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IMosicHUTEIbHAS 3aNIHCKA
JlanHast paboyasi mporpaMMa OpUEHTHPOBAaHA HA YJalIuXcs 9 Kiiacca U peaau3yeTcs Ha OCHOBE CIICIYIOIINX JOKYMEHTOB!

1. 3akon 06 o6pazoBanuu Poccuiickoit @eneparym Ne 273 —D3 ot 29.12.2012

2. OenepanbHBIA TOCYIApCTBEHHBIH 00pa3oBaTEIbHBIN CTAaHAAPT OCHOBHOTO 0OmEero oOpa3oBaHUS, YTBEP)KICHHBIM MpPHUKa3oM MUHHUCTEpPCTBA
obpa3oBanus u Hayku PD ot 17 mekadpst 2010 roma Ne 1897

3. Ilpuxa3z MunucrepcrBa oOpa3oBanusi u Hayku P® «O BHeceHMHM W3MEHEHHMH B (enepaibHbBIl TOCYyJapCTBEHHBIH 00pa30BaTeNbHBI CTaHIAPT
OCHOBHOTO 0011ero oopazoanus» ot 15.12.2015 roga Ne 1577

4. @enepanbHbll MepeueHb Y4eOHUKOB, PEKOMEHJOBAHHBIX MuHucTtepcTBoM oOpasoBanust Poccuiickoit denepannu K HCIONb30BAaHUIO B
00pa3zoBaTeIbHOM IPoIIecCce B 00IIe00pa30BaATENbHBIX YUPEKICHHIX.

5. TpeboBaHus K OCHaIlIEHHIO 00pa30BaTENBHOIO NpoIEcca B COOTBETCTBHU C COJIEp)KaHHMEM Y4EOHBIX MPEIMETOB KOMIIOHEHTAa TOCyAapCTBEHHOTO
cTaHgapTa 001ero oopa3oBaHusl.

6. Anrebpa. Paboumne mporpammel. I[lpenmerHas nuamst yaeonuko FO.H. Makaperuepa u apyrue. 7-9 kimaccel: y4ue0. mocobue s o0meoOpas3oBar.

opranu3zaruit/ H.I'. Mungrok. — 3-e u3n. — M.: [Ipocesimenwne, 2016.

[IporpamMma coOTBETCTBYET YUEOHUKY
Anrebpa. 9 kiacc; yaeOHUK A1 oOpa3oBaTenbHbIX yupexkaenuii/ FO.H. Makapseraes, u3a. — M.: [Ipocssimenue, 2017 1.

Pabouyas mporpamma cocrapiieHa cornacHo yueonomy miany MBOY Tarapcko-IlIManakckoit mKoJbl: 3 yaca B HEICIIO, Bcero 99 yacos.

IInanupyemble pe3y/bTaThl 0CBOEHHA Y4eOHOI0 NpeaMeTa

N3yueHne MaTreMaTuKu B OCHOBHOM IITKOJIE 1a€T BO3MOXKHOCTh 00YYarOIIUMCS JOCTHYb CIEAYIOMNUX PE3YJIbTaTOB:
JInynocTHBIE

[IpuoputeTHoe BHUMaHKE yenseTcss OPMUPOBAHUIO:

* YMEHHH SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIH B YCTHOW U MUCHbMEHHOMN pedH, MOHUMATh CMBICI TOCTABIEHHON 33a/1a4ul, BEICTPAUBATh
apryMeHTaluI0, TPUBOIUTH MPUMEPHI U KOHTIIPUMEPHIL;

* KPUTUYHOCTHU MBILUICHUS, YMEHUS PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHMs, OTJIMYATh TUTIOTE3Y OT (haKTa;

* KPEaTUBHOCTH MBIILICHHS, MHUIIUATUBBI, HAXOJUMBOCTH, AKTUBHOCTH TPU PELICHNN MaTeMaTHYeCKHX 3a]1a4;

* BBIPAXKEHHOM YCTOWYMBOM yueOHO-I03HABATEIHHON MOTHUBAILIMY U MHTEPECA K YUEHUIO;

* TOTOBHOCTH K caMOOOPa30BaHUIO U CAMOBOCIIUTAHUIO;

* aJICKBaTHOM MO3UTUBHON CaMOOILICHKU;



