AHHOTAN U4 10 ajaredpe B 9 kiiacce

Pabouas mporpamma o anredpe ans 9 kinacca cocTaBieHa Ha OCHOBE
aBTOPCKOM IIpOrpaMMBbl NpeAMETHOW JMHHUH cucteMbl YMK «Anroputm ycmexa» 1o
anreope 7-9 knaccoB A.I'. Mepamsik, B.b. [Tonouckuit, M.C. Sxup,

Ucnonrszyemsiit YMK BrtouaeT: yaeOHUK 11 00111e00pa30BaTeIbHBIX KJIACCOB
Anre6pa. 9 knacc. A.I'. Mep3msak, B.b. [lononckuii, M.C. fxup — M.: Benrana-I'pad,
2014, mupmaxtuueckue marepuanbl, A.I. Mep3nsak, B.b. [lononckuii, E.M.PabunoBuu,
M.C. Axup.

[Iporpamma  pa3paboraHa Ha oOcHOBE  (peJepajbHOr0  KOMIIOHEHTa
00pa3zoBaTeNbHOTO CTaHJapTa, 0a3ucHOrO nJaHa MyHUIUTIaTBEHOTO
00111e00pa30BaTEIHLHOTO Ka3€HHOTO YUPEXKACHUS CpeIHEH 00111e00pa30BaTeIbHOM IKOJIBI
nrt Ctpmwxu OpuyeBckoro pailona Kuposckoit obnactu. IlpenycmarpuBaer B 9 knacce
uzydenue anreOpsl B oo0beme 102 yaca B roa, 3 yaca B HEAEIIIO.

Henu u 3a0auu xypca:

1. BOCIHTaHUE POCCUMCKOMN TpaKIaHCKOW MICHTUYHOCTH: MATPUOTU3MA, YBAKEHUS K
OreuecTBY, OCO3HAaHMS BKJIaJa OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MHPOBOM
HaYKH;

2. OTBETCTBEHHOE OTHOIIEHHE K YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCs
K CaMOpPa3BUTUIO U CaMOOOPAa30BaHUI0 HAa OCHOBE MOTHBALMU K OOY4YEHHIO U
MO3HAHUIO;

3. OCO3HaHHBIA BBIOOP M TMOCTPOEHUE NalbHEHIIeH WHIMBUIYaJbHOU TPACKTOPUHU
oOpa3oBaHusi Ha 0aze OPUEHTUPOBKU B MHpe mpodeccuil u npodeccuoHambHbIX
NPEINOUYTeHUH C Y4ETOM YCTOWYMBBIX MO3HABATENbHBIX MHTEPECOB, a TAKXKe Ha
OCHOBE (HOPMHUPOBAHUSI YBAKUTEIHHOIO OTHOIIECHUSA K TPYAY, Pa3BUTHE OIbITA
y4acTHs B COIMATIBHO 3HAYMMOM TPY/IE;

4. yMeHUE KOHTPOJIUPOBAThH MPOILIECC M pe3ysibTaT Y4eOHOH M MaTeMaTH4YeCKOM
NeSITENIbHOCTH;

5. KPUTUYHOCTb MBIIUICHUS, WHULMATABA, HAXOJUYHUBOCTh, AaKTHUBHOCTb IpHU
pEelIeHMH  MaTeMaTHYeCKUX 3ajad.

Conepxanne Kypca aiaredpsl 9 kiacca

1. Hepasencmea.

UucnoBbsle HEpaBEHCTBA M MX CBOWCTBA. llouneHHOE clOXEHHE U YMHOXXEHHUE
YUCJIOBBIX HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOM ITIEPEMEHHOM U UX CHUCTEMBI.

