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1. MIOACHUTEJIbHASA 3AITUCKA

Lesn n3yvyenus yueGHOro Kypca

AnreOpa sBIsIeTCsl OJJHUM M3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00ECIICUNBACT N3yUCHHE
APYTUX AUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M T'YMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE
HE00XO0IMMO AJIs MPOJOJKEHHUs: 00pa30BaHus U B IOBCEIHEBHOM ku3HU. PazBuTte y oOyuaromumxcs
HAyYHBIX MPEACTABICHUIN O MPOUCXOKICHUH U CYLITHOCTH aJireOpandeckux abCTpakiuii, cocode
OTpaKEHUsT MaTEeMaTUYECKON HAyKOW SIBJICHHWH M MPOIICCCOB B TIPUPOJIEC U OOIECTBE, POJIU
MaTeMaTHYeCKOro MOJICITUPOBAHNS B HAYYHOM IO3HAHHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOT'O MUPOBO33PEHHSI U KAUEeCTB MBIIUICHHUS, HEOOXOAUMBIX [UIS a/IalTalluH B
COBpeMeHHOM I POBOM oO1IecTBe. V3ydeHne aareOpbl ecTecTBEHHBIM 00pa3oM obecriednBacT
pa3BuTHE YMEHHS HAOII0AaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHIHOCTH
MBILIUIEHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHS U BHIBOJIBL,
dopmynupoBaTh yrBepkaeHHsA. OcBoeHHE Kypca ainreOpbl 00ecreunBaeT pa3BUTHE JIOTHIECKOTO
MBIIIICHUS] 00yJaIOMIMUXCs: OHU UCTIONB3YIOT e TyKTUBHbBIE U HHIYKTUBHBIE PACCYKICHUS,
0000111eHIe U KOHKpPETHU3aLIo, abcTparupoBanue 1 aHasoruto. O6yuenue aiaredpe npeanosaraet
3HAYUTEJIbHBIA 00bEM CAMOCTOSTEIBHOM NeATEIbHOCTH 00YYAOLINXCS, T03TOMY CaMOCTOSATEIIBHOE
pelIeHue 3a7a4 eCTECTBEHHBIM 00pa3oM SIBJISIETCS pealln3aliell AesTeIbHOCTHOIO MPUHLIUIIA
oOyueHwus.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTEIbHO-METOANYECKHE JINHUK: «UHCIa U BBIYUCICHUNY; «ANredpanyecKue BEIpaKEeHUs;
«YpaBHeHHS U HepaBeHCTBaY; «PyHkuumy. Kaxxaas u3 aTux conepkaTeIbHO-METOINYECKUX JTHHUN
pa3BUBaeTCs Ha MPOTSDKEHUH TPEX JIET U3yUECHUs Kypca, eCTECTBEHHBIM 00pa30M MeperieTasch 1
B3aUMOJICHCTBYsI C IPYTHMH €To JHHUSAMH. B X0/1e n3ydenus Kypca 00ydarommMcs: TPUXOIUTCS
JIOTHYECKH PacCy’KAaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH s13bIK. B CBs3H ¢ 3TUM
11eJ1ec000pa3HO BKIIOUUTH B IPOTPaMMy HEKOTOPbIE OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3/ieJIbl MATEeMaTH4YeCKOro 00pa30BaHMsI U CIIOCOOCTBYIOIIUE OBIIAJICHUIO
00y4aroIUMHCS OCHOB YHHBEPCAILHOIO MaTEMAaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOXKHO
YTBEp)KIaTh, UTO COJIEPKATEIBHON U CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Anredpay sBIsSETCS ero
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue TuHUH «YUKCIa U BBIYUCICHUSD CITY>)KUT OCHOBOMW JJIS TATIbHEHILIETO N3YydeHHSI
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00yUYAIOIINXCS JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUS M0JIb30BAThCS ATOPUTMAMH, a TAKXKE MPHOOPETEHUIO MPAKTHUECKUX HABBIKOB,
HEOOXOIMMBIX JUIsl IOBCEHEBHOMW XKM3HU. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBS3aHO C
palMOHAIBHBIMH U HPPAOHATEHBIMHU YUCIIaMH, (POPMHPOBAHUEM MPEICTABICHUHN O
JeMCTBUTEILHOM YHCiie. 3aBepIIeHNe OCBOSHHS YUCIOBOM JIMHUHM OTHECEHO K CTaplIeMy 3BEHY
o0rmiero oopazoBaHusl.

