rocypapcteentoe 6IO[pKETHOE 06Lie06pasoBaTe/lbHOE yupexaeHne Camapckoi 06nacTu cpeaHss obueobpasosatebHas WKona UMeHn Mepos
CoseTtckoro Coto3a Hukonas CtenaHoBmn4a[opoBCKOro ¢. Moa6ecnbCcK MyHULMNanbLHOro paioHa MNMoxBUCTHCBCKMIA CamapcKoli 06n1actu
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PABEOYAA NMPOTPAMMA

no MaTemaTtumke
(6a30BbIli YPOBEHS)

YpoBeHb NPorpamMmbl
OCHOBHOe 06LLee 06pazoBaHMe dK/acc

Mporpamma: Anre6pa. C60pHUK paboumx nporpamm 7—9 Knacchl: nocobue 4ns yumteneii obuieobpasos ar. opraHmsauum / [coctasuTens T. A. BypmucTposal.
— 2-en3g.. gon. — M .:TpocseweHne. 2014.

MpefMeTHas IMHUS YYEOHNKOB:

Anrebpa, yuebHuk ana Yknacca ang o6uieobpasoBatenbHbIX yupexaeHuii KO.H. Makapbiyucs
Mn.r.Muugrok. K.. Hewkos. C.b. CyBoposa : NpocseleHune. 2014,

CocrtaBuTefb:
yuntens AA.CnefleHKUH,

MopGenbek. 2019 T.



MosAAcHMTeNbHas 3annuckKa
[JaHHas nporpamma paspa6oTaHa Ha OCHOBE:

. dyHAaAMeHTaNbHOro Agpa cogepxaHuns obuiero o6pasoBaHns U TpeboBaHW K pe3ynbTaTaM OCBOEHWS OCHOBHOM 06pa3oBaTeNbHO
nporpaMmbl OCHOBHOro o6uiero o6pa3oBaHusA, NpeAcTaBNeHHbIX B ®PefepanbHOM rocyfapCTBeHHOM o06pa3oBaTefibHOM CTaHjapTe o06LWero
o6pa3oBaHus

. ®efepanbHOro rocyfapCTBeHHOro o6pasoBaTenbHOro cTaHfjapTta OCHOBHOro o6buiero o6pasoBaHus (npukas MuHuMCTepcTBa
ob6pa3oBaHuMA U Hayku Poccuitckoin depepaunm ot 17 gekabps 2010 r. Ne 1897)

. MpumepHO NporpaMMbl Mo y4ebHbIM NpeameTam «MatemaTuka 5 - 9 knacc: npoekT» - M.: MpoceeuweHme, 2013 r

. Mporpammbl 06Lie06pa3oBaTeibHbIX YUpexaeHuin no anrebpe 7-9 knaccol, K y4ebHOMY Komnnekcy ana 7-9 knaccos (astopbl HO.H.
Makapsblues, H.I'. MuHatok, K.H. Hewkos, C.b. Cysoposa KO.H., coctaButens T.A. bypmuctposa - M: «[lpocseweHne», 2014,

. denepanbHOro nepeyHs yyeb6HmMkos Ha 2019 - 2020 y4yeOHbIN rog, peKOMeHA0BaHHOro MUHUCTEPCTBOM 06pa3oBaHus U Haykn PO
K MCMo/ib30BaHMO0 B 06pasoBaTenbHOM npouecce B OY;

. C yuyeTom Tpeb60BaHW K OCHalleHUO 06pa3oBaTe/slbHOro npowecca B COOTBETCTBUMM C COAepXaTe/lbHbIM Hano/HEeHWEM Y4ebHbIX
npesMeToB eflepanbHOro KOMMNOHeHTa rocyfapcTBeHHOro ctaHgapTa obwero obpasoBaHus;

. BasucHoro yyebHoro nnaHa FrbOY COL um. H. C. Joposckoro ¢. Moab6enbck 2019 - 2020 yyebHOro roga.

Llenn obyyeHus

1 B HanpaBneHUn NMYHOCTHOIO Pa3BnUTnA:

. pa3BUTME NOTNYECKOTO M KPUTUYECKOTO MbILW/IEHUS, KYNbTYPbl peyn, CNOCOOHOCTM K YMCTBEHHOMY 3KCMEPUMEHTY;

. (hopMMUpoBaHNE Y Y4YaLLUXCA WHTENNeKTyallbHOM YeCTHOCTM M O0O6BLEKTUBHOCTU, CMNOCOOGHOCTM K MNPEOAOSIEHUID MbICANTENbHbIX
CTEpPeOoTUNoB, BbiTeKaOLWMNX N3 006bIAEHHOTO OMbITa;

. BOCMMTaHMWE KayeCcTB JIMYHOCTKU, obecneymBaroLiMX COLMANIbHYHO MOOWIBHOCTb, CMNOCOOGHOCTb MPUHUMATb CaMOCTOATE/bHbIE
pelweHus;

(hopMMpoOBaHMe KAYeCTB MbILU/EHUS, HEOOXOAMMbBIX AN afanTauuy B COBPEMEHHOM UH(OPMALUOHHOM 06LLECTBE;
pasBUTME MHTEpeca K MaTeMaTUYECKOMY TBOPYECTBY M MaTeMaTUYECKMUX CMOCOGHOCTENA.