OcHogénas yenb — O3HAKOMUTD YUAIIUXCS C IPUMEHEHUE: HEPABEHCTB /JIs1 OLIEHKU
3HaYEHUUN BBIPAKEHUH, BBHIPAOOTaTh YMEHHE pellaTh JIMHEHHBIE HEPABEHCTBA C OJHOU
nepeMeHHONH U uX cucTeMbl. CBOIMCTBAa UMCIIOBBIX HEPAaBEHCTB COCTABJIAIOT Ty 0a3y, Ha
KOTOPOM OCHOBAHO PEILICHUE JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Teopemsl o
MOWIEHHOM CJIO)KEHHMM W YMHOXEHUM HEPABEHCTB, HAXOAUTHh NPUMEHEHUE IIpU
BBIITOJIHCHUHU IPOCTEHINNX YIPAKHEHUN HA OLEHKY BBIPAXECHHM 10 METOMY I'DaHHII.
BBomsitcss  moHsATUS  aOCONIOTHOW  TMOTPENIHOCTH M TOYHOCTH — NPUOIFKEHUS,
OTHOCHUTEJIBHOW IOTPEIIHOCTH. YMEHHsS NPOBOIUTH JACAYKTHBHBIE PAaCCyKICHUS



MOJYYArOT pPa3BUTHE KaK IMPH JIOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TAK U MPH
BBINOJIHEHUY YITPAXKHEHUH Ha JI0KA3aTEIbLCTBA HEPABEHCTB.

B cBs3u € penenneM JIMHENHBIX HEPABEHCTB C OJJTHOM MEPEMEHHO: TA€TCS IMTOHATHE
O YHUCJIOBBIX MPOMEXKYTKaX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHUS U OOO3HAUYCHMS.
PaccMoTpennio cucteM HEpaBEHCTB OJHOW MEPEMEHHOW MPEAIIECTBYET O3HAKOMIIEHUE
y4aluxcs ¢ MOHSITUSMHU MepeceYeHuss U 00bETUHEHUST MHOXKECTB.

[Ipy  pemieHMM  HEPABEHCTB  MCIOJB3YIOTCA  CBOMCTBA  PABHOCHIIBHBIX
HEPABEHCTB, KOTOPHIC PA3bIACHSIOTCS HAa KOHKPETHBIX mpumepax. Ocoboe BHUMaHHE
cienayeT yAENUTh OTPa0OTKE yMEHHUs permaT NpOoCTEeHIlne HEpaBeHCTBAa BHAa ax>b,
ax<0.<="" span="">

B »srToli Teme paccmaTpuBaeTCA TaKKE PEIICHUE CHUCTEM JBYX JIMHEHWHBIX
HEpPABEHCTB C OJHON MEPEMEHHOW, B YACTHOCTHM TAaKHX, KOTOPBIE 3allMCaHbl B BHJIC
JIBOMHBIX HEPABEHCTB.

Hepagencmea c 00noii nepemennoul

Lensle ypaBHeHus. J{poOHble panmoHanbHble ypaBHeHus. HepaBeHcTBa BTOpoOi
CTETIEHU C OJHOW MEPEMEHHONW. MeTo1 HHTEepBaoB.

OcHosHnas yenb — CUCTEMATU3UPOBATh U 000OIIUTE CBEJICHUS O PEIICHUH LIEJbIX U
JIPOOHBIX paIlMOHATBHBIX ypaBHEHUW C OJHOM MepeMeHHOW, cPopMUpOBaThH yMEHHE
peliaTh HEpaBeHCTBA BUJIA ax® + bx + ¢ >0 umm ax® + bx + ¢ <0, rae a # 0.