Bocnuranue kaduecTB JINYHOCTH, O6€CH€‘-II/IBaIOH_[I/IX COINAJIbHYIO MO6I/IJIBHOCTB, CIIOCOOHOCTH IMPUHUMATB CaMOCTOATCIIbHBIC PCIICHUA

PeryasituBHbIe

OO0yuaromuiicst MOJYyYUT BOZMOXKHOCTh HAYUUTHCS:

* CAaMOCTOSITEIILHO CTAaBUTh HOBBIC YUE€OHBIC IICJIM U 3a]a4H;

* [IpU [JTAHUPOBAHUM JOCTUKEHUS LIETIEH CaMOCTOSATEIbHO, MIOJTHO U aJIEKBATHO YYUTHIBATh YCIOBUS U CPEJICTBA UX JOCTIKEHHUS;

* BBIJICIIATH aJTbTCPHATHBHBIC CIIOCOOBI JOCTIDKEHUS 1SN U BRIOUpaTh HanOoee 3pGeKTHBHEBIN crIoco0;

* OCHOBaM CaMOPETYJISIIIUH B y4eOHOM M IO3HABATEIBHON NESTEILHOCTH B ()OpME OCO3HAHHOTO YIPABICHHSI CBOMM MOBEJICHHEM U JIEITEITLHOCTBIO,
HAMpaBJIECHHOW HA JIOCTUYKEHHE TTOCTABJICHHBIX LEIEH;

* OCYILIECTBJISITH TIO3HABATEIBbHYIO PEQIICKCUIO B OTHOIIEHUH ACHUCTBUHN IO PEIICHUIO YUeOHBIX U MMO3HABATEIHHBIX 33]1a4;

* aJICKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTHUECKOTO MM MPEoIaraéMoro pacxo/ia peCypcoB Ha pelleHue 3a1a4u;

* aJICKBATHO OIICHUBATH CBOM BO3MOXHOCTH JIOCTHKCHHUS IIEJIM ONPEACTIEHHON CII0OKHOCTH B PA3IMYHBIX c(pepax caMOCTOSTEIILHON eI TEHbHOCTH,

* OCHOBAaM CaMOPETYISIIIUN AYMOITMOHAIBHBIX COCTOSHUI;

* MpUJIaraTh BOJIEBBIC YCUIIUS U MPEOJI0JIEBATh TPYTHOCTH U MPETATCTBUS HA TYTH JOCTHKCHHUS TICJICH.

KoMmyHHKaTUBHBIE

OOyuaromuiicst MOTYyIUT BOZMOKHOCTh HAYIUTHCS:

* YYUTHIBATh U KOOPJUHUPOBATH OTIUYHBIC OT COOCTBEHHOMW MO3UIIMU IPYTHX JIOJIEH B COTPYIHUUYECTBE;

* YUUTBHIBaTh pa3Hble MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEIBLHOCTH MHEHHH U MOJIX0JI0B K PEUICHHUIO MPOOIEMBI;

* IPOJYKTUBHO pa3pemiath KOHQIMKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UILIUN BCEX YUaCTHUKOB, TIOMCKA U OLIEHKH aJIbTepPHATUBHBIX CIIOCOOOB
paszpelieHns KOH(INKTOB; T0TOBAPUBATHCS U MIPUXOIUTH K OOIIEeMY PEICHUIO B COBMECTHOM 1€ TENbHOCTH;

* OpaTh Ha ceOsl THUITMATUBY B OpPraHU3AIMH COBMECTHOTO JIEHCTBUS (JI€JI0BOE JIUACPCTBO);

* OKa3bIBATh MOJAJCPIKKY U COACUCTBUE TEM, OT KOT'O 3aBUCHUT JIOCTIKEHHUE 11eJI B COBMECTHOM JI€ATEIbHOCTH;

* OCYIIECTBJIATh KOMMYHUKATUBHYIO Pe(ICKCHIO KaK 0CO3HAHNE OCHOBaHMI COOCTBEHHBIX ACUCTBUI U ACWCTBUI MAapTHEPA;

* B Ipoliecce KOMMYHUKAILUU JOCTaTOYHO TOYHO, ITOCJIEI0BATENILHO U MOJIHO MepeiaBaTh NapTHEPY HEOOXOUMYI0 HH(OPMAIIMIO KaK OPUEHTHUP TS
MIOCTPOCHUS ICHCTBUS;