2 B MeTanpeAMeTHOM HanpaBieHUN:

. (hopMupoBaHMe NpeAcTaBEHNIA O MaTeMaTUMKE Kak 4acTu 06LeYenoBeYeCKO/ KynbTypbl, O 3HAYMMOCTM MaTeMaTWUKU B PasBUTUM
LMBMUIM3ALMMN N COBPEMEHHOTO 06LLECTBA;

. pasBUTME MpPEeACTaBNEHUIA O MaTeMaTuKe KaK (DOpMe onucaHus M MeTOAe MO3HaHWUSA [AeACTBUTENbHOCTW, CO3f4aHue YCNOBUIA Ans

np|/|06peTeH|/m nepBoHa4vYasibHOro onbiTa MaTeMaTnU4eCKOro MoaeinpoBaHnA;



3 B npeaMe THOM HanpasneHUn:

. OBflafieHNe MaTeMaTUYeCKUMU 3HAHUAMU U YMEHUSMU, HEOBXOAUMbIMU AN NPOAO/KEHUS 06YUYeHUS B CTapLUEil LKONME UAN UHBIX
0611e06pa3oBaTebHbIX YUPEXAEHUSAX, U3YUEHUS CMEXHbIX AUCLUUNANH, MPUMEHEHUS B MOBCEAHEBHON XU3HN;
. co3flaHue (yHAameHTa AN8 MaTemMaTMyeckoro pasBUTUS, (OPMUPOBAHUS MeXaHW3MOB  MbILUIMIEHUS, XapaKTepHbIX Ans

MaTeMaTUYeCKOl AesTeNbHOCTHU.

B knacce nmeeTcs yYeHUK ¢ AuvarHo3om 3P, KOTOPbIA JONXKEH YCBOMTb MUHMMYM Yy4e6HOro maTepuana, NoO3TOMY HEKOTOpble
TPYAHOAOCTYMHbIE TEeMbl PEKOMEHAYEeTCA UCKNIUNTbL. K HUM oTHocATCA: «CBOCTBA KBagpaTUUHOU (PYyHKUUWU», «Llenoe ypaBHeHUE U
ero cTeneHb», «CymMma 6eCKOHEUHOl reoMeTpPUUECKOi nporpeccun». Bce hopmynbl nporpeccuit gawoTcs 6e3 BbiBoga. B 03HAKOMUTENbHOM
nnaHe unsyyawTCA «YeTHble U HeuyeTHble (YHKUUU», «DYHKUMS y=xm». OCBOGOAMBLUEECA BPeMS PEKOMEHAYeTCS MCNOMb30BaTb Ha
NOBTOpPEHNE, peLlieHne 3aay, NpeobpasoBaHe BbIpaXKeHWA, a Tak>Ke Ha 3aKpenaeHe N3y4yeHHOro MaTepuana.

Ob6uwan xapakKTepucTnuKa y4ebHoro npegmerta

MaTematnyeckoe o6pa3oBaHMe B OCHOBHOW LIKOME CK/afblBaeTCs W3 CMefylWwmnxX COoAepXaTe/lbHbIX KOMMOHEHTOB (TOYHble Ha3BaHWS
6/10KOB): apumeTnKa; anrebpa; reomeTpus; 3NeMeHTbl KOMOUHATOPUKK, TEOPUWN BEPOSTHOCTEN, CTAaTUCTUKN U NOTUKW. B CBOE COBOKYMHOCTM
OHM OTpaXkaloT 6oraTblil ONbIT 00Yy4YeHWS MaTeMaTWMKE B Hallleil CTpaHe, YYUTbIBAlOT COBPEMEHHbIE TEHAEHLMM OTEYECTBEHHON WU 3apybexHoN
LWKO/bl U NO3BONIAKOT Peann3oBaTb NOCTaBNEHHbIE Mepej LWKOJ/IbHbIM 06pa3oBaHeM Lenn Ha UHPOPMALMOHHO eMKOM W MPakTUYecKn 3Ha4MMOoM
mMaTepuane. OTU COfepXaTe/lbHble KOMMOHEHTbl, Pa3BMBAasACb Ha MPOTAXEHUM BCeX NeT 00y4yeHWUs, eCTeCTBEHHbIM 06pa3oM MepenseTarwTCca U
B3aMMO/ENCTBYIOT B Y4EOHbIX Kypcax.

Anrebpa HaueneHa Ha (opmMupoBaHME MaTeMaTU4yeckoro annapaTa A/nS peleHWs 3afjady U3 MaTeMaTWKW, CMEeXHbIX npeaMeToB,
OKpy>Xatollen peanbHOCTU. HA3blK anrebpbl NoAYepKMBAeT 3HauyeHMEe MaTeMaTUKM KaK fA3blka [ANf MOCTPOEHWA MaTeMaTU4ecKuxX Mofenen,
npoLeccoB W SABNEHUIA peanbHOro Mupa. OJHON M3 OCHOBHbIX 3afay M3y4YeHUs anrebpbl ABNAETCA pPa3BUTUE aifTOPUTMUYECKOTO MbILLEHWS,
Heo6Xxo4MMOro, B 4acTHOCTW, A8 OCBOEHMA Kypca WH(POPMaTUKW; OBfajeHne HaBblKaMW [AefYKTUBHbIX paccyxieHuii. MpeobpasoBaHue
CMMBOMNYECKNX (hOPM BHOCWUT CBOI CleuntnyYecKnini BKnaj B pa3BuTMe BOOOPaXKeHMs, CNOCOOHOCTE K MaTeMaTM4eCKOMY TBOPYECTBY. [pyroi
BaXKHOW 3afayeil n3yyeHnsa anrebpbl SBNSETCA NONYYEHUE LWKOMNbHUKAMMN KOHKPETHbIX 3HAHWM O (PYHKLMAX KaK O BaXHeNLeil maTemMaTuyecKol
MOLEeNnn NS ONucaHusa W uUccrefoBaHUA pa3HOOOpasHbIX MPOLEccoB, AN (POPMUPOBAHMUA Y yyalUXCs NpeAcTaB/NeHUA O pone maTteMaTuku B
pasBUTUN LUBUAN3ALUN N KYNbTYPbI.