ConeprkaHue AByX anreOpandeckux JMHUN — «AnreOpandecKkre BEIPaKEHIsD U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 00YUAIOMIMXCSI MATEMAaTHUECKOTO amrapara,
HEOOXOANMOTO JUIS PEIICHHNS 3a/1a9 MaTeMaTHKH, CMEXXHBIX IIPEJIMETOB U MPAKTHKO-
OpPHMEHTHPOBAHHBIX 331a4. B 0CHOBHOI 11KOJIE yueOHBII MaTepua IpynnupyeTcst BOKpYT
palMoHAaIbHBIX BBIPAKEHUN. ANredpa IEeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTHKH KaK SI3bIKa JIJIs
MOCTPOEHMS MaTeMaTHYECKUX MOJIeTIel, OMMCaHus MPOLIECCOB U ABJIECHU pealbHOro Mupa. B 3anaun
00ydeHus anredpe BXOAAT TaKXKe JalbHelInee pa3BUTHE aITOPUTMUYECKOTO MbIIIUICHHUS,
HEOOXO0ANMOro0, B YaCTHOCTH, JUI OCBOEHHS Kypca HH)OPMATHUKH, ¥ OBJIaJICHUE HAaBBIKAMHU
JIeTyKTUBHBIX paccyxkaeHuii. [I[peoOpazoBanne CHMBOIBHBIX (POPM BHOCHUT CBOH crienn(pUIecKuit
BKJIa/I B Pa3BUTHE BOOOPAXKEHNUS, CIIOCOOHOCTEH K MaTEMaTHY€CKOMY TBOPUYECTBY.

Coneprxanne GyHKIMOHAIBHO-TpAadUUECKOM IMHUH HAIEJICHO HA MOTy4YeHHE IIKOJbHUKAMU 3HAaHUN
0 (YHKIHUAX KaK BOKHEHUIIEH MaTeMaTHYECKON MOJIEIH ISl ONTUCAHUS M UCCIICAOBAHMS
pa3HO00Opa3HBIX MPOLIECCOB U SABICHUN B MPUpOJIe U oOmiecTBe. M3ydeHune 3Toro marepuana
CIIOCOOCTBYET PAa3BUTHIO Y 00YHYAIOIIUXCS YMEHHS UCTIOIB30BaTh PA3IMYHbIC



BBIpa3UTENbHBIE CPEJICTBA A3bIKAa MATEMATUKN — CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue,
BHOCHUT BKJIaJ] B (hopMUpOBaHKE NPEACTaBICHUH O POIM MAaTEMAaTHKU B Pa3BUTUU LIMBUIM3ALMU U
KYJIBTYpBI.

MecTo y4eOHOro Kypca B y4e0HOM IJIaHe

CornacHo yuyebHOMY TU1aHy B 7-9 Kilaccax u3zydaercsi ydeOHbI Kypc «Anredpay, KOTOpbIN
BKJIIOYAET CJIEYIOLIEe OCHOBHBIE pa3fielibl cofepkanus: «Hucaa 1 BEIYMCICHUSAY,
«AnrebpanyecKkie BbIpaXXEeHHs», «Y paBHEHUS U HEPABEHCTBa», «DyHKIIMNY.

VY4eOHbIi TUTaH HA U3ydeHUe anreOpsl B 7—9 Kitaccax OTBOJUT HE MeHee 3 y4eOHBIX 4acoB B HEJIEITIO
B T€UYCHHE KaXI0TO Toj1a 00ydeHusi, BCEro 3a TpH rojaa o0ydeHus — He MeHee 306 y4eOHBIX 9acoB.
2. COAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

7 KJIIACC

Yucna u eviuucnenusn

PanmnonanbHble ynciia

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0]] OT OJHON (OPMBI 3aIMCH IpoOel K APYroil.
[ToHsATHE pallMOHANIBHOTO YKCIA, 3alIUCh, CPABHEHUE, YIIOPSIOUYMBAHHUE PALIMOHAIBHBIX YHCE.
Apudpmerrueckue NeMCTBUS ¢ pallMOHAIBHBIMU YnciiaMu. Pelenne 3a1a4 u3 peanbHOM MPaKTUKU Ha
94acTH, Ha IpOOH.

CreneHp ¢ HaTYpaJbHBIM MTOKa3aTeJIeM: ONpeesieHle, IpeoOpa3oBaHie BRIPAKEHUI HA OCHOBE
OIpEAEICHMS], 3aUCh OOJIBIINX YUCEIL.

[TporeHTHI, 3anKCh TPOLIEHTOB B BUIE APOOH U APOOH B BUE MPOLIEHTOB. TpH OCHOBHBIE 33/1a4H Ha
MIPOLEHTHI, PELICHHUE 3a]a4 U3 PEAIbHOM MPAKTHKHU.

[TpumeHeHne NpU3HAKOB AETUMOCTH, Pa3I0kKEeHHUEe Ha MHOXKUTENIN HaTypalbHbIX YHCE.

PeasibHble 3aBUCUMOCTH, B TOM YMCJIE IIpAMasi U 00paTHasi IPONOPLMOHAIBLHOCTH.

