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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mno y4yeOHOMY mpenMery «Anrebpa» st 9 kiacca cocTaBlieHa Ha
OCHOBaHUHU:

- ®denepanbHoro 3akoHa ot 29.12.2012 Ne273-d3 «O6 obOpazoBanuu B Poccuiickoit
®Oenepannn» (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );

- benepanbHON 00pa30BaTENIbLHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus oT 18
mas 2023 r. Ne 370;

- MOJIOKEHUsT O pabouelt mnporpamme ydeOHOoro mpeamera, kypca (PI'OC)
MYHUIIUIATBHOTO  OIOJHKETHOTO  00IIe00pa3oBaTENbHOTO  YUPSKICHHS TopoAa YIbSHOBCKA
«Cpennsis mkomna Ne 63»;

- OCHOBHOHM 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001miero obpazosanus LIkob
Ne 63;

- @denepallbHOTO  TIEpeYHsT yYEOHHMKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO IIPH
pealM3allud  UMEIOUINXCA TOCYJApCTBEHHYIO AaKKpEAUTAlUI0 00pa3oBaTENbHBIX MPOrpaMm
HAYaJILHOTO OOIIEr0, OCHOBHOTO OOMIET0, CPeAHEro o0Iero oopasoBanus (YTBEPKICH MPHUKA30M
MunncrepcTBa npocseienus Poccuiickoii @eneparuu ot 21 centadps 2022 r. Ne 858);

-IPYyTrUX HOPMATHUBHBIX aKTOB.

PaGouas nmporpamma opreHTHpOBaHa Ha UCIIONB30BaHue yueOHuka: Makaporues F0.H.,
Mungtox H.I'., Hemikos K.1., CyBoposa C.b. Anredpa. Yuebnuk ns 9 knacca
o0mieoOpazoBarenbHbIX yYupexaenuil. M., «lIpocsemenue», 2019.

OO6yuenue anreOpe B OCHOBHOM IITKOJIE HAIIPABJICHO HA JOCTHXKEHUE CICAYIOMNX IeJIei:

1. B HanpaBieHUU JIMYHOCTHOTO PA3BUTHSL:

Pa3BHUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIICHUS, KyJIbTYpPhI PEUr, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

(hOpMHUPOBAHHE y YUAITUXCSI HHTEIUIEKTYITbHON YeCTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MPEOI0JICHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OTIbITA;

BOCITUTAHUE KAYE€CTB JINYHOCTH, 0OECIIEYNBAIONINX COIMAIBHYI0O MOOMIHHOCTb,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATETIbHBIC PEIICHUS;

(hopMHPOBaHHUE KAYECTB MBIIUICHHUS, HECOOXOUMBIX JIJIS a/IalITAI[IN B COBPEMEHHOM
MH(OPMaIIMOHHOM OOIIIECTBE;

pa3BUTHE UHTEpEca K MaTEMATUYECKOMY TBOPUYECTBY U MAaTEMATUYECKUX CIIOCOOHOCTEH.

2. B MeTanpeMeTHOM HaIpaBJICHUU:

(hopMHpOBaHUE MTPEICTABICHUI O MAaTEMAaTUKE KaK YaCTH O0IIEeYeIOBEYECKON KYbTYphI, O
3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH [IMBHIIN3AIMN U COBPEMEHHOT'O OOIIECTBA,

pa3BUTHE IPECTABICHUN O MaTeMaTHKe Kak popMe OmucaHus ¥ METO/Ie TTO3HAHUS
JENCTBUTENBHOCTH, CO3/JaHNE YCIOBHUM JUIsl MpUOOPETEHUs IEPBOHAYAIIBHOTO OIIbITA
MaTEeMaTHYECKOTO MOJICITUPOBAHMUS;

(dbopMupoBaHHE OOLUX CIOCOOOB MHTEINIEKTYaIbHOM 1€ATEIbHOCTH, XapaKTEPHBIX JJIs
MaTEeMaTUKH U SBIISIOIMIUXCS OCHOBOW MO3HABATENBHOMN KYIbTYphl, 3HAYMMOM IS Pa3IHNuHBIX cdep
YeJIOBEUECKON NESITEILHOCTH.