ApupmeTrKa npussaHa cnocobCcTBOBaTb NMPUOOGPETEHUIO NPAKTUYECKUX HABbIKOB, HEOOXOAMUMbIX AN MOBCeAHEBHOMW XWU3HU. OHa CNyXWUT
6a30i Ans BCero AafbHenwero W3yyeHUs maTeMaTuWKu, CMOCO6CTBYeT /IOFMYECKOMY PasBUTUIO U (HOPMUPOBAHUIO YMEHWS MO0/b30BaTbCA
anropuTMamu.

dneMeHTbl NIOTUKW, KOMOWHATOPWUKM, CTAaTUCTUKUM W TeOpuUM BEPOATHOCTEA CTaHOBATCA 0653aTeflbHbIM KOMMOHEHTOM LUKO/IbHOIO
obpa3oBaHuA, yCWIMBAKLWMM ero NpuKiagHoe W npakTUYecKoe 3HavyeHue. IOTOT Martepuan HeobxofuM, Mpexpe BCero, Ans (HOpMMpPOBaHUA
(hYHKLMOHANbHON TPamOTHOCTU - YMEHWUW BOCMNPUHMMATb W aHanu3nMpoBaTb WHGOpPMaLMIo, NPeACTaB/ieHHY B pasfnyHbIX (POpMax, NoHMMaTb



BEPOSITHOCTHbI/A XapakTep MHOTMX peasbHbIX 3aBUCUMOCTEl, NPOM3BOAUTbL NpOCTeliline BepOSTHOCTHbIE pacyéTbl. W3yuyeHMe OCHOB
KOMOMHATOPUKM NO3BOMNT YyalleMycs OCYLLecTBNATbL paCCMOTPeHMe cnyyaes, nepe6op M NOACYET YMcna BaApUaHTOB, B TOM YucCne B MPOCTERLIMNX
NPUKNagHbix 3agavax. Mpu M3yyeHMM CTATUCTUKU U Teopuu BeposiTHOCTel oborawjalTcsa NpefacTaBieHUs O COBPEMEHHOW KapTuHe Mupa W
MeToAax ero mccnefoBaHus, QOpMUpPyeTCs NMOHMMaHWe PON CTAaTUCTUKKM KakK MCTOYHMKA COLManbHO 3HAYMMOW MHBOPMaLUKU 1 3aKnafbiBalTCs
OCHOBbI BEPOSITHOCTHOIO MbILLIIEHUS.

Takum o6pa3om, B Xxoae npenogaBaHus anre6pbl B 9 Knacce, paboTbl Hag (HOPMUPOBAHWEM Y YyuyalMXCA YHMBEPCASIbHbIX Y4YeOHbIX
AeicTBuiA cnepyeT obpallatb BHMMaHMe Ha TO, YTO6Gbl OHM OBfMajeBanu yMeHUsiMKU 06LlLey4eObHOro xapakTepa, pa3HOO6pasHbLIMU crocobamu
AesTenbHOCTW, NpuobpeTany OnbIT:

. NNaHUPOBAHUS U OCYLLECTBNIEHWUS aNrOPUTMUYECKON [AeATeNbHOCTW, BbIMOMHEHWUA 3afaHHbIX W KOHCTPYMPOBAHUS HOBbIX
anropuTMOB;

. pelleHns pasHoobpasHbIX KNacCoB 3afay M3 pa3fiMUHbIX pa3fenoB Kypca, B TOM yucne 3afad, TpebyrLwmnx noncka nyTm n cnoco6os
peLleHns;

. NCCNefoBaTeNIbCKOW [AeATeNbHOCTU, PasBUTUA WUAei, NPOBeAeHUS 3KCNEPUMEHTOB, 0606LLeHUS, NMOCTAaHOBKU M (HOPMY/MPOBaHUS
HOBbIX 33jauy;

. SICHOTO, TOYHOrO, FPaMOTHOrO W3/10XXEHWUSA CBOMX MbICNe B YCTHOW M NMUCbMEHHON (HOpMe, WCMOMb30BaHUS Pa3/IMYHbIX A3bIKOB

MaTeMaTuKu (CMOBECHOTO, CUMBO/IMYECKOrO, TrpagMyeckoro), CBOOGOAHOro mMepexofa C OAHOTO f3blka Ha APYroil Ans wunawcTpauum,
MHTepnpeTayMmn, apryMeHTaLumn u 1oKa3aTebCTBa;

. MPOBefEeHUs A0Ka3aTeNbHbIX PaCCYyXAEHWI, apryMeHTaLun, BbIABUXKEHNS TUNOTE3 U UX 060CHOBAHMUS;

. noucka, cucTemaTusauuu, aHanmMsa W Knaccudukauum wHGopMaymMm, WCNONb30BaHUSA Pa3HOO06pas3HbiX WMHHOPMALMOHHbIX
MCTOYHUKOB, BK/tOYas yUeOHYO M CNPaBOYHYIO NUTEPaTypy, COBPEMEHHbIE MH(OPMALMOHHbIE TEXHONOT U,

MecTo npegmeTa B y4e6HOM MsiaHe

Paboyas nporpamMma NnosiIHOCTbIO OTPaXKaeT OCHOBHble UAaen u npeaMmeTHble TeMbl ®FOC ocHOBHOro o6uwero obpasosaHns. B cOOTBETCTBUM
c 6a3UCHbIM Yy4YebHbIM MNAHOM Ha M3y4vyeHMe MaTeMaTUKM B 9 Knacce OTBOAUTCA 4 4 B Hefento, Bcero 136 4 B TeyeHMe BCero rofga oby4veHus,
HeobXo4MMbIX ANs peannsaumm o6weo6pa3oBaTelbHOr0 YPOBHS.