B or1oli Teme 3aBepiaeTcs HU3YUYEHHE paAllMOHAIBHBIX YPAaBHEHUU C OJHOU
nepeMeHHol. B CBs3M ¢ 3TUM MNPOBOAUTCS HEKOTOpoe o0oOIIeHre U yriyOiaeHue
CBEJICHUI 00 ypaBHEHUSIX. BBOJSTCS MOHATHS LENOT0 PAllMOHATIBHOTO YPABHEHUS U €0
CTEIICHU. YYalluecs 3HAKOMATCS C PELICHUEM YPAaBHEHUM TPEThEU CTEIIEHU U YETBEPTOU
CTEIIEHU C IIOMOIIBIO PA3JIOKEHUS HA MHOXUTEIM W BBEACHUS BCIIOMOIaTEJIbHOU
nepeMeHHoN. Meron pelieHuss YpaBHEHHM IIyTeM BBEACHUS BCIIOMOTIaTEJIbHBIX
NEPEeMEHHbIX OyJleT WIMPOKO UCIOJB30BAThCsl B  JajbHEHIIEM TMpU  pPElICHUU
TPUTOHOMETPUYECKHUX, TOTAPUPMUUECKUX U JPYTHX BUJIOB YPABHEHUU.

Pacmupsitorcsi cBeieHHsT O pEIIEHUH JPOOHBIX PAIMOHANBHBIX YpaBHEHHIA.
VYuyamuecss 3HAKOMATCSA C HEKOTOPBIMU CIIELUAJIBHBIMU [PUEMAaMM PELICHUS TaKUuX
YPaBHCHUU.

dopMHUpOBaHKE YMEHHI pelaTh HEpaBeHCTBA BUIa ax> + bx + + ¢ > 0 mm ax? + bx
+ ¢<O, rme a # 0 , OCyIIecTBIsAETCS C OMOPON Ha CBeACHUs O Tpaduke KBaJApaTUUHON
hyHKIIH.

VYyamuecs 3HaKOMATCS. ¢ METOJIOM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO PEIIAIOTCs
HECJIOKHBIE PAlMOHAJIbHBIE HEPABEHCTBA.

Hepagsencmea c 06ymsa nepemeHHbIMU
VYpaBHeHUE C ABYyMs MepeMeHHbIMH U ero rpaduk. Cuctembl ypaBHEHUU
BTOPOM cTereHu. PelieHue 3amady ¢ MOMOUIbIO CHUCTEM YpaBHEHHM BTOPOM CTEIECHHU.
HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU U UX CUCTEMBI.

OcHnosHnasi  yenb — BBIPA0OTAaTh YMEHHE peliaTh MPOCTEUIINE CUCTEMBI,
COZEpIKAIIME YPAaBHEHNE BTOPOM CTEIIEHU C JIByMs IEPEMEHHBIMH, U TEKCTOBBIE 33J1a4U C
IIOMOIIBIO COCTABJIEHUS TAKUX CHCTEM.

B manHOI TeMe 3aBepiaeTcs U3y4eHUe CUCTEM YPABHEHUH C IByMS IEPEMEHHBIMM.
OcHOBHOE BHUMaHHUE YJENSIETCS CHUCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUH MepBOM
CTEIIEHH, a JPYroe BTOPOH.



W3BecTHBIN ydamumcs cnoco0 TOACTAaHOBKM HAXOAWT 3JeCh JaibHEHIee
MPUMEHEHUE W TO3BOJIAET CBOJUTH PEMIEHUE TAKUX CUCTEM K PEIIEHUIO KBaJIpPaTHOIO
YpaBHEHUS.

O3HakoMJIEHHE y4alllUXCAd C TMpPUMEpPaMH CHCTEM ypaBHEHUH C AByMs
NEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUSI BTOPOW CTENEHH, JOJIKHO OCYLIECTBIISTHCS C
JIOCTaTOYHON OCTOPOKHOCTBIO M OTPAHUYHUBATHCS MTPOCTEUILIMMU TPUMEPAMHU.

[IpuBneueHre W3BECTHBIX ydYalmIUMCS TPadUKOB MO3BOJSET MPHUBECTH MPUMEPHI
rpau4YecKOro pemeHus: CUcTeM ypaBHeHHH. C MOMOIIBI0 TPaPUUIECKUX MPEICTABICHUI
MOXHO HArJIAJHO I[IOKa3aTh YYalluMCs, YTO CHUCTEMBl JIBYX YypaBHEHUU C ABYyMS
MEPEMEHHBIMU: BTOPOM CTENEHU MOTYT UMETh OJHO, JBa, TPU, YETHIPE PEIICHUS WA HE
VMETh PELICHUM.