3. B mpenMeTHOM HaIpaBICHUH:

OBJIQJICHHEC MaTeMaTHICCKIMH 3HAHUSIMA U YMEHHUSIMH, HEOOXOTMMBIMHE TSI ITPOTOJIKEHHS
0o0ydeHHs B CTapIlIeil MIKOJIe UITH HHBIX 00111e00pa30BaTeNbHbBIX YUPEIKICHHUIX, U3YUCHUS CMEKHBIX
JUCITUTUIH, TIPUMEHEHUS B TIOBCETHEBHOM KU3HU;

co3manue (pyHIaMeHTa JIJIsl MaTeMaTUYeCKOT0 pa3BUTHsI, (POPMHUPOBAHHS MEXAaHU3MOB
MBIIUICHHS, XapaKTePHBIX JIJIT MAaTEMAaTHICCKOM JICATSIIEHOCTH.

MecTto npeamera B y4eOHOM IIaHe

Ha u3yuenue npenmera «Anredpa» B 9 kiacce oTBoauTcs 3 yaca B Heziento, Becero 102 yaca.



I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPEIMETA «AJITEBPA» B 9
KJIACCE

IIporpamma oOecneunBaeT [JAOCTHKeHHME CJIEAYIOIIUX Pe3yJbTATOB OCBOEHUS
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMS:

MeTanpeaMeTHbIe:

1) ymeHwe caMOCTOSITEIbHO IUIAaHUPOBATh aJbTEPHATUBHBIC IYTH JOCTHXKCHHS LEJeH,
OCO3HAaHHO BBIOMpaTh HambOojee I3PPEKTUBHBIE CIOCOOBI pEIICHUsS YYEOHBIX M TO3HABATEIbHBIX
3az1ay;

2) yMEHHE OCYIIECTBISITh KOHTPOJb IO PE3yNIbTaTy M MO CIOCO0Yy JIEHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTb HEOOXOIUMBbIE KOPPEKTUBBI

3) yMeHHe aJeKBAaTHO OLIEHHWBAThH MPABWJIBHOCTH WJIM OIIMOOYHOCTH BBINOJHEHUS y4eOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

4) 0CO3HAHHOE BIIAJICHHE JOTMYECKUMH JCHCTBUSMH ONpPEEICHUs MOHITHUM, 0000IIeHM s,
YCTaHOBJICHUS] aHAJIOTHH, KJIACCU(PUKAIIMK HAa OCHOBE CaMOCTOSITEIIBHOTO BBIOOpAa OCHOBAaHUH U
KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3EH;

5) yMeHHE YCTaHaBJIMBAaTh MPUYMHHO-CICJACTBEHHBIE CBSI3H; CTPOUTH JIOTUYECKOE
paccyxeHue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;

6) yMEeHHE C03/1aBaTh, IPUMEHATh U MIPEOOPA30BHIBATH 3HAKOBOCUMBOJIMYECKHE CPE/ICTBA,
MOJIETIM U CXEMBI JJIs PelIeHUs] y4eOHbIX U MTO3HABATENIbHBIX 33/1aY;

7) yMeHUE OpraHW30BBIBATH YYEOHOE COTPYIHUYECTBO M COBMECTHYIO JICATEIBHOCTH C
YUUTEIEeM M CBEPCTHHUKAMH: ONpPEAENSATh LENH, pachpeseseHne (pyHKUUNA U poyied y4acCTHUKOB,
B3aMMOJICHCTBHE W OOIIME CIOCOOBI pabOTHI; yMEHHE padoTaTh B TPYIIe: HAXOAWTH OOIIee
pelieHne M paspeniatb KOH(DIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIUN M Y4€Ta HHTEPECOB;
ciymaTh napTHEpa; GopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) cpopmupoBaHHOCTh yueOHONM W OOIIETOIH30BATENBCKON KOMIETEHTHOCTH B 00JIACTH
MCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAMOHHBIX TexHosorui (MKT-koMmereHTHOCTH);

9) mnepBoHauandbHBIE TpPEACTaBICHUS OO0 HAEIX M O METoJaX MaTeMaTHKH Kak o0
YHUBEPCATHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SBJICHHUIN U MPOIECCOB;

10) ymeHue BUJETh MAaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTYallUH B IPYTHUX
JTUCIUTIIINHAX, B OKpYKaIOIIeH KU3HU;