Anzebpauueckue gvlparicenus

IlepemenHbIe, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IIepeMEeHHOM. JlomycTiMBble 3HaUeHUsI IePEMEHHBIX.
IIpencraBienne 3aBUCUMOCTH MEX/1y BETMUYMHAMU B BHJIE GOpMYJibl. Beruncnenus no ¢popmymnam.
[TpeoOpa3oBanre OYKBEHHBIX BBHIPAKEHUH, TOXKICCTBEHHO PaBHBIE BHIPAKECHUS, IPABHIIA
npeoOpa3oBaHusi CyMM U MPOU3BEACHUH, TPaBUIa PACKPHITUS CKOOOK U MPHUBEICHHS MOJOOHBIX
CllaraeMblX.

CBoliCTBa CTENEHU C HATypaJIbHBIM I10OKA3aTEIIEM.

OpHouneHsl 1 MHOrowIieHbl. CteneHb MHOrowieHa. CloxeHue, BBlUUTaHUe, YMHOKEHHE
MHOTOWIEHOB. DOpMYyIIbI COKPALIEHHOTO YMHOKEHHS: KBaJIpaT CyMMbI M KBaJpaT pa3HOCTH.
®opMyIia pa3HOCTH KBaIpaToB. PaznojkeHre MHOTOYIEHOB HA MHOXHUTEIIH.

Ypaeuenusn

VYpaBHeHHE, KOPEHb YpaBHEHUS, IpaBUiIa IPeoOpa30BaHus ypaBHEHHS, PABHOCUIBHOCTh YPaBHEHUI.
JIuneiiHoe ypaBHEHHE C OJHON NEPEMEHHOM, YMCIIO0 KOPHEH JIMHEWHOTO0 YPaBHEHHUS, PELICHHE
JUHENHbIX ypaBHeHUI. CocTaBiIeHHE YpaBHEHU 110 YCIOBUIO 3a/1aul. PemieHre TeKCTOBBIX 3a/1a4 C
MOMOILBIO YPABHEHUIL.

Jlunetinoe ypasnenue ¢ 08yms nepemeHHbviMu u e2o paghuxl. CucreMa AByX JIMHEHHBIX YPaBHEHUH ¢
IBYMs IepeMEHHBbIMU. Pelienne cucteM ypaBHeHU criocodoM noacTaHoBku. [Ipumeps! pemenus
TEKCTOBBIX 3a/1a4 C TIOMOLIbIO CUCTEM YPABHEHUIA.

Koopounamot u zpagpurku. @ynkyuu

Koopaunara Touku Ha npsaMoii. YncnoBble MpoMeKyTKH. PaccTosHre Mexy 1ByMs



TOYKaMU KOOPAWHATHOW MPSMOU.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuurcca 1 opiMHaTa TOUYKH Ha KOOPAMHATHOM
wiockocTH. [Ipumeps! rpadukoB, 3a7aHHbIX Gopmynamu. UteHne rpadukoB pearbHbIX
3aBHCHUMOCTEH.

[Nonstue pyuxun. ['paduk ynkunu. CroiictBa pynkuuit. Jluneitnas gpynkuus, e€ rpaduxk.
I'paduk dyakuum y = kx + b. I paguueckoe peuwieniue nuneiinvlx ypasHeHutl u cucmem JUHeuHbixX
VPABHEHUI.

8 KVIACC

Yucna u evtuucnenusn

KBanpatHslit kopeHs u3 uucina. Ilonamue 06 uppayuonanoHom yucie. /lecamuynvle npubIUNCeHUs]
uppayuonanvuvix yucen. CBoiicTBa apupMETHIECKUX KBAIPATHBIX KOPHEH U UX IPUMEHEHHUE K
MpeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUH U BEIYUCICHUSIM. /[eticmaumenbHble YUCIA.

CreneHs ¢ LeibIM MOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

Anzebpauueckue gvlparicenus

KBanpaThblit TpEXuiieH; pa3inokeHne KBaIpaTHOTO TPEXUICHA Ha MHOXKHUTEIH.

Anrebpanyeckast poOb. OCHOBHOE CBOWCTBO anredpandeckoit 1poou. CioxxeHue, BBIMUTaHUE,
YMHOXXEHHeE, JeJIeHHe anredpandeckux ApoOeil. ParmonanbHble BEIpaKEeHUS U UX TPpeoOpa3oBaHue.
Ypasnenus u nepasencmea

KBanpartHoe ypaBHeHHe, GopMyIa KOpHEH KBapaTHOTO ypaBHeHUs. [eopema Buema. Pemenne
YpaBHEHHH, CBOAALINXCS K TUHEWHBIM U KBapaTHbIM. [IpocTeiiime 1poOHO-panioHaTIbHbIE
YpaBHEHUS.