Pa3paboTanHblii MaTemMaTuyeckuil anmapar MO3BOJISIET CYHIECTBEHHO PAaCIIUPHUThH
KJIaCC COAEPIKATEIBbHBIX TEKCTOBBIX 33]1a4, PEIIa€MbIX C TIOMOIIBIO CUCTEM YPABHEHHU.

N3yuenue Tembl 3aBepIiacTcsi BBEACHUEM MOHATUI HEPABEHCTBA ABYMS
MePEMEHHBIMU U CUCTEMbI HEPABEHCTB C JABYMSI IIepeMeHHbIMU. CBEJICHUS O
rpadukax ypaBHEHUU ¢ IBYMsI IEPEMEHHBIMH HUCTIOJIb3YIOTCS MPU UILTFOCTPAIUN
MHOKECTB PEIICHUN HEKOTOPBIX MPOCTEHUIINX HEPABEHCTB C IBYMs IEPEMEHHBIMHU U
UX CHUCTEM.

2 Keaopamuunasa ghynkuyus.

Oyukiusa. CeoiictBa pynkumii. KBagpaTHeiil Tpexuien. Pa3noxenue kBaapaTHOro
TpexwieHa Ha MHOkuTenn. OyHKuus y = ax? + bx + ¢, ee coiicTa u rpaduk. CreneHHas
byHKIHS.

OcHosHas yenb — PaCUIUPUTh CBEJIEHUS O CBOMCTBaX (YHKIIMI, O3HAKOMHUTH
y4daluxcsi co CBOMCTBaMU U rpadMKoM KBaJIpaTUUHON (YHKIUU. |

B Hagane Tembl cuctemaTusupyrrcs cBeneHuss o (GyHkuuax. I[loBropsroTcs
OCHOBHbIE TOHATHUSA: (QYHKIUS, apryMEHT, O0JIacTh ompezesieHus (yHKUUH, Tpaduk.
Jarorcs MIOHSATHUS 0 BO3PACTaAHUU U
yObIBaHUU (YHKIMH, TPOMEXKYTKaX 3HAKOIOCTOSIHCTBA. TeM caMbIM co3aaercs O6asza
JUTSI YCBOCHHS CBOMCTB KBaIPAaTUYHOM M CTETICHHON (DYHKITUH, a TakKe JUIS TadbHeUIIero
yrayOnenust (GyHKIMOHAIBHBIX MPEICTaBICHUN MPH U3YYEHHH Kypca anreOpbl U Haval
aHaau3a.

[logroroBuTenpHBIM  IIAroM K  HM3YYEHHIO  CBOWCTB  KBAaJpPAaTHUYHOU
GyHKIIMU SBISETCS TakKKe PACCMOTPEHHE BOMNpOca O KBAAPATHOM TPEXUICHE U €ro
KOpHSIX, BBIICJICHUM KBajJpara [BYWICHA W3 KBAJpPaTHOTO TpEXuwieHa, pa3yIoKeHUU
KBaJPAaTHOTO TPEXUWIeHa HA MHOXXHUTEIH.

W3y4eHue KBaJpaTUYHON (DYHKIMM HAYMHAETCS C PACCMOTPEHHU QYHKIMHU y = ax?,
ee CBOWCTB M OcOOeHHOCTeW Tpaduka, a TakkKe IPYrHMX YaCTHBIX BUJOB KBaJpPaTUYHOMN
Qynkuuy — QyHKUmi y = ax?+ b, y = a (x - M)?. DTH CBeAEHUS UCIOIb3YIOTCS MPH
M3Y4YCHHH CBOWCTB KBaJpaTWuHOW (yHKImMHM obmero Buma. BaxHo, uToOBbI ydaruecs
noHsnM, 4rto rpaguk QyHKmMU y = ax?+ bx + ¢ MOXKET ObITh IOJyd4eH U3 rpaduka
QyHKIMM y = ax’c MOMOWIBIO JBYX MapaielbHbIX IEPeHOCOB. IIpHeMbl MOCTPOEHUS
rpaduka QyHKIMH y = ax’ + bx + ¢ 0TpabaThIBaIOTCs HA KOHKPETHBIX puMepax. [Ipu sTom
0co0oe BHUMAaHHE CIEAYeT YIeIUTh (POPMUPOBAHHIO y YYaIIMXCSd YMEHHUs YKa3bIBaTh
KOOpJMHATHI BEPIIMHBI TapaboJIbl, €€ OCh CHMMETPHUH, HAIIPaBJICHUE BETBEH MapadoIIbL.