KonnyecTBO KOHTPO/bHBIX paboT: 6+1(NKP)

MpeAMeTHbIe pe3ynbTaTbl OCBOEHUS y4e6HOTro npegmMmeTta

MpeaMETHLIM pe3ynbTaTOM M3yUYeHUs Kypca sBnseTcs cHOPMMPOBAHHOCTb CleAYHOLINX YMEHWIA:



MpeameTHas 06nacTb «ApumeTnKa»

. nepexoanTb OT O,qHOI7I (bOprI 3anmncun 4ymcen K ,Cl.pyFOI\/II, npeactaBiATb AECATUYHYHO ,Cl.p06b B BUAE 00bIKHOBEHHO © 06bIKHOBeHHyIO
- B BMUge AGCFITI/IHHOVI, 3anmcbiBaTbh 60MbLUIME U Mafible YCIA C UCNOSIb30BAHMEM Lenblix CTeneHei LEeCATKN,;
. BbINOJ/IHATb apVICbMETI/ILIECKI/Ie AeﬁCTBMH C paunOHalbHbIMW YUC/aMW, CPpaBHNBATb paunOHa/ibHble

N LEACTBUTE/NbHbIE YMCNA, HAXOAUTb B HECOXHbIX C/My4asx 3HAYEHUS CTENneHeil C LenbiMy nokasaTensimu, Haxo4uTb 3HAYEHUS YNCNOBbIX
BbIPaXXEHWIA;

. OKPYINATb Uenble yncna u AecaTuYHble Apo6u, HaxoAanTb NPUOAMKEHUS YMCEN C HeAOCTaTKOM M U3ObITKOM, BbIMONHATL OLEHKY
YMCNOBbIX BbIPaXXEHMNIA;

. N0Mb30BaTbCS OCHOBHLIMMW €4MHULAMWU ANNHbI, MacCbl, BDPEMEHW, CKOPOCTKW, Naowaamn, o6bema, BbipaxaTb 60/5ee KpynHble eAnHULbI
yepes 6osiee Menkue 1 HaobopoT;

. pelwaTb TEKCTOBble 3ajayu, BK/AKOYas 3afjayn, CBA3aHHble C OTHOWEHWEM W NPONOPLMOHANBLHOCTHI BEAWYUH, C APO6GAMM W
npoLeHTamum.

MpegMeTHasa obnacTb «Anrebpar

* COCTaBNATb OYKBEHHbIE BbIpaXXeHUA U (DOPMY /bl NO YCNOBUAM 3aay; OCYLLECTBAATL B BbIPAXEHMAX U (hOPMYyNaxX YNCNOBblE NOACTAHOBKN W
BbINOJIHATH COOTBETCTBYHOLLME BbIYNCNEHUSA, OCYLLECTBNATbL MOACTAHOBKY OHOr0 BblpaXXeHUs B APYroe, BblpaXxaTb B (hOpMynax O4HY
NMepeMeHHYH Yepes3 OCTalbHble;

* BbINONHATL: OCHOBHbIE AENCTBMUA CO CTENEHAMMU C LefibiIMW NoKa3aTeiaMu, C MHOTOY/ieHaMmn U ¢ anrebpanyeckumuy Apo6smMu; pasfnoxeHue
MHOTOY/IEHOB Ha MHOXWUTENN; TOXAECTBEHHbIe NPeobpa3oBaHns paLoHabHbIX BblpaXEHWUI;

* pelwaTb NMHEWHbIe YpPaBHEHUSA, CUCTEMbI ABYX JIMHENHbIX YPaBHEHWUI C 4BYMSA MepeMeHHbIMU;

* pelwaTb TEKCTOBbIE 3a7a4mn anrebpanyeckum MeToLOM, MHTEPNPETUPOBaTh MONYYEHHbI pe3ynbTaT, NPOBOAUTL OTOOP PeLleHnii NCXoas 13
(hopMYNUPOBKM 3afaun;

* n306paxaTb YMCNa TOUKaMU Ha KOOPAMHATHON NPAMOiA;

* ONpeLenATb KOOPAMHATbLI TOYKM MAOCKOCTU, CTPOUTL TOUKU C 3aflaHHbIMU KOOPAMHATaAMMU.

MpeameTHas 06nacTb «INEMEHTbI IOTUKW, KOMOUHATOPUKUN, CTATUCTUKA U TEOPUN BEPOSITHOCTEW»

* MPOBOAUTb HEC/NIOXHbIE A0Ka3aTeNbCTBA, MOAyYaTb NPOCTelLINe CNEACTBUS U3 U3BECTHLIX UM PaHee MOMYYEHHbIX YTBEPXKAEHWN, OLEHUBATb
NOTUYECKYH NPaBUIbHOCTb PACCYXAEHWI, UCMONb30BaTb NPUMEPbI ANS UANOCTPALUN U KOHTPNPUMEPLI 4151 ONMPOBEPXKEHUN YTBEPXKAEHNIA;

* N3BNEKaTb UH(OPMaLMIO, NPeACTaBNEHHYO B Tabnmuax, Ha gnarpammax, rpamkax, CoOCTaBNATb Tabaulbl, CTPOUTL AnarpamMmmsl U rpagukm;
* pewaTb KOMGUHATOPHbIE 3aa4M NYTEM CUCTEMATMYECKOrO Nepe6bopa BO3MOXHbIX BapMAHTOB U C UCNO/b30BAHMEM MpaBuia YMHOXEHWNS;

* BbIUNCNATL CPefjHUE 3HAUYEHWS Pe3ybTaTOB U3MEPEHMNIA;

* HAX0AUTb YaCTOTY COBbITUS, UCMONb3Ys COGCTBEHHbIE HAGMNOAEHUS N TOTOBLIE CTATUCTUYECKNE [aHHbIE;

e HAXOAMTb BEPOATHOCTM CNYyYaiiHbIX COBLITWIA B MPOCTENLLINX CyYasX.



dopMbl opraHusaynm obpasoBaTe/ibHOro npotecca.