I'paguyeckasn unmepnpemayus ypagueHuii ¢ 08yMs NePeMeHHbIMU U CUCTNEM IUHEHbIX YPAGHEHUL C
08yms nepemenHvimu. [IpuMepsl pemeHus: cCucTeM HeTMHEHHBIX YPaBHEHUH C IBYMSI IIEpEMEHHBIMHU.
Pemmenne TekCTOBBIX 3a/1a4 anreOpanyecKuM criocoOoMm.

UucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 0iHOM NIepeMeHHON. PaBHOCHIIBHOCTB
HEepaBeHCTB. JIMHelHbIe HEPABEHCTBA C OJHON NepeMeHHOW. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C
OJTHOM MEepEeMEHHOM.

Dynxuyuu

[Monstne pynkuun. O6IacTh ONpeAeIeHUs] © MHOXKECTBO 3HaYeHUH QyHKIH. CriocoObl 3ajaHus
(GyHKITHHA.

I'paduk pynkiuu. Urenue cBoiictB pyHkIuu o e€ rpaduky. [Tpumeps! rpadukoB GyHKITHIHA,
OTPaXKAIOIIUX PEATbHBIC MTPOIECCHI.

@OyHKINH, OMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOTMOPIIMOHABHBIE 3aBUCIMOCTH, UX TPAPUKH.
OyHKIMU Y = X2, Y = X3, . [ paguueckoe pewenue ypasnenuil u cucmem ypasHeHull.

9 KJIACC

Yucna u evtuucnenusn

JlelicTBUTEILHBIE YU CJIA

PanyionanpHble YUCa, UPPAYUOHATbHBIE YUCTA, KOHEYHblE U OECKOHeUHble OecamuyHble OpoOuU.
MHnooicecmso OeticmeumenbHuIX yucen,; oeticmeumenbHble YUCLa KaK OecKOHeuHble 0ecmuitble
Opobu. Bzaumno o0Ho3Haunoe coomeememeue mexncoy MHONCECMEOM OeUCMEUMENbHbIX YUCET U
KOOPOUHAMHOU NPAMOLL.

Cpasnenue OeticmeumenbHuIX yucel, apugpmemuyeckue 0eucmeausi ¢ 0eticmeumenbHblMU YUCIAMU.
N3mepenusi, npuodInKeHUs, OLEHKH



Pa3zmMepbl 00BEKTOB OKpY’KaIOIIEro MUPa, JITUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHPE.
[Tpubmmkénnoe 3HaYeHNE BEIMYUHBI, TOYHOCTH NpuOImkenus. Okpyrienue uncen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYUCIICHUMN.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0JHOH NMepeMeHHOI

JIuneiiHoe ypaBHeHue. Pemienue ypaBHEHUN, CBOASIIMXCA K JIMHEWHBIM.

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHHI, CBOAAIIMXCA K KBaJpaTHBIM. bukBapaTHoe
ypaBHeHUe. [Ipumepul peutenus ypasHenuti mpemuoell U YemeEpmoil cmenenel pasiodHceHuem Ha
MHOICUMENU.

Pemenne npoOHO-palimoHaIbHBIX YPaBHEHUH.

Pemienue TeKCTOBBIX 3a/1a4 anreOpandecKiuM METOIOM.

CucremMbl ypaBHeHHH

VYpaBHeHue ¢ IByMs IepeMeHHBIMU U ero rpaduk. Pemenne cuctemM IByX TMHEHHBIX ypaBHEHUI ¢
JBYyMs IEpPEeMEHHBIMU. PelieHne cuctem IByX ypaBHEHUH, OTHO M3 KOTOPHIX JUHEHHOE, a APyroe —
BTOpOii crenenu. ['paduyeckas MHTEpIpETAIUS CUCTEMBI YPAaBHEHUH C IBYMsI IIEPEMEHHBIMHU.
Pemenne TekCcTOBBIX 3a/1a4 anreOpandyeckuM crocodom.

HepaBenctBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHre TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM. Perenne cucTeM JINHEHHBIX HEPABEHCTB C
onHO# nmepemenHol. KBanpatHsie HepaBeHcTBa. [ paduueckas HHTepHpeTanys HEpaBeHCTB U CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Dynuxyuu

KBangpatnunas @ynkuus, e€ rpaduk u cBoiictsa. [lapaboia, KoopIuHATEI BEPLIMHBI 1apadoJIb, OCh
CUMMETpPUH NapadoJIbl.

I'paduku Gynkimii: y = kX, y = kx + b, y = X2, u ux cBoiictsa.

Yucnoewvie nocredosamenvHocmu

Onpenesienue U cnoco0bl 3aJaHUS YMCIOBBIX MOC/IEA0BATEIbLHOCTEH

[ToHsiTHE YMCTIOBOI MOCIIEIOBATEIBHOCTH. 3alaHIE TIOCIIEIOBATEIILHOCTH PEKYPPEHTHOM (HopMyIoi
1 popMyJIoii N-ro wieHa.