* BCTYNATh B AUAJIOT, a TAKXKE Y4aCTBOBATh B KOJUIEKTUBHOM OOCYK/IEHUU MPOOJIeM, y4acTBOBATh B IUCKYCCUU U apTyMEHTUPOBATH CBOIO MO3UIIMIO,
BIIIETh MOHOJIOTHYECKOW U IUATIOru4eckoi oopMaMu peuu;

* CJIeI0BATh MOPATbHO-ITHUECKHUM U TICUXOJIOTMYECKUM MPUHIUIIAM OOIICHUS U COTPYIHHYECTBA HA OCHOBE YBAXHUTEILHOTO OTHOIIICHHUS K apTHEPaM,
BHHMMAaHUS K JIMYHOCTH JIPYTOT0, aIeKBATHOT'O MEXKIMYHOCTHOTO BOCIIPHUATHSI, TOTOBHOCTH a/ICKBATHO PEarupoBaTh HA HYK/IbI IPYTUX, B YACTHOCTHU
OKa3bIBaTh MOMOIIb U IMOLMOHAIBHYIO MOAEPKKY apTHEPAM B IIPOIECCE TOCTHKEHUS 00IIel e COBMECTHON AeSITeTbHOCTH;

* ycTpauBaTh dQGEKTUBHBIE TPYNTIOBBIE 00CYKIEHUS U 00ecTeynBaTh OOMEH 3HAHUSMU MEXK/y WICHAMU TPYIIIbI A7 TPUHATHS Y3PPEKTUBHBIX COBMECTHBIX
peLIeHui;



* B COBMECTHOM JIEATEIILHOCTH YETKO (OPMYITHPOBATH IIEIIU TPYIIIBI U MO3BOJISITH €€ YIACTHUKAM MPOSIBIISTH COOCTBEHHYIO SHEPTHIO JIJIS IOCTHIKCHHUS STHX
nesuen.

Ilo3HaBaTebHBIE

OO0yuaromuiicst MOJYyYUT BOZMOXKHOCTh HAYUUTHCS:

* CTaBUTH IPOOJIEMY, apTYMEHTUPOBATH €€ aKTYaJIbHOCTH;

* CaMOCTOSATEIHHO MTPOBOJINUTH UCCIICIOBAHUE HA OCHOBE IMIPUMEHEHUS METOJIOB HAOIFOICHUS U DKCIICPUMEHTA;

* BBIJIBUTATh THUIIOTE3bI O CBS3SX U 3aKOHOMEPHOCTSAX COOBITUH, MPOIIECCOB, 0OBEKTOB;

* OpPraHU30BbIBATh HCCIICIOBAHUE C IIEIIBI0 TPOBEPKHU THITOTES;

* JIeJIaTh YMO3AKITIOUEHUs (MHIYKTHBHOE ¥ [0 aHAJIOTHUH) U BEIBOJIBI HA OCHOBE apTyMEHTAIIUH.

B xo00e oceoenusn codepafcanuﬂ Kypca yuauiuecs nojiydam 603IMONCHOCMb:

® Ppa3BUTh MPEACTABIEHUS O YHCIE U POJIM BHIUKCICHUN B YEIOBEUECKOH NpakTuke; cHhOpMHUpPOBATh NMPAKTUUYECKHE HABBIKM BBINIOJHEHHS YCTHBIX,
MMUCbMEHHBIX, MHCTPYMEHTAIBHBIX BBIYUCICHUH, PA3BUTh BBIYNCIUTEIBHYIO KYIbTYPY;

® OBJIAJIETh CHUMBOJIMYECKHM SI3BIKOM airedpbl, BbIpaboTaTh (HOpMalibHO-ONEPATUBHbIE AlIreOpanvyeckue yMEHHs M HAydUTbCS NPUMEHSTh HMX K
PELICHNI0 MaTEeMaTHYECKIX U HEMaTeMaTUYeCKuX 3a/1ay;

® U3y4YUTh CBOICTBA U IrpadUKHU 3IE€MEHTAPHBIX (YHKIIMM, HAYYUTHCS MCIOJIb30BaTh (DYHKIIMOHATBHO-TpaQUUecKre MpeICTaBICHHsI sl OMMCAaHUS U
aHaJIM3a pealbHbIX 3aBUCUMOCTEN;