Y4ebHblli npouecc MOXeT OblTb OpraHu3oBaH pa3HooOpa3HO. B WKone ypok ocTaeTcsi OCHOBHOI (hOpMONM opraHusauum 06y4deHus,
Nno3BONAKOLWEA 3PPEKTUBHO OCYLLECTBNATL Y4e6HO-NO3HABaTeIbHYIO [AeATe/IbHOCTb ydyawmxcda. [aHHas paboyasd nporpamma onpefesieHa Ha
cnefyroLwue ypoku:

-03HAKOM/IEHUS yYaLLMXCA C HOBbIM MaTepuanom (COO6LLEHNE HOBbIX 3HAHWUN);

-3aKpensieHns 3HaHWi;

-BblpabOTKMN U 3aKPenieHNs YMEHU N HaBbIKOB;

-06006LWaro L Knii;

-Npo6NEMHO-MONCKOBBIA;

-KOMOVHNPOBAHHbI;

-NPOBePKMN 3HAHUI, YMEHWUI U HaBbIKOB (KOHTPO/bHbIN YPOK).

®opMbl opraHusaynn y4ebHoro npotecca:

WHAMBUAYANbHbIE, TPYNNOBbIE, MHANBUAYANLHO-TPYNMOBbIE, (DPOHTaNbHbIE, KNACCHbIE N BHEKNACCHbIE.

CopaepykaHue yuebHoro npegmeTa

MnaBa 1. CBoiicTBa (hyHKLMIA. KBagpaTnyHas QpyHKUnA

®yHKuua. CeoilcTBa (yHKUMIA. KBagpaTHbIN TpexyneH. Pa3noxeHne KBagpaTHOro TpexysieHa Ha MHOXUTeNU. ®yHKUMA y = ax2 + bx + ¢,
eé cBoiicTBa ¥ rpamMk. HepaseHcTBa BTOPOM CTeNeHW C O4HOM nepemMeHHOW. MeTo UHTepBanoB.B Hayane TeMbl CUCTEMATU3NPYIOTCA CBEAEHUS O
(yHKUMAX. NOBTOPAOTCA OCHOBHbIE NMOHATUA: (DYHKLMA, aprymMeHT, 06/1acTb onpefeneHns pyHKumm, rpaduk. JarTca NoHATUSA 0 BO3pacTaHUn un
y6blBaHUM (DYHKLWUKN, NMPOMEXYTKaxX 3HaK NMoCTOAHCTBA. Tem cambliM co3jaeTca 6a3a A/ YCBOEHUA CBOMCTB KBaApaTUUYHON U CTENEHHOW (YHKLWNA,
aTaKxe Ans fanbHenwero yrny6neHns gyHKLNOHaNbHbIX NPeACTaBEHUA NMPU U3yyeHUM Kypca anrebpbl 1 Havyan aHanm3a.

N3ydyeHne KBagpaTUUYHON (PYHKLMM HAYMHAETCA C PAaCCMOTPEHUA PYHKLUU y=aX2, eé CBOWCTB 1 0COBEHHOCTEN rpauka, a Takxe Apyrux
YaCTHbIX BUAOB KBaApaTUYHOW PYHKLUUN - PYHKUUN y=ax2+n, y=a(X-T)2. DTN CBELEHNSA UCMONb3YIOTCA NPU U3YYEHUN CBOWCTB KBaLpaTUYHOW
(hyHKLMN obuiero Buga. BaxHo, 4yTobbl obydarowmecs NOHANM, YTO rpahnk YHKLUN Yy = ax2 + bX + ¢ MOXET ObITb MNOAYYeH U3 rpadurka
(MYHKLUMN Yy = ax2 C MOMOLbIO ABYX Mapansie/ibHblX NepeHocoB. MNprémbl NOCTPOEHMA Tpauka PyHKUUKM Yy = ax2 + bx + c oTpabarbiBalOTCA Ha
KOHKPETHbIX npuMepax. Mpu 3ToM ocoboe BHMMaHWe cnefyeT yaennTb GOPMUPOBAHUIO Y 00yYaloLLNMXCA YMEHUSA YKa3blBaTb KOOPAUHATbI
BEPLUVHbI napabosbl, ee 0Cb CUMMETPUKN, HanpaB/eHWe BeTBEN Napabosibl.

Mpu M3yyeHUN 3TOW TeMbl JanbHelillee pasBUTUE NOJyYaeT YMeHWe HaxoAuTb Mo rpatiky NpPoMexyTKu Bo3pacTaHMsA U yOblBaHUS
(DYHKLMU, a TaKXKe NPOMEXYTKMN, B KOTOPbIX PYHKLMA COXPAHAET 3HaK.

dopmMupoBaHMe YMEHWI pellaTh HepaBeHCTBa BMAa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rge a 0, ocyuiecTBnseTcs ¢ ONOPOIN Ha CBEAEHUS O



rpauke KBagpaTUYHOW (DYHKUUK (HanpaBneHne BeTBel napabonbl ee pacnonoXeHne OTHOCUTENbHO ocn OX).
ObyuyatoLimecs 3HaKOMATCA C METOLOM MHTEPBANOB, C MOMOLLbIO KOTOPOro peLlarTCsa HEC/T0XHbIe paLMoHanbHble HepaBeHCTBa.
ObyuyatoLimecs 3HaKOMATCSA CO CBONCTBAMU CTENEHHON PYHKLUWM Y=XN MPU YeTHOM M HEYETHOM HaTypanbHOM Nnokasartesie n. Beogurca
MOHATUE KOPHA N-i cTeneHn. Obyvarolmecs LO/MKHbI NOHUMaTb CMbICA 3anuceit Buaa. OHW NonyyvatoT NpefcTaBleHne 0 HAXOXAEHUW 3HAYEHWUIA
KOPHA C MOMOLLbLIO Ka/ibKynaTopa, npuyem BbipaboTKa COOTBETCTBYHOLWMX YMEHWNIA He TpebyeTcs.