ApudmeTrnyeckas 1 reoMeTpUYECKasi POTrPecCHM

Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyiiel N-ro 4ieHa apuhMETHIECKON U
reOMETPUUYECKOM IPOrpecCuil, CyMMBbI IEPBBIX N WICHOB.

H3006pasicenue unenos apugpmemuueckou u 2eomMempuieckoli npozpeccuti moyKamu Ha
KOOpOUHamHou niockocmu. Jlunetinolii u sxcnonenyuanvHuii pocm. Clodxchvie npoyeHmol.
KoHTpoJibHO-U3MepuTeIbHbIE MATEPHAJIBI

[TpoBeneHme ONEHKN TOCTIKEHUH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS y4EOHOTO TpeMeTa
POBOJUTCS B POPME TEKYIIETO U PyOSIKHOTO KOHTPOJISI B BUZE: KOHTPOJIbHBIE PaOOTHI,
CaMOCTOSITENIbHbIE PA0OTHI, 3aU€Thl, MATEMATUYECKUE TUKTAHThI, MPAKTUYECKUE paOOThI,
MUCHbMEHHBIN OTBET MO MHAMBHUYAJIbHBIM KapTOUKAM-3a/IaHUSIM, TECTUPOBAHUE.

s oOyuatomuxcs ¢ 3[TP Bo3aM0okHO M3MeHeHHe (POpMYIUPOBKY 3aJaHUN Ha «IIOLIATOBYIO»,
aJIanTanyuio npeiaraeMoro o0y4yaroneMycsi TECTOBOr0 (KOHTPOJIbHO-OLIEHOYHOI0) MaTepuraa:
WCTIOJTb30BAaHUE YCTHBIX W MUCHbMEHHBIX HHCTPYKIIUH, YITPOIIICHUE JUTMHHBIX CIIOKHBIX
(hOopMyITMPOBOK MHCTPYKITUH, PEIICHNE C OMOPOM Ha allTOPUTM, 00pa3ell, HCIOJIb30BaHNE
CIpaBOYHOH MH(pOpMALIHH.



3. INTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI PABOUYEN
MNPOI'PAMMBI KYPCA «AJITEBPA» (ITIO TOJAM OBYUYEHMUS)

OcBoeHnne yueOHOTo Kypca «Anredpa» Ha ypoBHE OCHOBHOTO O0IIETro 0Opa3oBaHUs JOJIKHO
o0ecrneunBaTh JOCTHXKEHUE CIICAYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

7 KJIIACC

Yucna u ¢viuucnenusn

BrImonHsATh, coueTas ycTHbIE M MUCHbMEHHBIE PUEMBI, apu(MeTUIECKHEe AEHCTBHS C
panroHaIbHBIMH YHCIAMU.

HaxonuTh 3HaYeHHS YHUCIIOBBIX BBIPAXKEHUIT; IPUMEHATHh Pa3HOOOPa3HbIE CIOCOOBI U IPHEMBI
BBIYUCIICHHS 3HAYECHUI TPOOHBIX BHIPAXKEHUH, COJIEpKAIIUX OOBIKHOBEHHBIE U IECTUYHBIE JpoOu.
[TepexonuTh OT OTHOM (HOPMBI 3aITHCH YHCEI K APYroi (mpeoOpa3oBeIBaTh JECATHUHYIO TIPOOH B
O0OBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO ICCSITHYHYIO JPOOh).
CpaBHUBATh U YIOPSIIOUUBATH PAIllMOHAIBHBIE YUCIIA.

OxpyriTh yncia.

BhINONMHATE NPUKKUIKY U OIICHKY PE3yJIbTaTa BEIYMCICHHIA, OLIEHKY 3HAYCHUH YHCIIOBBIX
BBIPAKEHUI.

BEINONHATE EHCTBUS CO CTENEHIMH C HaTYypaJbHBIMH ITOKA3aTeIIMHE (C OTIOPOi Ha CIIPaBOYHYIO
nHGOPMAITHIO).

[TpuMeHSTh PU3HAKU ACTUMOCTH, Pa3I0KeHHE HA MHOKUTEIN HATYPaJIbHbBIX YHCEIL.

Pemate npocTeifie mpakTHKO-OpUEHTUPOBAHHBIE 33]1a4H, CBA3aHHBIEC C OTHOIICHHEM BEJINYHH,
MPOTNOPLUOHATBHOCTHIO BEIMYHH, MPOLEHTAMHU; HHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUs 3a/1a4 C
y4€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue vlparicenus

OpueHTUPOBATHCS B TIOHATHUSX U OTIEPUPOBATH HA 0a30BOM YpOBHE anreOpanyecKoil TepMUHOIOTHEH
Y CUMBOJIMKOMH.

Haxonauth 3HaueHus: OyKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAUEHUSX ITEPEMEHHBIX.