® T[OJY4YUTHh MPEACTaBICHHUS O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSX B pEabHOM MHpE U O Pa3IMYHbIX CHOCO0axX HUX H3y4eHHs, 00 0COOEHHOCTSX
BBIBOJIOB ¥ IPOT'HO30B, HOCSIIIUX BEPOSITHOCTHBIN XapaKTep;

® Ppa3BUTh JIOTMYECKOE MBIIUJICHHE M PEeYb — YMEHHs JOTMYEeCKH OOOCHOBBIBATh CY)KJIEHHUSA, NMPOBOJUTH HECIOXKHBIE CHCTEMATH3allMH, MPUBOIAUTH
MpUMEpPbl U KOHTPIPUMEPHI, UCIOJIb30BaTh pa3IMUYHbIE S3bIKM MAaTEMaTUKU (CJIOBECHBIM, CHUMBOJUYECKHH, rpaduueckuil) s HILIIOCTPALUU,
HMHTEpIPETAINHU, APIYMEHTALUH U 10Ka3aTEIbCTBA;

L4 C(bOpMI/IpOBaTI) NpEaACTaBICHUA 00 HN3Yy4a€MBbIX IIOHATHAX M METOJaX KakK BayKHEHUIITNX Cpe€acTBax MAaTECMATHUYCCKOI0O MOACITIUPOBAHUA PCATbHBIX
IpoueccoB 1 SIBJICHUI.



Couepmanne Kypca MaTEMaTUKHU

IoBTopenue (10 yacoB)
KBanparuunas pynkuus (22 yaca)

®ynxuus. Coiicta pynkiuit. KBagpaTHslii TpexdieH. Pasnoskenue KBaapaTHOTO TpexuneHa Ha MHOkuTenn. Oynkmus y = ax? + bx + ¢, eé cBoiicTBa
u rpaduk. HepaBeHCTBa BTOPOIA CTETIEHU C OJIHOM IepeMeHHOH. MeTo 1 HHTepBaJIoB.

Heab: pacumpuTh cBeOeHUS O CBOWCTBAX (QYHKIMM, O3HAKOMHUTH OOYYalOIIMXCS CO CBOWCTBAMHM M Tpa@UKOM KBaJpaTUYHON (QyHKIUH,
c(hopMHpPOBATH YMEHHE PElTaTh HEPABEHCTBA BHA ax’ + bx + ¢>0 ax? + bx + ¢<0, rze a0.

B nHauvane Tembl cuctemMaTtusupyroTcs cBeleHUS O (QyHKUusAX. [IOBTOPSIIOTCSI OCHOBHBIE NOHSTHA: (QYHKIMS, apryMEHT, O0JIacTh OIpENeICHUS
¢byHkuuy, rpaduk. J{aroTcs NOHATHS O BO3pacTaHUM U yOBIBAaHMM (DYHKIMU, MPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3JaeTcs 0a3a Ijsl YCBOEHUS
CBOMCTB KBaJIpaTUYHOW U cTeNeHHON (PYHKIUH, a TakKe s AajbHelero yriyoneHus pyHKINOHAIBHBIX MIPEICTAaBICHUHN pU 3YYeHUHU Kypca anreOpsl U
HaYaJl aHaJIN3a.

[ToaroToBUTEIBHBIM MIATOM K M3YYEHUIO CBOMCTB KBAJAPATUYHOW (PYHKIIMH SIBJISIETCS TAK)KE€ PACCMOTPEHHE BOIMPOCA O KBAJAPATHOM TPEXUJICHE U €T0
KOPHSIX, BBIICJICHUH KBaJpaTa ABYYICHA U3 KBAJPATHOrO TPEXUWIEHA, PA3JIOKEHUH KBAIPATHOTO TPEXWICHA Ha MHOKHUTEH.