11) yMeHue HaXoAWTh B pa3IMYHBIX HCTOYHHKAX HH(OpMalNi0, HEOOXOIUMYIO s
pelIeHus MaTeMaTHIeCKUuX IPo0sIeM, U TIPEACTABISTEH €€ B MOHITHOU (hopMe; MPUHUMATh PEIICHUE
B YCIIOBUSIX HETOJIHOM U N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OpMALINH;

12) ymMeHHe MOHUMATh M UCTIOJIB30BaTh MAaTEMATUUECKHUE CPEACTBA HATJISITHOCTH (PUCYHKH,
YepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPAINH, HHTEPIIPETAIIUU, apTyMEHTAIUY;

13) yMmeHHe BBIJIBUTAaTh THUNOTE3bl MPU PEIIEHHH YYEOHBIX 3a7ad W TOHUMAaTh
HEOOXOUMOCTh UX MTPOBEPKU;

14) ymeHue TpUMEHSTh WHIYKTUBHBIC U JEAYKTHUBHBIE CIOCOOBI PACCYXICHHH, BUICTH
pa3NyYHbIe CTPATETUH PEIIeHHs 3a/1a4;

15) moHMMaHWE CYIIHOCTH QJITOPUTMHYECKUX TMpEANUCAaHWNA W yMEHHE JeWCTBOBATh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe CaMOCTOSATEILHO CTaBUTHh II€JHM, BBHIOMpPAaTh M CO3/1aBaTh AITOPUTMBI IS
pelieHus y4eOHbIX MaTeMaTHIECKUX TPOoOieM;

17) ymeHue miaaHUPOBaTh W OCYIIECTBISATH NIEATEILHOCTh, HAIMPaBICHHYIO Ha pPEIICHHE
3a/1a4 UCCJEI0BATENIbCKOTO XapakTepa.

JIMYHOCTHBIE:

1) cpopMupOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTh U CIIOCOOHOCTH
00yJaronumxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYYCHHUIO U
MO3HAHUIO, BBIOOPY MalbHEWIEro oO0pa3oBaHHs Ha 0a3e OPHEHTUPOBKUM B MHUpe mpodeccuit u
poeCCHOHATBHBIX MIPEANOUYTEHUH, OCO3HAaHHOMY MOCTPOEHUIO WHIUBHTYTbHOU
00pa30oBaTeNbHON TPACKTOPUU C YIETOM YCTOMUYUBBIX MTO3HABATEIBHBIX HHTEPECOB;



2) chOpMHUPOBAHHOCTH LEIOCTHOTO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH;

3) chopMupOBaHHOCTH KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIICHUH ¥ COTPYTHUYECTBE
CO CBEPCTHUKAMHU, CTApLUIMMU U MIIAJIIIUMH, B 00pa30BaTeJIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-
UCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJAX JESITEIBbHOCTH;

4) ymMeHue [CHO, TOYHO, TPAMOTHO M3JaraTb CBOM MBICIM B YCTHOM M NUCBMEHHOM peuH,
IIOHMMATh CMBIC]I IIOCTABJIEHHOW 3aJaud, BBICTPAUBaTh APIYMEHTAIUIO, IIPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEDBI;

5) mpencTaBlieHHE O MAaTEeMAaTUYECKOW HayKe Kak cdepe YenoBEeUeCKOH IesTeNIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTUS LIUBUIM3ALINY;

6) KpUTUYHOCTh MBIIUIEHUS, YMEHHUE paclO3HaBaThb JIOTMUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

7) KpeaTMBHOCTb MBIIUIEHUS, WHUIMATHBA, HAaXOJYMBOCTb, AKTUBHOCTb IIPU pEIICHUU
anreOpanyecKux 3aad;

8) yMeHHre KOHTPOJIMPOBATH MPOLIECC M PE3YNIbTAT Y4eOHOW MAaTEMATHUECKOM IeATeIHbHOCTH;

9) cnocoOHOCTh K 3MOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
peleHui, pacCyKaCHU.

IIpenmerHsblie pe3yJibTaThl.

Yucna v BbIYMCITICHUS.

BbinmonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(METHYECKHE AEHCTBHS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHWs YUCIOBBIX BBIPAKEHUH, NPUMEHATh Ppa3HOOOpa3HbIe CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYCHWH JPOOHBIX BBIPAKEHHH, COJCpPKANIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOU.

[lepexoauTb OT OAHOHN (OPMBI 3aMMCH YUCEN K JIPYroil (mpeoOpa3oBBIBATH JCCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYK, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OKpyrisTh yucIa.

BBINONMHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYMCIECHUM, OLICHKY 3HAUYE€HUN YHCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarh mnpakTUKO-OPUEHTHPOBAHHBIE 33Jayd, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYMH, ITPOLIEHTAMH, HHTEPIPETUPOBATh PE3YyJIbTAThl PEIICHUS 33a4 C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB.

AuaredpanyecKne BbIpaKeHH.

Hcnonb3oBarh anreOpanyecKkyr0 TEPMHUHOJIOTHIO U CHUMBOJMKY, IPUMEHATH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUM MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus 1EJIOr0 BBIPRKEHUS B MHOTOYJICH IMPHUBEIECHHEM IMOJIOOHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE yMHOXKEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOIOYJI€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3l0kKEHUE MHOTOWIEHOB Ha MHOMKUTENIM C IIOMOINBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXHTENS, TPYINIUPOBKH CllaraéMbIX, MPUMEHEHUs (DOpMyI COKpaI€HHOTO
YMHOXEHHUS.

[IpumensaTh mnpeoOpa3oBaHWs MHOTOWIEHOB [JJIsl pEIICHUs Pa3IMYHBbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonb30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU IOKa3aTeIsIMU JJIsl IpeoOpazoBaHUs
BBIPAKCHU.

YpaBHeHHsI U HEPABEHCTBA.



Pemrate nuHEHHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPUMEHsS IpPaBWIA IIEpexona OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.
[TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl Map Yucell, SABISIOUINXCA PEeLIICHUEM JIMHEHHOTO YpaBHEHUS C JABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpAUHATHOW IUIOCKOCTH TpapuK JIMHEHMHOTO ypaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucreMbl ABYX JMHEHWHBIX YPABHEHUU C JBYMS INEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocraBiaATh M pemaTh JUHEHHOE YPaBHEHHWE WM CHUCTEMY JIMHEHHBIX YpPaBHEHHUU IO
YCIOBUIO 3aJiaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJY4YEHHbBIN
pe3ynbTar.

DyHKIUH.

N300paxaTh Ha KOOpAWHATHOW NpPSIMOM  TOYKHU, COOTBETCTBYIOIIME  3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCBhIBATh 4YKMCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoMm s3bIKe.

OTtmeuaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM M0 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkuii. Ctpouts rpaduk yHKIuu y = |x|.

OnuceiBaTh ¢ MOMOLIBIO (PYHKLMN N3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMU: CKOPOCTb,
BpEMsi, paCCTOSIHUE, IIeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuit cnoco® HpeaCTaBICHUS W aHalu3a WHGOpPMAIUH, W3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPA(PHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Yucsia 1 BLIYUCICHUS.

Hcnonp30BaTh HauyalbHbIE IPEICTABICHUS O MHOMKECTBE JEHCTBUTENIBHBIX YHCEN MAJIs
CPaBHEHHMsSI, OKpYIJICHHs W BBIYHCICHUH, W300pakaTb NEWCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATH MOHATHE apU(PMETHUECKOT0 KBAAPATHOTO KOPHS, HAXOUTh KBaIpaTHbIE KOPHH,
UCIIONB3YSl TpPU HEOOXOAMMOCTH KaJIbKYJSTOp, BBIIOJHATH MPEeoOpa30BaHUsl BBIPAKECHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEN.

Hcnonw3oBarh 3amucu OONBIIMX M MaJbIX YHCEN C IMOMOIIBIO JCCATHYHBIX ApoOei u
creneHei yucna 10.

Aaredpanyeckue BbIpaKeHUs.

[IpuMeHATh TOHATHE CTENEHM C IeJIbIM II0Ka3aTesieM, BBINOJHATh NpeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINMONHATE TOXKIECTBEHHbIE MPEOOpa30OBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI AEMCTBUM HaJl MHOTOWIEHAMHU U aJireOpandeckKuMH IpOoOsiMU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEH.

[IpumensTh IpeoOpa3oBaHUs BIPAKEHUH JUIsl pellIeHUs PAa3IMYHBIX 33/1a4 U3 MaT€MaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON ITPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA.