CnaBa 2. YpaBHEHMA M HepaBeHCTBA C 04HOWN MepemMeHHOM

Llenble ypaBHeHWA. Y paBHEHME C ABYMSA NepeMeHHbIMU 1 ero rpaguk. CUCTeMbl YpaBHeHWI A BTOPON CTeneHn. PeweHne 3a4ay ¢ NOMOLLbIO
CUCTEM YpPaBHEHWI BTOPO CTEMEHMU.

BbipaboTaTh yMeHMe peliaTb NPOCTENLLINE CUCTEMbBI, COLEPXALLMEe ypaBHEHNE BTOPON CTeneHW C ABYMS MepeMeHHbIMWU, N TEKCTOBbIE
3aflayy C NMOMOLLbLIO COCTAB/IEHUA TAKUX CUCTEM; BbipaboTaTb YMeHMe pelaTtb NpoCcTeilune CUCTeMbI, COAepXKalle ypaBHeHe BTOPOI CTeMNeHu ¢
ABYMS NEPEMEHHbIMMU, U TEKCTOBbIE 3afa4yi C NOMOLLbIO COCTaBNEHUA TaKMX CUCTEM.

B aToli Teme 3aBepluaeTca U3yyeHMe paunoHanbHbIX YPaBHEHUIA C O4HOW NepemMeHHON. B CBS3M C 3TUM NPOBOAMTCS HEKOTOpPOe 06006LWeHne
nyrnybneHue ceefileHNin 06 ypaBHeHUsAX. BBOAATCA NOHATUA LeN0Oro pauuMoHasbHOro ypaBHeHUs 1 ero ctenedu. Obyvarolnecs 3HaKOMATCA €
pelweHremM ypaBHEHUN TPETbe CTeNeHN Y YeTBePTOW CTEMEHW C MOMOLLLIO PA3NOXEHUA HA MHOXWUTENN U BBEAEHUS BCMOMOraTe/lbHOM
nepemeHHoW. MeToA peleHns ypaBHeHUI NyTeM BBEAEHNA BCNOMOraTe/ibHbIX NepeMeHHbIX 6YAeT WHUPOKO MCNOMNb30BaTbCsA AaslbHENLEM Npu
peLeHn TPUTOHOMETPUYECKUX, NOrapnuMMYecKnX 1 Apyrnx BMA0B YpaBHEHWIA.

MpuBneyeHne N3BECTHbLIX 06yYatoLWMMCs rpagKoB NO3BOAAET NPUBECTU NPUMEPBI TPaPUUECKOro peleHns cucTem ypaBHeHuii. C
NOMOLLbIO FpathnyecKnx npeacTaBieHUn MOXHO Harna4HO NokasaTb 00y4atoLMMCs, YTO CUCTEMbI ABYX YPaBHEHWI C ABYMS NepeMeHHbIMU
BTOPOW CTeneHn MOTyT UMETb OAHO, ABa, TPU, YETbIPe PELIEeHNS NN HE UMETb PeLLeHNA.

Pa3paboTaHHbIA MaTeMaTUYeCKuniAi annapaT No3BO/ISET CYLWEeCTBEHHO PaCclUMPUTb K1acC cofepXaTe/ibHblX TEKCTOBbIX 3afay, pellaemblX €
MOMOLLbI CUCTEM YpPaBHEHUIA.

MnaBa 3. Nporpeccun

ApugmeTnyeckas n reomeTpuyeckas nporpeccun. ®opmMynbl N-ro YaeHa U CyMMbl NEPBbIX M YNEHOB NporpeccmMn. becKoHeuHO
ybbiBatoLlwas reomeTpmyeckas nporpeccusi. Npu n3yyeHUn TeMbl BBOAUTCA NMOHATME NOC/EA0BATENbHOCTM, Pa3bACHAETCA CMbIC/T TEPMUHA M-I
4neH NocnefoBaTeNIbHOCTM», BbipabaTbiBaeTCA YMEHMNE NCMOMb30BaTb NHAEKCHOE 0603HaYeHNe. DTN CBELEHNSA HOCAT BCNOMOraTe/bHbli XapakTep
M UCMONb3YTCA ANA U3YUYEeHUS apuMETUYECKON 1 reOMeTpUYeCcKOl Nporpeccuil.

Pa6oTa c (popMynamMu N-ro YjaeHa u CyMMbl MePBbIX N YIEHOB MPOrpeccuii, MOMMMO CBOEr0 OCHOBHOIO Ha3HayeHus, No3BoNseT
HEO4HOKPaTHO BO3BpaLLaThCs K BbIYUCNEHUSAM, TOXAECTBEHHbIM MPe0bpa3oBaHNAM, PeLLleHNI0 YpaBHEHWIA, HEPABEHCTB, CUCTEM.



MnaBa 4. CTeneHHaa PpyHKunA. KopeHb N -l cTeneHn

YeTHasa U HeyeTHaa yHKUMs. ®yHKumMa y = xn. OnpegeneHne KOpHA N-i CTeneHn. BbluncneHne KOpHen n -ii cTeneHu.

B naHHOW TemMe NpoAo/MKaeTCs U3yvyeHne CBOWCTB PYHKLUMWIA: BBOASATCA MOHATUA YETHOW U HEYETHOW PYHKLMWN, pacCMaTpuUBalTCS CBOMCTBA
CTEMEHHON (hYHKLMW C HaTypa/sibHbIM MOKa3aTenem.