W3ydenne KBaApaTHUHOM (YHKIMM HAUMHAETCSA C PACCMOTpeHMs (DYHKIHH y—=ax’, eé CBOMCTB M 0COOEHHOCTeH rpamka, a TakKe APYTHX YaCTHBIX
BHJIOB KBAJPATHUHOH (QYHKIMM — QYHKIMH y=ax’+Nn, y=a(x-M)2. DTH CBEJCHMS HCIIONB3YIOTCS NPU U3YyUYEHWH CBOMCTB KBAJPATUUHOH (GYHKIMH OOIIEro
BHIa. BaxkHO, 4TOGOBI 00ydaromuecs MOHsIN, 9To Tpaduk QYHKIHH y = ax> + bX + ¢ MOXeT ObITh MOydeH u3 Tpaduka GyHKIUH Y = ax> ¢ MOMOIIBIO JABYX
NapaIenbHBIX TIepeHocoB. IIpuéMbl moctpoenus rpaduka GyHKIME y = ax> + bx + ¢ oTpabaThIBaroTCsl Ha KOHKPETHEIX mpuMmepax. IIpu 3Tom ocoboe
BHUMAaHHE CIICAYET yICIUTh (OPMHUPOBAHUIO Y OOYYAIONIMXCS YMEHHS yKa3bIBaTh KOOPMHATHI BEPIIMHBI 1Mapaloiibl, €€ OCh CUMMETPHUH, HAIPABJICHHE

BETBEM mapadoJIbl.

[Ipu n3yueHun 31Ol TEMbI JalbHEeHIIee pa3BUTHE MOTYYaeT YMEHHE HAXOIUTh M0 rpaduKy MPOMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKIIMH, a TAKKE
MIPOMEXYTKH, B KOTOPBIX (DYHKIIHS COXpaHSET 3HAK.

dopmupoBaHie yMEHMiI pernaTh HepaBeHCTBa BMa ax> + bx + ¢>0 ax? + bx + ¢<0, rae a# 0, oCyIecTBIsETCA ¢ ONOPOil Ha CBeJeHHs O rpaduke
KBaJpaTUYHOM QYHKIMHK (HAIIpaBJIeHHe BETBEH MapaboIibl ee pacroioKeHHe OTHOCUTEIbHO ocu OX).

O6y11a10mnec;1 3HAKOMATCA C MCTOAOM HMHTCPBAJIOB, C IIOMOIIIBIO KOTOPOI'O PCHIAOTCA HCCIIOKHBIC PAIlMOHAJIbHBIC HCPABCHCTBA.



OOy4aroriecs: 3HAKOMSITCSI CO CBOWCTBAMH CTENEHHOHM (QyHKIMU y=X" IpPU Y€THOM U HEYETHOM HATYPAIBLHOM IOKa3arene N.. BBOIUTCS MOHSATHE

KOpHsL N-ii crenenn. OOyyaronmecs JOJOKHBI MOHUMATh CMBICI 3amuceil Buja ¥—27, 4/81. OHHU MOIydatoT MPEICTABICHHE O HAXOXKICHUH 3HAUYCHUM KOPHS
C MIOMOUIBIO KAJBKYISATOPA, IPUYEM BBIPaOOTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTCs.

YpaBHeHHsI U HEPAaBEeHCTBA C 0HOIi nepemMeHHoii (14 yacoB)

Lenble ypaBHEHUS. YpaBHEHHUE C IBYMs IEpeMEHHBIMU U ero rpaduk. CUcTeMbl ypaBHEHUN BTOPOM cTeneHU. Pelenune 3aga4 ¢ moMoumpbIo cucreM
YPAaBHEHUIl BTOPO# CTENEeHH.

Heab: cuctematu3nupoBaTh U 000OIMIUTH CBEIEHHUS O PELICHUH IIENIBIX ¢ OJHOM mepeMeHHOW, BripaboTaTh yMeHuUe perarh IpOoCTeHIIne CHCTEMBI,
coJiepKalllie ypaBHEHUE BTOPOI CTENEHU C JIBYMs MEPEMEHHBIMU, U TEKCTOBBIE 3a/lauMd C MOMOIIBIO COCTABIIEHUS TaKUX CUCTEM; BbIpabOTaThb yMEHHE
pelarh NpoCTEUIINe CUCTEMBI, COJEepkKalllle YpaBHEHHE BTOPOM CTENEHH C JBYMS NEPEMEHHBIMHU, U TEKCTOBBIE 3a/1la4l C MOMOIIBIO COCTaBICHUS TaKUX
CHCTEM.

