunanbHO
Ha cnyyae, korgaa <0.
B 3TOM Teme paccmMaTpMBaETCA TaKKe peleHne CUCTeM ABYX IMHEMHbIX HEPABEHCTB C
OZHOM NepeMeHHOM, B YaCTHOCTU TaKUX, KOTOpPbIe 3anuncaHbl B BUAE ABONHbIX HEPABEHCTB.
KoHmponeHas paboma Ne 1
HepaBeHcTBa c 04HOMN NepemMmeHHOMN
Llenbie ypaBHeHUA. [lpobHble paumoHanbHble ypaBHeHWUA. HepaBeHCTBa BTOPOM CTEMNEHM C
oAHOW nepemeHHon. MeToa MHTepBanoB..
OCHOBHQA Uesnb — CUCTEMATU3NPOBATb M 0606LWUTL CBEAEHUA O PeLUEHUN LeNbIX U
APODBHbIX PaLMOHA/bHbIX YPaBHEHUIN C OAHOW NepemMeHHoM, cGOPMUPOBATb YMEHME
pellaTb HepaBeHcTBa BuAaa ax’ + bx + ¢ >0 uam ax? + bx + ¢ <0, rae a # 0.
B aTOl Teme 3aBepLUaeTCA U3y4yeHMe PaLMOHA/bHbIX YPAaBHEHWUI C O4HOM NepeMeHHOoN. B
CBA3M C 3TUM NPOBOAMTCA HEKOTOPOE 0b60bLeHne u yrnybneHne ceegeHnin 06 ypaBHeHMUAX.
BBOAATCA NOHATMA LENOro PaLNOHANIbHOIO YPaBHEHMSA M ero cTeneHun. Yyalmecs 3HaKo-
MATCA C pelleHnemM ypaBHEHUIN TPETbeM CTENEHM U YETBEPTOM CTEMEHN C MOMOLLbIO
Pa3NoXKeHNSA HA MHOXXUTEIN U BBEAEHUA BCMOMOraTeNbHOM nepemeHHo. MeTtog, pelueHus
YpaBHEHM NyTeM BBEAEHMA BCNOMOraTe/IbHbIX MepeMEHHbIX ByaeT LWNPOKO
MCNO/b30BaTbCA B Aa/ibHENLLEM NPU PELUEHUN TPUTOHOMETPUYECKUX, NOFaPUPMUUYECKUX U
APYrnx BUAOB YPaBHEHUN.
PacwmnpstoTca cBegeHns o peleHn ApobHbIX pauMOHaNbHbIX ypaBHEHU. Yyallmeca
3HAKOMATCA C HEKOTOPbIMM CNeLManbHbIMM MPUEMAMU PELLEHNS TaKUX YPAaBHEHUN.
dopmMMPOBaHME YMEHWIA pellaTb HepaBeHCTBa BMUaa ax? + bx + + ¢ > 0 uam ax? + bx + ¢<0,
roe a # 0, OCyWEeCTBAAETCA C ONOPON Ha cBeAEeHUA O rpaduKe KBaAPaTUUHOM QYHKUMUN.