CBOWCTBA KOPHEW M- CTENEHW, MOHATUE CTEMeHU C paunoHaNbHbIM MOKa3aTe/leM M ee CBOWCTBA He M3y4yaroTcs. DTOT mMaTepuan byget
paccMOTPEH B CTapLUuel LUKone.

CnaBa 5. 3neMeHTbl KOMOVMHATOPUKN N TEOPUN BEPOSITHOCTEN

KombuHaTtopHOe npaBuao YMHOXeHUs. [epecTaHOBKKU, pasMelieHus, coveTaHud. OTHOCUTEeNbHAA 4YacToTa M BEPOATHOCTb CAy4YailHOro
cobObITUS.

N3yyeHne TemMbl Ha4YMHAETCA C pelleHnsa 3afay, B KOTOPbIX TpebyeTcs COCTaBUTb T€ WM UHble KOMOUHALMWM 3N1EMEHTOB W. MOACYNTATb UX
yncno. PasbAcHAeTCA KOMOWHATOPHOE MpPaBMI0 YMHOXEHWS, KOTOpPOe MCMOMHATCA B AanbHeilwem MNpu BbiBOAE (opMmyn And MNoAcYéTa uyucna
nepecTaHOBOK, pa3meLleHnii n coyeTaHuii. Mpu M3yyeHUM JaHHOTO matepuana Heob6XoAMMO 06paTUTb BHMMaHMe 06y4aroWMXCH Ha pasnuyue
MOHATUI «pa3MeLeHne» N «coUyeTaHUe», CHOPMMPOBATb Y HUX YMEHUE ONpeaensiTb, 0 KaKOM BUAe KOMOMHALWNA NAeT peyb B 3agade.

B paHHOW Teme o6yuvarolimecs 3HaKOMATCA C HayalbHbIMW CBEAEHUSMU M3 TEOPUW BEPOATHOCTEN. BBOAATCA NOHATUA «CAy4vaiHoe
COObITUE», «OTHOCUTENbHAA YacToTa», «BEPOSITHOCTb CAY4YaHOro co6bITUA». PaccmMaTpMBarOTCA CTaTUCTMUYECKUIA U KnacCUYeckuii NOoAXoAbl K
onpefeneHNto BEePOATHOCTU C/lyYaiHOTro Cco6bITUS. BaXHO 06paTuUTb BHMMaHMe O06ydyarWMXcs Ha TO, UYTO KNacCUMYeckoe onpepeneHue
BEPOATHOCTU MOXHO MPUMEHSTb TONbKO K TaKUM MOAENSAM peanbHblX COObITUIA, B KOTOPbLIX BCE MCXOAbI ABNSOTCA PaBHOBO3MOXHbIMMW.

CnaBa 6. NoBTOpEHuUe



TeMaTM4uecKoe NaaHUPoBaHUE C ONpPeaesieHNEM OCHOBHbIX BUAOB YUYEOHOW 1eATe/TbHOCTY

No CofepxaHne matepumana
n/n
MoBTOpEHUE
(IECER KBagpaTuuHasa yHKuuA

Kon-Bo

yac

23

obyyaroLimxcsa

XapaKTepncTuKa OCHOBHbIX BUOB AeATENbHOCTU YUeHMKa (Ha YPOBHE YUeBHbIX
[evicTBuiA)

Bbluncnatb 3Ha4YeHUa yHKUMK, 3afaHHO (DOPMYON, a Takxe ABYMSA U Tpems
(hopmynamu. OnucbiBaTb CBONCTBA (PYHKLMIA HA OCHOBE MX rpauueckoro npesicTaBieHus.
WNHTepnpeTpoBaTh rpaMkn peasnbHbix 3aBUCMMOCTeN. OTMYaTh KBaApaTHbI Tpexy/ieH
OT APYTrX MHOro4Y1eHoB. HaxoAnTb KOPHM KBaAPAaTHOrO TpexysieHa. Boigenats kBagpar
ABYU/IeHa U3 KBapaTHOro TpexuseHa. PacknafblBaTb KBaApaTHbIA TPeXUeH Ha
MHOXUTeNu. MokKasbiBaTb CXeMaTUUYeCKN NOMOXEHMNE HA KOOPANHATHON NNOCKOCTH
rpaukoB yHKUMiy=ax2y = ax2+n,y =a (x - T)2 CTpouTb rpapuk GyHKuUn 'y =
ax2+ bx + ¢, yMeTb yKa3blBaTb KOOPAUHATbLI BEPLUMHbI Napabosibl, e8 0Cb CUMMETPUN,
HanpaBneHne BeTBel Napabonbl. 1306paxaTb CXeMaTUYeCKM rpaduk

PYyHKUMM? = X" C YETHBIM M HEYETHbIM n. MOHMMaTb CMbICA 3anucen Bruaa

NT. 4., T4e a — HeKoTopoe uncno. VimeTb npefcTaBieHne 0 HaxXoXaeHnn

KOPHEN M- CTeneHn ¢ NOMOLLbIO KalbKynaTopa.



MnaBa Il

Mnasa Il

naBa IV

MnaBa V

YpaBHEHWS N HEPaBEHCTBA C
OZHOW NnepemMeHHOW

YpaBHeHMS UK HepaBeHCTBA
OBYMS NEPeMEHHbIMM

ApumeTnyeckas un
reoMeTpmyeckas nporpeccmm

SnemMeHTbl  KOMOMHATOPUKM
TEOpPUU BEPOSTHOCTEA

MoBTOpEHME

mToro

c

"

14

18

14

15

47

136

PellaTb ypaBHEHUs TPETbel WM YeTBEPTOM CTEMEHWU C MOMOLLbIO Pa3NOXKEHNS HA MHOXWTENN U BBEAEHWE BCMOMOraTeNlbHbIX
nepeMeHHbIX, B YaCTHOCTY pellaTb GUKBafpaTHble YpaBHeHMS. PellaTth Apo6Hble paLMoHaibHble YPaBHEHUS, CBOAS UX K LiebiM
YPaBHEHMAM C NOCNeAYHLLE/ NPOBEPKOI KOPHEIA.