Pemarp nuHeiHbIE, KBaJpaTHbIE YPaBHEHUS U pAallMOHAJIBHBIE YPABHEHMs, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

[IpoBoauTh mpocCTEiIINE MCCIEN0BAHUS YPABHEHUIM M CHCTEM YpaBHEHMMH, B TOM 4YHCIE C
IIPUMEHEHHEM IpaHUuecKux MpesICTaBIeHUN (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuth OT cloBecHOW (OPMYIUPOBKH 3a1auu K e€ anredpanyeckoil Mojaenu ¢
IIOMOUIBIO COCTaBJICHUsI YPABHEHHUS WA CUCTEMBI YPABHEHMI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJIy4E€HHBIN pe3ybTaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPAaBHEHMS, OLICHKH, PEILATh JIMHEHHBIE
HEpPAaBEHCTBA C OJHOM MEpPeMEHHOM M HX CHCTEMBI, JaBaThb TIpa@UUecKyl0 HIUTIOCTPAINIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIUH.

[ToHnMaTh W HCTIONB30BaTh (PYHKIIMOHAIHHBIC MTOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHMYECKUE
0003HaYCHMsI), ONMPEACIATh 3HaYCHHE (PYHKIMU MO 3HAYCHHUIO apTyMEHTa, OMPEICNATh CBONCTBA
dbyakumm 1o e€ rpaduky.

Crtpouthb TpaduKu 3IeMEHTApHBIX (QYHKIMIA BUpa: y = %,y =x%y=x3y=+xy=
|x|, onceIBaTH CBOMCTBA YMCIIOBOM (DYHKIIHH 110 €€ rpaduKy.

Yucnaa v BoIYMCITIEHHS.

CpaBHHBATH M YIIOPSIOYUBATH PAIIMOHATIBLHBIC H UPPAIIMOHATILHBIC YUCIIA.

BeimonsaTe apudmMeTnueckue NEHCTBHS C PalMOHAIbHBIMU YHCIIAMH, COYETasl YCTHBIC H
MUChbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C UPPAIIMOHATHHBIMH YHCIAMH.

HaxonuTe 3HaueHHs CTENEHEH ¢ LeJIbIMHU MMOKa3aTeIsIMH U KOPHEW, BBIYMCIATH 3HAUYCHUS
YHCIIOBBIX BBIPKECHUIA.

OKpyrasTh JACUCTBUTEIBHBIC YHCIA, BBIIOJIHATH TNPHUKUAKY pe3yJbTaTa BBIYMCICHUH,
OLICHKY YHCIIOBBIX BBIPKCHUH.

YpaBHEHHUsI U HEPABEHCTBA.

Pemrate nuHeliHbIC ¥ KBaJIpaTHBIC YPABHEHHSI, YPABHCHHUS, CBOJSAIINECS K HUM, IIPOCTEHIINE
IpOoOHO-palOHAIIbHBIE YPaBHEHUSI.

Pemrate cucteMbl IByX JMHEWHBIX YPaBHEHUH C JBYMS NIEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBble 3amauM  anreOpanyecKMM CrHocoOOM C  TIOMOIIBK  COCTaBJICHUS
YPaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[TpoBomUTH TIpOCTEHIIIME UCCIICAOBAHUS YPABHCHHI M CHCTEM ypaBHCHUMH, B TOM YHCJE C
NpUMEHEHHEM TpadUuecKuX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JI YpPaBHEHUE WM CHUCTEMa
YpaBHEHHIA PELICHHUS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemrate nuHEHiHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, W300pakaTh peIIeHUE
HEPaBEHCTB Ha YUCIIOBOW MPSMOM, 3aITUCHIBATH PEIICHHE C TIOMOIIHI0 CHMBOJIOB.

Pemate cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIONINE KBAJAPATHOE
HEpaBEHCTBO, M300paXkaTh peEIIEHUE CHCTEMbl HEPABEHCTB Ha YHCIOBOM MPSAMOM, 3alUCHIBAThH
pelIeHue ¢ TOMOIIBI0 CHMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA MPU PEILICHUH Pa3IMYHBIX 3a]1a4.

DyHKIUH.

Pacrnio3HaBaTh (yHKIMHU M3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMAaTHUYECKU PACHOJIOXKEHHE Ha

o o VA
KOOPJMHATHOHM TUIOCKOCTH TpaduKkoB (yHKIWH BuUma: y = #x,y = #x + b,y = > Y= ax? +

bx+c,y= x3 y=+/x,y=|x| B 3aBUCHMOCTH OT 3HaueHHii KOd(Q(HUIMEHTOB, ONMHUCHIBATH
CBOICTBa (PYHKLIMH.