Yyauwmeca 3HaKOMATCA C METO40M MHTEPBANOB, C MOMOLLbIO KOTOPOro peLuatoTcs
HEC/I0XKHble PaLMOHa/bHble HEPABEHCTBA
2.KBagpatuuHan ¢pyHkumA.(34 yaca)
®dyHKuMA. CBoNCTBA GYHKUMIA. KBagpaTHbIM TpexyuneH. PasnoxeHne KBagpaTHOro
TpexuneHa Ha MHOXuTenn. dyHKuma y = ax? + bx + ¢, ee csoictsa 1 rpadumk. CteneHHas
dYHKUMA.
OCHOBHAA Uyenb — PaACIMPUTb CBEAEHMA O CBOMCTBAX QYHKLMIA, 03HAKOMMUTb YHaLLMXCA CO
CBOMCTBAMM U TPAadMKOM KBAAPATUUYHOM QYHKLUM. I
B Hauyane Tembl cMcTeMaTU3NPYIOTCA cBeAeHMNA O GYHKLMAX. [TOBTOPAOTCA OCHOBHbIE
NOHATMA: GYHKLMA, aprymeHT, 06n1acTb onpegeneHna GyHKuumM, rpaduk. [atotca NnoHATMA O
BO3pPaCTaHMM N yObIBAaHUN PYHKLUMKU, MNPOMENKYTKAX 3HAKOMOCTOAHCTBA. Tem cambim
co3aaetcs 6a3sa oA ycBOEHMA CBOMCTB KBAAPATUYHOM M cTeNeHHON YHKUMI, a Takke ana
AanbHenwero yrnybneHma pyHKUMOHaNbHbIX MPeaCcTaBleHNI NPU U3yYeHUM Kypca
anrebpbl U HaYan aHaNu3a.
MoAroToBUTE/IbHbIM LLArOM K U3Yy4EeHMIO CBOMCTB KBAAPaTUYHON QYHKLMN ABNAETCA TaKKe
paccMOTpeHMEe BOMpoca O KBagpPaTHOM TPeX4ysieHe M ero KOpHAX, BblAeNeHUN KBaapaTa
ABYY1€HA U3 KBAAPATHOMO TPEXYeHa, PAa3/IOKEHUM KBAPATHOTO TpexYieHa Ha
MHOXUTENN.
M3yueHune KBagpaTUYHON GYHKLMM HaYMHAETCA C PaCCMOTPEHNA GYHKLMM Y = ax?, ee
CBOMCTB M 0cObeHHOCTEN rpadmKa, a TaKKe APYrnx YaCcTHbIX BUA0B KBAAPATUYHOMN PYHKLUMK
— byHKUMM Yy = ax® + b, y = a (x - m)%. 3TM cBEeAEHMA UCMONB3YIOTCA MPU U3YYEHUM CBOMNCTB
KBaApaTUYHOM QYHKLMM 06ero Buaa. BaxkHo, UyTobbl yyawmeca NOHANM, YTO rpaduK
GYHKUMM ¥ = ax? + bX + ¢ MOXeT 6bITb NoyYeH 13 rpaduKa GyHKLMM Y = ax>C MOMOLLbIO
ABYX NapannenbHblX nepeHocos. MNprembl nocTpoeHmns rpadrKka GyHKUMM Y = ax® + bx + ¢
oTpabaTbiBatOTCA Ha KOHKPETHbIX NpumMepax. Mpn aTom ocoboe BHMMaHUe cneayeT yaennTb
GOPMMPOBAHMIO Y yYALLMXCA YMEHWSA YKa3blBaTb KOOPAMHATLI BEpPLUMHbI Napabobl, ee ocb
CUMMETPUMN, HanpaB/ieHne BeTBeN Napabonbl.
Mpwn n3yyeHUM 3TOM TEMbI Aa/ibHENLIEee Pa3BUTME NONYYAET YMEHNE HAXOAUTb NO rpaduKy
NPOMEKYTKM BO3pacTaHUA M yObiBaHNA QYHKLUUM, A TaKKe NPOMEXKYTKN, B KOTOPbIX
bYHKUMA COXpaHAET 3HaK.
Yyaumeca 3HaKOMATCA CO CBOMCTBaMM CTEMEHHOM GYHKLUMKN Yy = X" NPU YETHOM U HEYETHOM
HaTypanbHOM MoOKa3saTesne n. BBoguTca noHATUE KOPHA N-ii cteneHn. OHM nonyyatoT
npeacTaBAeHne 0 HaXOXKAEHNUM 3HAYEHNIN KOPHA C MOMOLLbIO Ka/ZIbKyAATOpa, MpUYem
BblpabOTKa COOTBETCTBYHOLLNX YMEHWNI He TpebyeTcs.
KoHmponeHaa paboma Ne 2
HepaseHcTBa ¢ ABymMA NepeMeHHbIMU

YpaBHeHMe ¢ ABYMA NepeMeHHbIMU U ero rpaduK. Cuctemol ypaBHEHMN BTOPOA
cTeneHu. PeweHune 3a4a4 C MOMOLLLbIO CUCTEM YPaBHEHUI BTOPOM cTeneHn. HepaBeHcTBa €
ABYMSA NePeMEHHbIMU U UX CUCTEMDbI.
OcHoBHaA yesnb — BblpaboTaTb YMEHME pellaTb NPOCTENLLNE CUCTEMbI, COAEPKALLMNE
ypaBHEHMe BTOPOM CTEMNEHU C ABYMA NEePEMEHHbIMU, U TEKCTOBbIE 334341 C MOMOLLbIO
COCTaB/IEHUA TaKNX CUCTEM.
B AaHHOM Teme 3aBepLUAETCA U3YyYEHME CUCTEM YPaBHEHUI C ABYMA NEePEMEHHbIMMU.
OCHOBHOE BHMMaHM1e yaenaeTca CMCTeMaMm, B KOTOPbIX O4HO U3 ypaBHEHMIN NepBoM
CTeneHu, a Apyroe BTOPON.