BrInonHsATE peoOpa3oBaHus 1€JI0T0 BHIPAKEHHS B MHOTOYJICH MPUBEACHUEM MTOTOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BEINONHATE YMHOKEHUE OIHOWICHA HA MHOTOYJICH U MHOTOWIEHA Ha MHOTOYJICH, IPUMEHSTh
(dbopMyIbI KBaipaTa CyMMBI M KBaJpaTa pa3HOCTH (C OTMOPOiil Ha CIIPaBOYHYIO HH(OPMAIIHIO).
OcCy1ecTBIATh pa3i0KEeHNEe MHOTOYWIEHOB HA MHOKUTEIH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH
00IIIeT0 MHOXKHUTEJSI, TPYIITUPOBKY ClIaraeMbIX, TPUMEHEHUS (OPMYIT COKPAIIEHHOTO YMHOXKEHHS (C
OTIOPO¥ Ha CIIPaBOYHYIO0 WH(OPMAIIHIO).

[TpumensaTs mpeoOpa3oBaHusi MHOTOWICHOB IS PEIICHHS Pa3IMYHBIX 331a49 U3 MAaTEeMaTHUKH,
CMEXHBIX MTPEIMETOB, U3 PEATTLHOU MPAKTHKH.

Vcnonb30BaTh CBOICTBA CTENEHEN C HATYPaJIbHBIMH MOKA3aTEISIMU JJIs TPe0Opa30BaHus
BBIp)XEHUH (C ONIOPOl HA CIPaBOYHYIO HH(OPMAIIHIO).

Ypaeuenus u nepasencmea

Pematb nuHeliHbIe ypaBHEHUS ¢ OJJHOW MEPEMEHHOM, MPUMEHSS MIPpaBHUiIa IIepexo/ia OT HCXOIHOTO
ypaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCI0 KOPHEM ypaBHEHUS.

Nwmets npeacraBnenue o rpapuueckux METOAax Npy PEeIIeHUH JUHEHHBIX YPaBHEHUN U UX CUCTEM.
[TonGupate mpuMepsI TTap YHCET, SIBISIOMUXCS PEIICHUEM JIMHEHHOTO YPAaBHEHUS C IBYMSI
MIEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHON TUIOCKOCTH TpadUK TUHEHHOTO YpaBHEHHSI C IBYMS ITEPEMEHHBIMH;
MOJIB3YSICh TPadUKOM, IPUBOTUTH MPUMEPHI PEIICHUS ypaBHEHUS.



Pemrate cucteMsl IByX TUHEWHBIX YPAaBHEHUH C IBYMS EPEMEHHBIMHU, B TOM YHCJIe rpaduuecKku (¢
OTIOPOH HA AJITOPUTM YUEOHBIX ACHCTBUIA).

CocTaBisTh (1OCIe COBMECTHOIO aHAJIM3a) U pellaTh JMHEHHOE YpaBHEHHE WIN CUCTEMY JIMHEHHBIX
YpaBHEHUH 110 YCIIOBHIO 3a]1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauu
MOJIYYEHHBIA PE3YNbTaT.

Koopounamut u cpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIUE 3aIaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBL; 3aMHCHIBATh YHCIOBBIE MPOMEKYTKU HA aNreOpandeckoM s3bIKe.

OtMeyaTh B KOOPJAMHATHOHN IJIOCKOCTH TOYKH I10 33JaHHBIM KOOPAWHATaM; CTPOUTH rpaduKu
nuHerHHbIX QyHkimid. Ctpouts rpaduk pyHkmuu y = kx + b.

OnuceBaTh C MOMOIIBIO (PYHKIMI H3BECTHBIEC 3aBUCHMOCTH MEKAY BeTHUYNHAMH (TI0 aJTOpUTMY
y4eOHBIX JIeHCTBUI): CKOPOCTh, BPEMsl, PACCTOSHUE; LIEHa, KOJIMYECTBO, CTOUMOCTb;
IIPOM3BOIUTEIBHOCTb, BpeMs, 00bEM padoThI.

HaxonuTs 3HaueHue GyHKIUH 110 3HAYECHHUIO €€ apryMeHTa.

[Tornmate rpadudeckuii crocod nmpeacTaBIeHs U aHaIu3a UH)OPMAaLIUY; U3BJIEKATh U
MHTEPIPETUPOBATh UH(OPMALIMIO U3 TPAPUKOB PEATBHBIX IPOLECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucna u evtuucnenusn

Ncnonp30BaTh HauanbHbIE MPEACTABICHUS O MHOXKECTBE ICHCTBUTEIbHBIX YUCEIN JUI1 CPABHEHHUS,
OKPYTJICHUS U BBIYMCIICHUHN; H300paXkaTh IEHCTBUTEIILHBIC YHCIIA TOYKAMU Ha KOOPAWHATHOM
MPSMOM.