IIpy n3ydyeHun 310N TEMBI JAJIbHENIIEE PA3BUTHE I10Jy4aeT YMEHUE HAXOAUTH 110
rpaduKy TPOMEXYTKH BO3pacTaHUsi M yObIBaHUSA (YHKIMH, a TAKXKE MPOMEKYTKH, B
KOTOPBIX (DYHKIIUS COXPaAHSET 3HAK.



VYuyamniuecs: 3HaKOMSITCSI CO CBOMCTBaMH CTENEHHON (PYHKIMU y = X" [IPU YETHOM U
HEUETHOM HATypaJbHOM IOKa3arene m. BBoauTcs moHaTHe KOpHSA n-il creneHu. OHU
IIOJIy4aroT MPEICTABICHUE O HAXOKACHUU 3HAYEHUN KOPHSA C IOMOIIBI KaJIbKYJISATOPA,
MpuYeM BbIPaOOTKA COOTBETCTBYIOIIUX YMEHHM HE TpeOyeTcsl.

3 Dnemenmut NPUKIAOHOI MAMEMAMUKU.
MatemaTuueckoe monenupoBanue. [Ipouentheie pacuersl. [IpubamxeHHbIe
BeluuCiIeHUsI. (OCHOBHBIE TpaBWwia KOMOWMHATOpPUKUA. OTHOCHUTENbHAs dYacToTa W
BEpPOSITHOCTh ~ ciyyailHOro coObiTus. Kiaccuueckoe ompeerneHne BEpOSTHOCTH.
HauanpHble cBeIeHNs O CTaTUCTHKE.

OcHoénasi yenb — O3HAKOMHUTBH YYalIUXCSl C IIOHATHAMH IIE€PECTAaHOBKH,
pa3MelleHus, COYeTaHUsI U COOTBETCTBYIOUIUMH (opMyJiaMU ISl TOJCYETa MX YHCIIA;
BBECTHU MOHSATUS OTHOCUTEIHHOM YaCTOThHI M BEPOSATHOCTU CIYYaMHOTO COOBITHS.

N3yueHne TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TPEOYeTCsl COCTaBUTh T€
WM WHBIE KOMOWHAIIMK DJEMEHTOB U TMOACYMTATh HUX YUCI0. PaszbsicHseTcs
KOMOMHATOPHOE TMPAaBWJIO YMHOMKEHHUS, KOTOpOE€ HCIONb3yeTCsl B JajbHEHIIeM mpu
BBIBOJIE (OpMYJ JJIsl TIOJICUeTa YKClia TIEPECTaHOBOK, pa3MelleHud u codeTaHuid. I[lpwu
M3Y4YeHHH JJaHHOTO MaTepHalia HeoOX0IMMO OOpaTUTh BHUMaHHUE Y4YalluXcs Ha pa3inyiue
MOHATUH «pa3MeIlleHue» U «coueTaHuey, chopMUPOBATh Y HUX YMEHHUE OMPENeNiTh, O
KaKOM BHJIe KOMOWHAIIUI HJIET peyb B 3a/1aue.