MN3BeCTHbIN yyalwmmesa cnocob noacTaHOBKM HAaxo4MT 34eCh AaslbHeNLee NPUMEHEHME U
NO3BOJIAET CBOAMUTb PELUEHNE TAKUX CUCTEM K PELLEHMIO KBAaAPATHOrO YpaBHEHMA.
O3HaKOM/IEHME yYaLLMXCA C NPUMEPAMU CUCTEM YPABHEHUMN C ABYMS NEPEMEHHbIMU, B
KOTOpbIX 06a ypaBHEHUA BTOPOM CTENEHW, AO/IFKHO OCYLLECTBAATLCA C AOCTAaTOYHOM
OCTOPOXKHOCTbIO M OFPaHMYMBATLCA NPOCTENLLMMM NPUMEPAMMU.

MpuBneYeHne N3BECTHbIX yYaLLMMCA rPaPpUKoB NO3BONSAET NPUBECTU NPUMEPDI
rpaduyeckoro peleHma cuctem ypasHeHnn. C NOMoLLbtO rpadmyeckmx npeacTaBaeHmin
MOXHO Harns4HO NOKa3aTb yYalMMCA, YTO CUCTEMbI ABYX YPABHEHUI C ABYMA
nepemMeHHbIMWU: BTOPOWN CTEMNEHN MOTYT UMETb OAHO, ABa, TPU, YETbIPE PELLEHNA NN HE
UMETb PELLUEHUN.

Pa3paboTaHHbIN MaTeMaTMYeCKUMI annapaT NO3BOAET CYLLECTBEHHO PaCLUMPUTb Kacc
COAEPKATENbHbIX TEKCTOBbIX 33434, PeLaeMblX C MOMOLLbIO CUCTEM YPaBHEHUN.
N3yyeHne TeMbl 3aBepLUAETCA BBEAEHMEM NOHATUIN HEPABEHCTBA ABYMA NepPeMEHHbIMMU U
CUCTEMbI HEPABEHCTB C ABYMS nNepemeHHbIMU. CBeaeHUA 0 rpaduKax ypaBHEHUN C ABYMS
nepemeHHbIMM UCMONb3YIOTCA NPU UANKOCTPALLUMM MHOXKECTB pelleHMn HEKOTOPbIX
NPOCTENLLMX HEPABEHCTB C ABYMSA NEPeMEHHbIMU U UX CUCTEM.

KoHmponeHaa paboma Ne3.

3.Jn1emeHTbl NPUKIAAHON maTemaTUKuN.(15 yacos)

MaTemaTnyeckoe mogenmpoBaHue. MNpoueHTHble pacyeTbl. MpubanxKeHHble
BbluncaeHnA. OCHOBHble NpaBuaa KOMOBUHATOPUKN. OTHOCUTE/IbHAA YacTOTa U BEPOSATHOCTb
cny4yaiiHoro cobbiTna. Knaccnueckoe onpeaeneHne BeposTHOCTU. HayanbHble cBegeHMA O
CTATUCTUKE.

OCHOBH@A Uesb — 03HAKOMUTb YYaLLUXCA C MOHATUAMM NEPECTAaHOBKM, Pa3MeLLeHuns,
CoYeTaHWUA M COOTBETCTBYHOWMMM GOPMyNnamm AN NOACHETa UX YMC/A; BBECTM NOHATUSA
OTHOCUTE/IbHOM YaCTOTbl U BEPOATHOCTM CY4aMHOI0O COObITUS.

MN3yyeHne TeMbl HAYMHAETCA C pelleHuna 3a4a4, B KOTOPbIX TpebyeTca cocTaBUTb Te UK
MHble KOMBMHALMK 31EMEHTOB M NOACYNTATb MX YMCNO. PasbacHAeTCcA KoMOBMHaATOpHOE
NPaBUIO YMHOMEHUA, KOTOPOE MCMNOJIb3yeTcA B fasibHeNLWeM Npu BbiBoge popmyn ana
noAcyeTa YMCNa NepecTaHOBOK, Pa3MeLLEeHNIN N codeTaHMn. [pn n3yyeHnn gaHHoro
MaTepunana HeobxoaMmo 06pPaTUTb BHUMAHME yYaLMXCA HA pa3nyme NoHATUIM
«pasmelleHue» n «codeTaHmne», cbopMnpPoBaTb Y HUX YMEHME onpeaenaTb, O KaKOM Buae
KOMBMHaUUI MaeT peyb B 3aja4e.

B AaHHOM Teme yyalumecs 3HAKOMATCA C HaYalbHbIMUK CBEAEHUAMM U3 TEOPUN
BEPOATHOCTEN. BBOAATCA NOHATUA «C/Ily4YalHOE COObITME», KOTHOCUTE/IbHAA YacTOTa»,
«BEPOATHOCTb CNYy4aMHOro cobbITnA». PaccmaTpuBalOTCA CTaTUCTUYECKMIM U KNACCUYECKUN
noAxoabl K onpeneneHnto BEPOATHOCTU CAy4aiiHOro cobbiTma. BarkHo 06paTUTb BHUMAHKME
YYaLLMXCA HA TO, YTO KNaccMyeckoe onpeneneHme BepPOATHOCTU MOXKHO MPUMEHSATb TONbKO
K TaKUM MOZENAM pPeasibHbIX COBbITUI, B KOTOPbIX BCE MCXOAbI ABNAKOTCA
PaBHOBO3MOXHbIMMU.