[TpumensaTh moHsTHE ApUPMETUYECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBaJApaTHbIE KOPHHU,
UCTIOJB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOD; BBIIOIHATH MpoCcTeiiiue npeoOpa3oBaHus
BBIpa)KEHUH, COJIep KaLNX KBapaTHbIe KOPHU, UCIIOJIb3Ys CBOICTBA KOPHE.

Hcnonb30BaTh 3anucu OOJIBIINX U MAJIBIX YMCEI C IIOMOIIBIO JECSITUYHBIX IpoOel U cTeneHel yncina
10.

Anzebpauueckue eblparxceHus

[IprMeHATh MOHATHE CTENEHHU C LIEJIBIM [TOKA3aTeNIeM, BBIMOIHITH IPE00pa30BaHus BbIPaXKEHUH,
COJIep KAINX CTENICHHU C LIEJIBIM MToKa3aTeseM (C UCIOIb30BaHUEM CIIPAaBOYHON HH(OpMAIIHH).
BbINOMHATE HECTIOKHBIE TOKAECTBEHHbIE TPEOOPa30BaHUs PALIMOHAIBHBIX BhIPAXKEHUN HA OCHOBE
NpaBWI JeMCTBUI HAJl MHOTOWICHAMH U ajdreOpanyecKuMH APOOSMH.

PackmagpiBaTh KBaapaTHBIA TPEXWICH HA MHOKUTEIIH.

[TpumensaTs mpeoOpa3oBaHus BRIPAKCHUN IS PEIICHHS PAa3IMYHBIX 33729 U3 MAaTEMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PEATTLHOU MPAKTHKH.

Ypasnenus u nepasencmea

Pemrate nuHeliHbIe, KBaIpaTHBIE ypaBHEHUS (C HCIIOIB30BAaHUEM CIIPABOYHOM MH(POPMALIUHN) U
panoHalIbHbIE YPABHEHUS, CBOASILIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.
[IpoBoauTh mpocTeiiire ucciea0BaHns ypaBHEHUM U CUCTEM YpaBHEHUH, B TOM YHCJIE C
MpUMEHEHUEM TpadUUeCcKUX NpPeCTaBIeHUN (yCTaHaBIUBaTh, UMEET JIU ypaBHEHHUE UM cHUCTEMa
YpaBHEHUI pelIeHHUs, €CJIU UMEET, TO CKOJIBKO, U Mp.) C OMOPOM Ha aJrOPUTM YUEOHBIX AEHCTBUA.
[lepexoauts OT c10BECHOM (POPMYIUPOBKH 331241 K €€ anredpandeckoi MOJEIN ¢ HOMOIIbIO
COCTABJICHHSI YPAaBHEHHUS WJIM CUCTEMBI YPaBHEHH, HHTEPIIPETUPOBATh B COOTBETCTBHHU C
KOHTEKCTOM 3aJ[au¥l ITOJTyYCHHBIH Pe3ynbTarT.

[TprMeHsTh CBOCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPAaBHEHUS, OIIEHKH; PelaTh JTNHEHHbBIE
HEPaBEHCTBA C OJHOM MEPEMEHHOM U X CHUCTEMBI; 1aBaTh IpaUuecKyro WILTIOCTPAIINIO MHOKECTBA
pelIeH HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu



OmnepupoBath Ha 6a30BOM ypoBHE (D)YHKIIMOHAIBHBIE OHATHS U SI3bIK (TEPMHUHbI, CHMBOJIHYECKHE
0003Ha4YeHus1); ONpeAEATh 3HaueHUe (PYHKIMHU 110 3HAUEHHUIO apryMEeHTa; ONpeleNsITh CBONCTBA
dbyHkIuH 1o e€ rpaduky.

CtpouTts rpaduKku 1eMeHTapHbIX GYHKIMNA BUIA, Y = X2, Y = X3, ; OMHCHIBATh CBOMCTBA YHUCIOBOM
¢byskmn 1o e€ rpaduky (Mpu HeOOXOIUMOCTH C HANPABJISIIOIICH TOMOIIIBIO).

9 KJIACC

Yucna u evtuucnenusn

CpaBHUBaTh U YIOPSI0YUBATH PAllMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

BrimonusaTe apugmernueckue IeHCTBUS C pallMOHAIbHBIMH YHCIAMU, COUETAast yCTHBIE U
MMCbMEHHBIE TIPUEMBI, BBIIOIHATH BBIYUCICHHS C UPPALMOHATIbHBIMU YHUCIAMH.

Haxonuts 3HaueHus creneHey ¢ LeabIMU MOKa3aTeIsIMU U KOPHE; BBIYMCIIATh 3HAUEHUS YHCIOBBIX
BBIpaKEHU.

OKpyTJsTh AEUCTBUTEIBHBIE YKCIIA, BBINOIHATh IPUKUIKY PE3Y/IbTaTa BHIYUCICHUH, OLEHKY
YKCJIOBBIX BBIPA’KECHUM.