B sT10it Teme 3aBepinaercs M3ydeHHE PALMOHAIBHBIX YpPaBHEHHMH C OJHOW MepeMeHHOW. B cBSi3u ¢ 3TUM NMPOBOJIUTCS HEKOTOpoe 000OIIeHHE U
yrayOneHne cBeieHU 00 ypaBHEHHUAX. BBOJSATCS MOHATHS LENOT0 palMoOHaIbHOTO YpaBHEHMs U ero creneHu. OOydaromuecs 3HaKOMATCS C peIIeHHEM
YpaBHEHUMN TPEThEU CTENEHU U YETBEPTOM CTEMEHU C MOMOIIBIO PA3I0KEHNUS] HA MHOYKUTEIIM U BBEICHHS BCIIOMOTaTEIbHON IEpEMEHHOM. MeTo pereHust
YpaBHEHUH IIyT€M BBEICHMSI BCIIOMOTATENIbHBIX IMEPEMEHHBIX OydeT MIMPOKO HCIOJIb30BaThCsl JAATbHEHIIEM MpU pPELIEHUH TPUTOHOMETPUUYECKUX,
Jorapu(MUUECKUX U IPYTUX BUIOB YpaBHEHUH.

B nanHo# Teme 3aBeplIaeMcsl U3yUYE€HUE CUCTEM YPaBHEHHH C AByMs. nepeMeHHbIMU. OCHOBHOE BHUMAHHE YAENSETCS CUCTEMaM, B KOTOPBIX OJTHO U3
ypaBHEHUW TIEPBOM CTETEHU, a Ipyroe BTOPOM. M3BeCTHBIN 0O0ydaromuMcs criocod MOACTaHOBKH HAXOJUT 37ECh NalbHEHIIee MPUMEHEHUE U TIO3BOJISIET
CBOJMTD PEILIEHUE TAKUX CUCTEM K PELICHHUIO KBaJJPaTHOTO YPABHEHHUS.

O3HakoMJieHHE OOYyYaroIMXCs C MpUMEpaMH CHUCTEM YPaBHEHHWM C JABYMs MEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHUS BTOPOH CTENEHH, JOKHO
OCYILIECTBIISITHCS C IOCTATOYHON OCTOPOKHOCTHIO M OTPaHUYUBATHCS MPOCTEHITUMU MPUMEPAMH.

[IpuBneueHne M3BECTHBIX OO0ydYarOIIMMCS Tpa@HUKOB MO3BOJIAET MPHUBECTH MPUMEPHI I'padUUYEcKOro peleHHs cUCTeM YypaBHeHHH. C HMOMOIIbIO
rpaduyecKkux MpeacTaBIeHUN MOXKHO HAIJISIIHO MOKa3aTh 00YYarOMIMMCS, YTO CUCTEMBI JBYX YpaBHEHUH C JABYMS NEPEMEHHBIMU BTOPOM CTENEHU MOTYT
UMETh OJIHO, JIBA, TPH, YEThIPE PEIICHUS WM HE UMETh PEIICHUN.

P33pa6OTaHHbIﬁ MaTeMaTUYEeCKUI arrapar no3BOJIACT CYIIECTBCHHO PACHIMPUTDL KJIACC COACPIKATCIIBHBIX TCKCTOBBIX 3a/lda4, pC€IIacMbIX € MOMOIIBIO
CHUCTEM ypaBHeHHﬁ.

YpaBHeHHsI 1 HEPaBEHCTBA ¢ IBYMs nepeMeHHbIME (17 yacoB)



Hean:BripaboTaTh yMeHHE pemiaTh MPOCTEHIINE CHUCTEMBI, COJIEp)KAIINe ypaBHEHHE BTOPOW CTENEHU C JIByMs NMEPEMEHHBIMH, U HEPaBECTBA C
IBYyMsI IlepeMEHHbIMU. TEKCTOBbIE 3aJaul C NOMOIIbIO COCTAaBJIIEHUS TAKMX CHCTEM; BBIpAOOTaTh YMEHHE peulaTb IPOCTEHIINE CUCTEMBI, COAEpXKallue
YPaBHEHHUE BTOPOU CTENECHHU C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIC 33/1a4H C IIOMOLIBIO COCTABJICHUS TAKUX CUCTEM.