KoHmponoeHaa paboma Ne 4.

4.Mucnosble nocnegosatenbHocTn.(17 yacos)

Yucnosble nocneaoBaTeibHOCTU. ApudmeTnyecKas U reoMmeTpmuyecKkas NPorpeccum.
®opmynbl N-ro YaeHa U CyMmMbl NEPBbIX N YNeHOB Nporpeccun. beckoHeyHo ybbiBatoLwas
reomeTpuyeckas nporpeccus.



OcHo8HaA yesnb — patb NOHATUA 06 apudPMeTHUUECKOM U TEOMETPUYECKOM NPOrpeccmax Kak
4YMCNOBbIX NOCNEA0BATENbHOCTAX 0OCObOro BnAaa.

Mpwn U3yyeHnn Tembl BBOAMTCA MOHATUE NOCNEA0BATE/IbHOCTM, PA3bACHAETCA CMbICA
TePMMHA «N-M YNeH NoC/ea0BaTe/IbHOCTUY, BbipabaTbiBaeTcs YyMeHME UCMO1b30BaTb
MHOEKCHOEe 0603HauYeHme. DTN CBeAEHMA HOCAT BCMOMOraTe/IbHbIM XapaKTep m
MCNONb3YIOTCA ANA U3YYEHUA apUPMETUYECKOMN N TEOMETPUYECKOM NPOrpeccmn.

PaboTta c opmynamm n-ro 4neHa u Cymmbl NEPBbLIX Fa YAEHOB NPOrpPeccmnit, NOMMMO CBOETO
OCHOBHOIO Ha3Ha4YeHuA, NO3BOSIAET HEOAHOKPATHO BO3BPALLATLCA K BbIMMCAEHUAM,
TOXKAEeCTBEHHbIM NPeobpa3oBaHUAM, PELLEHMIO YPaBHEHUM, HEPABEHCTB, CUCTEM.
PaccmaTpuBaloTCa XapaKTepucTuyeckme CBOMCTBA apUPMETUYECKON M FreoMeTpU4ecKom
NpPOrpeccuit, 4YTo NO3BOJAET pPaCWMPUTb KPYr Npeasaraemblix 3a4au.

KoHmponsHaa paboma Ne 5

5.MNoBTOpeHue. (10 yacos)

OcHosHasA yesnb. NoBTOPUTL, 3aKPennTb U 0606WMTb OCHOBHbIE 3YH, nonyyeHHble B 9
Knacce. Mmozosaa KoHMponoHaa paboma e popme mecma OF3.

Nutepartypa:

Y4eOHO-MeToAM4YeCKOe U MATEPUAIBbHO TEXHUYECKOe
o0ecneveHnne 00pPa3oBaTeIbLHOIO MpoLECCca

1. Mep3nak A.l. MatemaTtuKa: nporpammsl: 5 — 9 knaccbl / A.T. Mep3nsk,
B.b.MonoHckmin, M.C. Akup, E.B.byuko. — M: BeHTaHa_rpad, 2013.

2. Mep3nak A.T. Anrebpa: 9 Knacc: y4ebHUK ana yyalmxca obuieobpasoBaTebHbIX
opraHusauun / A.l.Mep3nsk, B.b. MonoHckuit, M.C. Aknp — M: BenTaHa-I'pad, 2021
roa,.

3. Mep3nsak A.l. Anrebpa: angakTmyeckne matepumanbl: 9 Knacc: nocobue ans
yyauwmxcs obuieobpasoBaTenbHbix opraHusaumin / A.l. Mepsnak, B.6.MonoHckui,
E.M. PabuHoBuy n gp. — M: BeHTtaHa-Ipad, 2020.

4. byuyko E.B. Anrebpa: 9 Knacc: metoanyeckoe nocobue / E.B. byuxo, A.l. Mep3nsk,
B.b.MonoHckmin, M.C. Aknp — M: BeHTtaHa-Ipad, 2020.

TexHuyeckue cpeacrsa obyyeHus (cpeacrsa UKT)

1. KomnbtoTep.
2. MynbTMMeaAnNHbIA NPOEKTOP.
3. YepTerKHble MHCTPYMEHTDI.
JeMOHCTpaLUMoHHble nocobus

1. Moaenu reomeTpuyeckux epuryp.
2. Pa3pgaTtoyHbli maTepuan no pasaenam anrebpbl 7-9 Knacc.
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