Crpouth M M300paxaTh CXeMaTHYECKH TpapUKd KBaJApPaTUYHbIX (YHKLIHH, OINUCHIBATh
CBOICTBa KBaJpaTUUHbIX (PYHKLIUI 1O UX rpauKam.

Pacrnio3HaBaTh KBaJIpaTHuHyt0 QYHKIHIO IO (popMysie, IPUBOAUTH IPUMEPbI KBaJPAaTHUHBIX
GyHKIMHI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucnoBblie NOCAEA0BATEIBLHOCTH U NPOTPeCcCHH.

PacrioznaBath apupMeTHUECKyl0 M T€OMETPUUYECKYIO MPOTPECCHU NMPHU Pa3HbIX crocobax
3a/1aHusl.

BbINONMHATE BBIUMCIEHHUS C HUCHOJb30BaHUEM (GOpMYyNa N-ro wieHa apuPMeTHYecKoil u
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTs 4ieHbl MOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOMN TJIOCKOCTH.

Pemarp 3a1aum, CBA3aHHBIE C YHCIOBBIMU I1OCIIEIOBATENBHOCTSIMH, B TOM UUCIIE 33Ja4l U3
peasibHOM JKM3HHU (C HCTIONIBb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).



Il. COAEP’KAHUE NTPEIMETA «AJI'EBPA» B 9 KIIACCE

1.IToBTopenne (5 yacos).

KBanpatusle kopHu. Ksangpartuele ypaBHeHusa. HepasenctBa. CrenmeHp ¢ LensIM
IIOKAa3aTeJIEM.

Ienp: IloBropenue, 0000IIEHHE U CUCTEMAaTH3alMsl 3HaHUH, YMEHHI M HaBBIKOB 3a KypC
anreOpsI 8 Ki1acca.

2.KBanparnynas pynknus (19 yacos)

@ynkusa. CoiictBa ¢yHkuuu. KBanpaTHblii TpexwieH M ero KopHU. Pasznoxenue
KBaJpaTHOTO TpexwieHa Ha MHOXuTenu. KBagpartuunas QyHKIuUs, €€ CBOiicTBa M Tpaduk.
CrenenHas QyHKLHUSA, KOPEHb N-I CTETIEHHU.

Ienb: BbIpaOOTaTh yMEHHE OIMCBHIBATh CBOWCTBA (YHKIMH IO €€ TpauKy; BBLACIATH
KBaJpaT JBy4J€Ha U3 KBAaJPATHOIO TPEXWIEHA; PACKJIaAbIBATh KBAJPaTHBIA TPEXWICH, UMEIOILErO
KOPHH, Ha MHOYKHTEJIH; CXeMaTUIeCKU n300paxarh rpaduk GyHKIUU Yy = x™ 1pU pa3iuuHbIX N U
ONMCHIBATh CBOMCTBA; BBIYMCIATH 3HAUYE€HHWE KOpPHSA N-Ml CTENEHM; YyNpoILaTh BBIPAKEHUS CO
CTEIICHSIMH.

4.YpaBHeHHUsI 1 HePaBEHCTBA C 0IHOI nepemMeHHoii (13 yacoB)

Ilenoe ypaBHeHue. {poOHo-pannoHaiIbHbIE ypaBHeHHsA. HepaBeHCTBa BTOpPOW CTeleHH C
OJIHOH NepeMEeHHON. MeTo1 NHTEPBAJIOB.

Ienb: BbIpabOTaTh YMEHHE ONPEACISATh BUAbI YPAaBHEHUH, pacKiaJblBaTh MHOIOWIEH Ha
MHOXHTEIH PA3TUYHBIMUA CIIOCO0aMHU, MPHUMEHSATh aJTOPUTM pEIeHHs APOOHO-palMOHATBHBIX
YPaBHEHUH JUIsI UX PELICHUS; ONpEAEsATh HEPABEHCTBA 2-OM CTENEHU C OJHOW INEepEeMEHHON;
NPUMEHSATH rpaUIecKuii CrIoco0 UL UX PEIICHHS; TPUMEHSITh METO]] HHTEPBAJIOB.