B nanHoii TeMe 3aBepiiaeMcsi U3y4eHHE CUCTEM ypaBHEHUH C IByMsl. IepeMeHHbIMU. OCHOBHOE BHUMAHUE YJENAETCS CUCTEMaM, B KOTOPBIX OJHO U3
YpaBHEHUH NEpPBOI CTENEHM, a ApYyroe BTOpoil. M3BecTHBINH 00ydaromuMes crnocod MoJACTaHOBKM HAaXOAWT 37€ECh JajbHeEillee MPUMEHEHUE U MO03BOJISET
CBOJUTH PEIICHUE TAKMX CUCTEM K PEIIECHUIO KBAIPATHOTO YPABHEHUS.

O3HakoMJIeHHE 00Y4YarolIUXCsl ¢ NMPUMEPAMU CUCTEM YPaBHEHUU C JABYMS MEPEMEHHBIMHU, B KOTOPHIX 00a ypaBHEHHUS BTOpPOW CTENEHH, TOJIKHO
OCYHIECTBJIATHCA € JOCTATOYHOM OCTOPOKHOCTHIO U OTPAHUYUBATHCS MPOCTENIIIMMU IPUMEPAMH.

[IpuBneuenne M3BECTHBIX OOyuaroUMcs TpapUKOB MO3BOJISET MPUBECTH NMPUMEPHI Ipa@HUUECKOTo pelieHusl cucteM ypaBHeHUH. C moMolbro
rpaduyecKkux MpeacTaBIeHUN MOYKHO HArjsiIHO MOKa3aTh O00yYarOIIMMCs, YTO CUCTEMBI IBYX YPaBHEHUU C JABYMS MEPEMEHHBIMU BTOPOM CTENEHU MOTYT
MMETbh OJTHO, JIBA, TPH, YETHIPE PEIICHUS WA HE UMETh PEIICHUI.

Onpenenarp, SBASETCS JIM Tapa 4YHCEN peuleHHeM HepaBeHcTBa.M300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBO TOYEK, 3aJ[aBacMoe
HepaBeHCTBOM. MmrocTprpoBaTh Ha KOOPIMHATHON TJIOCKOCTH MHOYKECTBO PELICHUH CHCTEMbl HEPABEHCTB.

Pa3paboTanHblif MaTeMaTHYeCKHil anmapaT NO3BOJISET CYIIECTBEHHO PACHIMPUTH KIIACC COJIEP>KAaTENbHBIX TEKCTOBBIX 3a/1a4, PEIIaeMbIX C IIOMOIIbIO CUCTEM
YpaBHEHUU.

IIporpeccuu (15 yacos)

Apudmernueckas u reomerpuyeckas mporpeccud. @opmyibl N-ro 4YjieHa M CyMMBbI HEPBBIX N 4YIEHOB MIporpeccuu. beckoHeuHo yObIBarolias
reoMeTpHuuecKas porpeccusi.

He.]]b: JaThb IIOHATHUA 00 apH(bMCTquCKOfI nu FCOMCTqueCKOﬁ IIpOrpeCCudaXx KakKk YUCJIOBBIX IMOCIICA0BATCIILHOCTAX 0c000Tr0 BHUAA.

[Ipu m3ydeHur TeMbl BBOJIUTCS MOHSTHE MOCIEAOBATEIBHOCTH, PA3biCHICTCS CMBICI TEPMHHA «N-U 4WiIEH MOCIEI0BATEIbHOCTHY, BhIpaOaThIBacTCA
YMEHHE UCIOJB30BaTh MHJIEKCHOE 0003HaYeHHE. DTH CBEJIEHUS HOCAT BCIIOMOTATENbHBIN XapaKTep M UCHOJB3YIOTCA IJIsi U3ydeHus apudmernyeckoil u
reOMETPHUECKON MPOTPECCHIA.

PaGora ¢ (I)OpMy.]'IaMI/I N-TO 4YjJI€Ha U CYMMbI IICPBBIX N YJICHOB Hporpeccnﬁ, IMIOMHUMO CBOCIr0 OCHOBHOT'O HA3HAYCHUS, IMO3BOJSCT HCOJHOKPATHO
BO3BpaIaTbCs K BBIYUCIICHUAM, TOKACCTBCHHBIM HpeO6paSOBaHI/ISIM, PECHICHUTO ypaBHeHHﬁ, HEpPAaBCHCTB, CUCTCM.