Ypasnenus u nepasencmea

Pemate nuHelHbIe ¥ KBapaTHbIE YPABHEHUs, YPaBHEHHUS, CBOASIIMECS K HUM, IpocTeiiimue 1poOHo-
panoHalIbHbIE YPABHEHHUS.

Pemarp npocreiiye CUCTEMBI IBYX JUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM (110 BU3YalIbHOM OIOpE).

Pemrate npocreiiiie TeKCTOBbIC 3aa4H alIreOpandeckKiuM CIIOCOOOM C MOMOIIIBIO COCTaBICHHS
YpaBHEHUS WIN CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMHU.

IIpoBoauTh IpOCTENIINE UCCIEAOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
IIPUMEHEHHEeM rpauuecKux MpeacTaBiIeHnH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WIN cHCTEMa
YpaBHEHUH peIIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHeliHbIe HEpaBEeHCTBA, KBAaIpaTHbIE HEPABEHCTBA; M300paXkaTh pellieHHe HEPAaBEHCTB Ha
YKCJIOBOW NPSIMOM, 3aIMChIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Pemathb cuctembl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAaIpaTHOE
HEPABEHCTBO; N300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSMOM, 3aITUCHIBATH
pELIEeHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA NP PELIEHUH PA3IUYHBIX 3a/1a4.

Dynxuyuu

PacnioznaBaTh pyHKIMN M3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEeMaTHUECKHU PACIIONOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB ¢yukiwii Buma: y = kx,y =kx+ b, ,y=axa+ bx +c,y =x3, B
3aBUCUMOCTH OT 3HAYEHUI KO (PHUINEHTOB; OMUCHIBATH CBOMCTBA (QYHKITHI.

Ctpouts 1 U300pakaTh CXeMaTH4ECKU Tpa(uKK KBaApaTUUHBIX (PYHKIIMH, OMMCHIBATH CBOWCTBA
KBaJPaTUUHBIX (PYHKIMH 1O UX Tpadukam.

PacniozHaBaTh KBaipaTUUHY0 (QYHKIHIO 1O (hOpMYyJie, MPUBOIUTH IPUMEPHI KBaIPATUYHBIX
GyHKLIUHI U3 peanbHOH KU3HH, QU3UKU, TEOMETPUH.

Apugpmemuueckasn u 2eomempuueckan npozpeccuu

PacniozHaBaTh apu(pMETHUECKYIO U T€OMETPUYECKYHO IPOrPECCUU IIPU Pa3HBIX CIIOCO0aX 3aJaHuUs.
BbINONHATE BBIYUCIIEHUS C UCTIONB30BaHUEM (hOPMYJI N-TO 4IeHa apu(PMETUIECKON U
TE€OMETPHUYECKOM MPOrpeccrii, CyMMBI TIEPBBIX N YJICHOB (C OMOPO HA CIPABOYHYIO HHPOPMAIIHIO).
Pemrate 3a1a4u, CBsI3aHHBIE C YMCIIOBBIMH ITOCIIEIOBATEIBHOCTSAMH, B TOM YHCIIE 33/1a4H U3
peanbHOM JKU3HU (C MCIIOIB30BAHNEM KAJBKYJIATOPA, IIU(PPOBHIX TEXHOIOTHA)



4. TEMATHYECKOE IJTAHUPOBAHUE YYEBHOT'O MIPEJIMETA
«AJITEBPA» (IIO TOJIAM OBYUYEHUSI)
Tematnueckoe IJIAHUPOBAHUC U KOJIUYICCTBO 9aCOB, OTBOAUMBIX Ha OCBOCHHUC

KaXKJI0M TeMbl y4eOHOT0 Kypca

«Anrebpa» aganTHPOBAHHONW OCHOBHOM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO

O6IH€I‘O 06p3,30BaHI/IH o6yqa}01uuxc;1 C 3azxep>1<1<0ﬁ IMICUXHUYCCKOT'O PA3BUTH:, B

IIEJIOM COBIIAJAIOT C COOTBETCTBYIOLTUM pa3iejioM pabodel mporpaMMbl y4eOHOTO
Kypca «Anredpa» 00pa30BaTEIbHONM TPOTPaMMBbI OCHOBHOTO 00IIIETO 00pa3oBaHUs

KouTtposabnbie padoThl

7 KJIACC Ne n/n
NporpaMMsbl

Bcero

1 Yucna v BeuuciIeHus. 25
PannonansHble yucia

2 Anrebpanueckue 27
BBIPA)KCHHS

3 VYpaBHeHUs U 20
HEepaBEeHCTBA

4 KoopauHater u 24
rpaduxu. OyHKIHH

5 [ToBTOpEHUE U 6
0000111eHE

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME

HaumeHnoBaHmue pa3iejioB 1 TEM KoauuecTBo yacon
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