B naHHOI TeMe ydamuecs 3HAKOMSTCS C HayaJbHBIMH CBEIACHUSMHU U3 TECOPHUU
BeposiTHOCTEH. BBoIuUTCS MOHATHE «CloydyallHOE COOBITHEY», «OTHOCHUTEIbHAS 4acTOTay,
«BEPOSITHOCTH ~ CIy4yallHOro  coObITHS». PaccmaTpuBaroTcs — CTaTUCTHUECKMM U
KJIACCMYECKHUM TMOAXOAbl K ONPEENIEHHUI0 BEPOSITHOCTU Cily4ailHoro coObiTus. Baxno
oOpaTUTh BHHUMAaHHE y4Yall[UXCsl Ha TO, YTO KJIACCHMYECKOE OIpeJelieHne BEPOATHOCTH
MO>KHO MPUMEHSTH TOJBKO K TAKUM MOJIEJISIM PEAIbHBIX COOBITHI, B KOTOPBIX BCE UCXO/bI
SBJISIFOTCSI PABHOBO3MOKHBIMH.

4 Yucnoewle nocnedosamenbHocmu.

UucnoBble  MOCIEIOBATEIbHOCTH.  ApHdMeTHYEecKass U reoMeTpudecKas
nporpeccuu. @opmyJibl I-roujaeHa U CyMMbI IIEPBBIX N YJIEHOB MPOTrpeccuu. becKoHeuHo
yObIBaroIasi reoMeTprIecKasi Mporpeccusi.

OcHosHnas yenb — J1aTh TOHATUS 00 apudMETHYeCKO M TeoMeTpHUYeCcKOon
MPOTrPECCUsiX KaK YUCIOBBIX MMOCIEI0BATEIBHOCTAX 0COO0Tr0 BUIA.

[Ipn wm3yueHuu TeMmbl BBOJUTCS TOHSTHE IOCIEIOBATEIbHOCTU, Pa3bIACHIETCS
CMBICT TEPMHHA «N-H UJI€H [OCIIEOBATEIIbHOCTHY, BBIPAOATHIBACTCS YMEHHUE
UCIIOJIb30BaTh HWHJICKCHOE OOO3HA4YeHHE. OTU CBEJEHUS HOCAT BCIIOMOTATEIbHBIN
XapakTep H UCHOJB3YIOTCS Ui U3Y4YeHHS apu(METHYECKOM U TeOMEeTpUUYECKOM
MPOrPECCUN.

PaGora ¢ hopmynamu n-ro 4jaeHa u CyMMBI IEPBBIX I'a YWICHOB MPOTPECCH, TOMUMO
CBOETO OCHOBHOIO HA3HAYCHMS, I[IO3BOJSET HEOJHOKPATHO  BO3BpAIIATHCS K
BBIYHCIICHUSIM, TOXJIECTBEHHBIM MPEOOPA30BaHUSM, PEIICHUIO YPaBHEHH, HEPABEHCTB,
CUCTEM.

PaccmarpuBarorcs XapaKTEPUCTUUECKHUE CBOMCTBA
apuMeTHUeCKOH W TEOMETPUYECKON MPOTPECCHIl, YTO TMO3BOJISIET PACIIUPUTH KPYT
MpeaJiaraeMbIxX 3a7a4.

8. Iloemopenue (umozosoe)

Ocnosnas yenw. [1oBTOpUTH, 3aKpenuTh 1 06001mUTH OCHOBHBIE 3YH, momyueHHbIC

B 9 Kiacce.



TemaTuyeckoe IIAHUPOBAHUE

B ToM umncie

Ne Bcero uyacos KOHTPOTLHBIE
HaumenoBaHue pa3ieioB H TeM padoThI

1 [ToBTOpEHUME 4 1

2 Hepagencrtaa. 20 1

3 KBagpatuunast pyHkIus. 34 2

4 DJIEMEHTBI ITPUKIIATHON MAaTEMAaTHKHU. 20 1

5 YucnoBble MOCIEI0BATENIBHOCTH. 17 1

6 Htorosoe moBTOpeHue. 7 1
Hroro 102 7