5.YpaBHeHHUs M HepaBeHCTBA ¢ IByMs nepeMeHHbIMU (16 yacoB)

VYpaBHeHHE ¢ ABYMSI NEpPEMEHHBIMH U ero rpagux. CucreMsl ypaBHEHUH BTOPOW CTETEHHU.
Penienne TEKCTOBBIX 3aa4 ¢ MOMOIIBIO CUCTEM YpaBHEHUI BTOpOM creneHu. HepaBeHcTBa BTOpoi
CTETNEHH U UX CUCTEMBI.

Ienb: BbIpaboTaTh YyMEHHME rpa)uyecku pelaTb CUCTEMbl YPAaBHEHM; MPUMEHATh CIOCO0
MOJICTAHOBKH; peIllaTh 3a/Jayd C IMOMOUIbI0 CHUCTEM YypaBHEHUN BTOPOM CTeneHH; rpaduyecku
WUTIOCTPUPOBATh MHOXKECTBA PEIICHUN HEKOTOPBIX CHCTEM HEPAaBEHCTB C JABYMs MEPEMEHHBIMU U
UX CUCTEM.

6. Apudpmeruyeckasi u reomeTpuyeckasi nporpeccuu (14 yacon)

Apudmerrueckas U reomerpuueckas nmporpeccuu. @opmMyibl N-TO YiI€Ha U CyMMbI IEPBbIX
N 4JeHOB Mporpeccuy. beckoHeyHo yObIBaroIIas reoMeTpruecKas porpeccHs.

Ienb: BbIpabOTaTh YMEHHME MCIIOIB30BaTh MHIEKCHOE 00O3HAYEHME; MPUMEHATh (OPMYIIbI
N-To WieHa U CyMMBI N-4JI€HOB apu()PMETHUECKON U TeOMETPUUECKOI Mporpeccuil sl BBITOTHEHUS
YIIPa)KHEHUH.

7. DJ1eMeHThl KOMOUHATOPUKH M TeOPHH BeposATHOCTH (12 yacoB)

KombOunaropnoe mnpaBuno ymHOXeHHs. [lepecTraHoBKM, pa3MeIlleHHs, COYETAHHUS.
OTHocuUTeNbHASI YACTOTA ¥ BEPOSTHOCTD CIIy4alHOTO COOBITHS.

enb: BeIpaboTaTh yMEHUE pa3inyaTh NOHATUS «Pa3MEIEHUE» U «COUYETAHUS»; ONPEIeNATh
0 KakoM BHJEe KOMOMHAaLUMH HAET pedyb B 3ajJayax; peuiarb 3aJadd, B KOTOPBIX TpedyeTcs
COCTAaBJIATh T€ WM MHbIE KOMOWHAIMM DJEMEHTOB M IMOJICUATATh MX YHUCIO; BBIYUCIATH
BEPOSTHOCTH CITYy4alHOTO COOBITUS MPHU KIACCHUECKOM IOIXO/IE.

8. UToroBoe nosropenue (23 yaca)



ToxxmecTBeHHBIE TIpeoOpa3oBaHUs aNreOpandecKnX BhIpaKEeHHH. PemieHune ypaBHEHUH.
Pemenue cucrem ypaBHeHuid. PelieHne TEKCTOBBIX 3aj1ay. PemieHne HEpaBEHCTB U UX CHUCTEM.

IIporpeccun. @yHKIUU U UX CBOWCTBA.

Lenp: IloBropeHue, 0000mEHHEe U CUCTEMATH3AIMsI 3HAHUH, YMEHHI M HAaBBIKOB 3a KypC

anreOpsl 9 Kinacca.

I1l. TEMATUYECKOE IINTAHUPOBAHUE

Ne Conep:kanue martepuaJja KoauuecTBo KoauuecTBo

n/n 4acoB KOHTPOJIbHBIX
padort

1 [ToBTOpeHue S) 1

2 KBanpatnunas QyHKIus 19 2

3 VYpaBHEHUs 1 HEPABEHCTBA C OJJHOM MEPEMEHHON 13 2

4 VYpaBHEHMs U HEPABEHCTBA C ABYMs [IEPEMEHHBIMU 16 1

5 ApudmeTnueckast U TeOMETPUUYECKasi IPOrPECCUu 14 2

6 DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH 12 1

7 HTorosoe noBTOpeHNE 23 1

Hroro yacos: 102 10
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