PelaTb HepaBeHCTBa BTOPOI CTEMeHW, WCMOMb3ys rpauyeckme MpefacTaBneHns. PewlaTb HepaBeHCTBa BTOPON CTeneHw,
ucnonb3ys rpamyeckne npeacTaBneHus. Mcnonb3oBaTb MeTO[ WHTEPBAZIOB [/11 PELUEHWUS HECNOXHbIX PauyoHabHbIX
HepaBEeHCTB.

P e watb rpaMyeckn CUCTeEMbl ypaBHEHWIA. PeliaTb CUCTEMbI [BYX YPaBHEHWIA BTOPOW CTeneHW C ABYMS NepPeMEHHbIMM.
PellaTb TEKCTOBbIE 3afjaun, UCMOMb3yst B KayecTBe anrebpanvyeckoli MoAenu CUCTEMY YpaBHEHWIA BTOPOW CTeneHW ¢ AByMs
NepeMeHHbIMW; pellaTb COCTaBNEHHYH CUCTEMY, WHTEPMpPETMPOBaTb pe3ynbTaT. PellaTb HepaBeHCTBAa BTOPON CTereHw,
1CMNonb3ys rpaduyeckne npeacTaBieHUs

MMpVUMEHATbL MHAEKCHbIE 0603HAYEHNS AN YNEHOB NocneaoBaTenbHOCTe. MpuBOAMTL NPUMEpPLI 3aaHNsA NOCNeA0BaTebHOCTEN
(hopMynoii N-ro uYneHa v PekyppeHTHOIN (opMy/oid. BbIBOAUTL (OPMY/bl M-FO YfieHa apugMeTUYECKOW NPorpeccun, Cymmbl
NepBbIX M-Y/IEHOB apUPMeTUYECKO M TeOMETPUYECKO NpOrpeccuii, pewaTb 3afadn C WCMONMb30BAHWEM 3TUX (OPMYI.
JloKa3blBaTb XapaKTepUCTNUYECKOE CBOWCTBO apuU(MeTUYECKOW U FreoOMeTPUUYeCKoi nporpeccuii. PewlaTb 3afaum Ha CROXHble
NPOLLEHTbI, UCMO/b3Ys NPU HEO6X0AMMOCTMN KabKysaTop.

BbINONHATL Nepebop BCEX BO3MOXKHbLIX BApPUAHTOB [N MepecyéTa OGBLEKTOB W KOMOWHAUWiA. [MpUMeHSTb NpaBuno
KOMOUHATOPHOTO YMHOXeHWS.. PacnosHaBaTh 3afaul Ha BbIUWCNEHWE YKCNa MepecTaHOBOK, PasMELLeHuid, codeTaHuii 1
NPUMEHSATL COOTBETCTBYHOLLME (HOPMY/bI.

BblUMCNSATL  YacTOTY Cly4yaliHOro CcobbiTus. OLEHMBAaTL BEPOSITHOCTb  CMYYaliHOrO0 CO6LITUSI C  TMOMOLLBI  YacTOThl,
YCTaHOB/IEHHOM OMbITHLIM MyTéM. HaxoAuWTb BEPOATHOCTb C/y4YailHOTO COGLITMS Ha OCHOBE KNAcCUYecKoro OnpefeneHus
BEPOATHOCTY. MpMBOANTL MPUMEPbI JOCTOBEPHBIX Y HEBO3MOXHBIX COObITUIA.

HaxoanTb 3HaueHUs YUCMOBLIX U BYKBEHHbIX BbIpaXeHWA. MpUMeHsTL DOPMy/bl M-FO YfeHa U CYMMbl apudMETUUECKONA 1
reoMeTpUYeckoil MPOrpeccun. HaxoAUTb 3HAUEHUS YUCMOBLIX U BYKBEHHbIX BbIpaXKeHWIA. MPUMEHATL (hOPMY/bl N-FO UfieHa 1
CYMMbI apu(METNYECKOI 1 TeOMETPUYECKOI Nporpeccuit. BbINOMHSATL AeACTBUS C MHOFOU/IEHaMU, APO6HBIMI PaLMOHAbHBIMM
BbIPKEHNSMU. [TPUMEHSTb POPMY/Ibl COKPALLEHHOTO YMHOXEHUS; - YNPOLLATh BbIPKEHUS, COAEPXKALLME KBaAPATHbIE KOPHMW.
PacknafblBaTb MHOTOY/IEH Ha MHOXMWTENM PasfMyHbIMK crnocobamu. PellaTh ypaBHEHWS C OfHOW MepeMeHHOW U CUCTEMbI
YpaBHEHWI ¢ ABYMS MePeMEHHbIMU; PELIaTh 3afadunt C MOMOLLbIO COCTAB/IEHWS YPABHEHUS UMW CUCTEMbI YPaBHEHWIA C ABYMS
nepeMeHHbIMK. PellaTh HepaBeHCTBA 1 CUCTEMbI HEPABEHCTB C 0AHOI nepeMeHHOW. CTPouTb rpadukmn yHKLWIA; nccnesoBaTb
(DYHKLMIO HA MOHOTOHHOCTb; HaX0AWUTb NMPOMEXYTKM 3HAKOMOCTOAHCTBA; 06/1aCTb ONpe/eNeHns N 061acTb 3HAUEHUIA PyHKLMK,
PeluaTb 3aaaHus N0 U3y4eHHOMY MaTepuany