PaccmarpuBaroTcst XapakTepUCTHYECKHE CBOWCTBA apu(METHUECKONW U TEOMETPUIECKOM MPOTpecCHii, YTO MO3BOJISET PACIIUPUTE KPYT HpeiaraeMbIx
3ajad.

DeMeHTbl KOMOMHATOPUKHU U TeopuHu BeposiTHocTel (11 yacoB)
KombunaTtoproe npasuiio ymMHOkeHUs. [lepectaHOBKH, pa3Menienus, couetanus. OTHOCHTENbHAS 9YaCTOTa M BEPOSTHOCTH CIY9aifHOTO COOBITHSI.

He.]'lb: O3HAaKOMMUTH 06yan01111/1xc;1 C IMMOHATHAMU IIEPECTAHOBKH, PpasMCIICHU A, COUCTAaHUA U COOTBCTCTBYOIIUMHA q)OpMy.HaMI/I JJIA IoACUYCTa UX 4ucia,
BBECTH ITOHATHS OTHOCUTESIIFHOM YaCTOTHI U BCPOATHOCTHU CJIy‘-IB.fIHOI‘O COOBITHSL.

N3yuenne TemMbl HAYMHACTCS C PEIICHMs 3a/lad, B KOTOPHIX TPEOYEeTCs COCTAaBUTh T€ WJIM MHBIE KOMOWHAIIMU DJIEMEHTOB M. TOJCYUTATh MX YHUCIIO.
Pazbsicusercs KOMOMHATOPHOE TMPABWIIO YMHOXKEHHS, KOTOPOE HCIOJHSATCS B JaJbHEHMIIEM TpH BbIBOJE (opmysn Ui MOJACYETa YUCIA MEPECTaHOBOK,
pasmernieHuit u couetanuil. [lpu u3ydeHun gaHHOrO MaTepHaia He0OX0AMMO OOpaTUTh BHUMAaHUE OOYUYaOIIUXCs HA Pa3iudue MOHITHH «pa3MelieHuey u
«coueTaHuey, chopMUpoBaTh y HUX YMEHHE OTPECIIATh, O KAKOM BUJIE KOMOMHAIIMI UET peyb B 3a/1a4e.

B nanHOl Teme oOydJaromiuecsi 3HAKOMSTCS C HAYaJbHBIMHU CBEJICHHSIMH W3 TEOPUM BEPOSTHOCTEH. BBOASTCS TOHATHS «CIydailHOE COOBITHEY,
«OTHOCHUTENBHASI YacTOTa», «BEPOSTHOCTh CIy4alHOTO COOBITHS». PaccMaTpuBarOTCS CTaTHCTHUECKHH W KIACCHYECKUH TOJMXOJbI K OMPEesCHHIO
BEPOSTHOCTH CITy4aitHOTO cOOBITHA. BakHO 0OpaTuTh BHUMaHHME OOY4aIOMIUXCS HA TO, YTO KIACCHYECKOE OTpENEICHHUE BEPOSTHOCTH MOXKHO NMPUMEHSThH
TOJBKO K TAKMM MOJICTISIM PEATbHBIX COOBITHH, B KOTOPBIX BCE UCXO/IbI SBIISIOTCS PAaBHOBO3MOKHBIMHU.

Hrorosoe nosropenue (10 yacos)

Hean: [ToBTOpenue, 0600IIEHNE U CUCTEMaTH3allls 3HAHUH, YMEHUI U HaBBIKOB 3a KypcC aareOpbhl OCHO BHOM 0011e00pa30BaTeIbHOM MIKOJIBI.



TemaTn4yeckoe nIaHNpoBaHue No ajaredpe B 9 kiacce

Ne HaumeHoBaHue pa3aesia K/p
1 [ToBTOpEHUE 6 1
2 KBanparuunas ¢pyHKIus 22 2
3 VYpaBHEHHUsI 1 HEPABEHCTBA C OJTHOM MEPEMEHHOU 14 1
4 VYpaBHEHHUsI 1 HEPABEHCTBA C IBYMs [IEPEMEHHBIMU 18 1
5 [Iporpeccun 15 2
6 DIeMEHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 12 1
7 Hrorosoe moBTropeHune 12 2

Bcero 99 10
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