AHHOTALNUA
K pado4eil mporpaMmme 1no y4e0HOMY NpeaMeTy «AJredopa»

Pabouas nporpamma yueOHoro npeamera «Anredpa» s 7 —9 KiaccoB COCTABICHA HA OCHOBE:

1. ®enpepanbHoro 3akoHa ot 29 nekadps 2012 r. N 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanum.

2. degepabHOTO  TOCYAApCTBEHHOTO  O0pa30BaTEIbHOrO  CTaHAApTa OCHOBHOTO  OOIIETO
o0pa3oBaHus, YTBEPKACHHOIO Ipuka3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
@eneparun ot 17 nexabpst 2010 1. Ne 1897 (B pen. IlpukxazoB MunoOpnayku Poccum ot
29.12.2014 N 1644, ot 31.12.2015 N 1577).

3. ®enepanbHOro mepeyHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHHIO TPH pealn3aluu
UMEIOIUX FOCYIapCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTelbHbIX IPOrpaMM Ha4yaabHOIo OOLIero,
OCHOBHOTO 0011ero, cpeanero obmiero obpazosanus /IIpukaz MunucrepcTBa 00pa3oBaHUs H
Hayku PO ot 31.03.2014 r. No 253 «O06 yrtBepxkaeHuu QenepaqbHOTO MEpeyHs y4eOHHKOB,
PEKOMEHAYEMBIX K HCIIOJB30BAHHIO TPH  peaju3allil  HMEIOMIUX  TOCyIapCTBEHHYIO
aKKpEeIUTAIMI0O 00pa30BaTENbHBIX MPOrpaMM HAuYalbHOTO OOILIEro, OCHOBHOI'O OOIIEro,
cpenHero obmero obOpaszoBanus» (B pen. IlpukazoB MunoOpuayku Poccuu ot 08.06.2015 N
576, ot 28.12.2015 N 1529, ot 26.01.2016 N 38, ot 21.04.2016 N 459, ot 8 urons 2017 roga N
535; ot 20 mrons 2017 roga N 581; ot 5 mrons 2017 roma N 629 «O BHeceHHH M3MEHEHUH B
benepanbHbI MepeueHb Y4EOHMKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO IPU pealn3aluu
UMEIOIIUX TOCYIApCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX MPOTPaMM HA4YaIbHOTO 0OMIero,
OCHOBHOTI'O 00111er0, CpeiHero o0IIero oopazoBaHusl, yTBEPKAEHHBINA NpukazoM MuHHCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoii ¢penepannu ot 31 mapra 2014 Ne 253%)

4. Iucekma Muno6puayku Poccuu ot 16 mas 2018 r. N 08-1211 06 ucnonb3oBaHuM y4eOHUKOB U
y4eOHBIX TOcOOUH B 00pa30BaTEIbHON JEATEIBHOCTH.

5. OcHoBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 061ero oopazosanust MbOVY «Cpenusis
mkosia Ne 8.

6. YueOnoro mana MBOY « Cpennsist mkona Ne 8» Ha 2020-2021 yueOHblii rof.

Jannast mporpamma obecriednBaeTcsi TUHUEH y4eOHO-METOAMYECKUX KOMILIEKTOB MO anredpe
st 7 — 9 kiacco noj penakmueid C.A. TelnsIKoOBCKOTO0, BeIITyCKaeMo# u3aarenscTBoM «IIpocere-
HHUEY.

Heabro uzydenus nmpenMera/kypea «Anredpa» B 7 — 9 kiraccax siBIIsieTcs:

1) B HampaBICHUH JTUYHOCTHOTO PA3BUTHSI
— ¢opMHpOBaHUE TPEJCTABIECHUNA O MaTeMaTHKE KaK 4YacTh OOIICUETOBEYECKON KYIbTYpHI, O

3HAYNMOCTH MAaTECMAaTHUKHU B pa3BI/ITI/II/I IUBUJIN3AIINU U COBpeMeHHOFO 06IIIeCTBa;

— pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl pEYH, CIOCOOHOCTH K

YMCTBEHHOMY KCIIEPUMEHTY;

— (opmupoBaHUE MHTEIUICKTYATBHONW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEO10JICHUIO

MBICTTUTENIBHBIX CTEPEOTHIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

— BOCIUTaHWE KAYeCTB JIMYHOCTH, OOECIICYMBAIOIIMX COMHUATLHYIO MOOMIBLHOCTH, CIIOCOOHOCTH

HpI/IHI/IMaTB CaMOCTOSTCIIBHBIC peI]_IeHI/ISI;

— (opmupoBaHHE KA4YEeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsI aJanTallii B COBPEMEHHOM
uH(GOPMAIIMOHHOM OOIIECTBE;
— pa3BUTHE UHTEpeca K MaTEMAaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) B METaNpeIMETHOM HaNpPaBJICHHH
— pa3BUTHE TIPEJCTABICHUNW O MaTeMaTHKe Kak (opMe ONHMCaHUs W METOJe MO3HaHUs

NeHCTBUTENIHOCTH, CO3JaHUE YCIOBHM Ui TNpPUOOpPETeHUs TEepBOHAYAIBHOIO  OIbITA

MaTEeMaTHYECKOTO MOJICITHPOBAHHUS;

— (opmupoBaHue OOIMMX CHOCOOOB MHTEIJICKTYAJIbHOM JEATENbHOCTH, XapaKTepHBIX IS

MAaTEMAaTUKN U SABJIIAOIINUXCA OCHOBOI>'I HO3HaBaTeHLHOI>’I KyJIBTypBI, 3Ha‘lHMOﬁ JUUIA paSJII/I‘IHBIX

cdep YeIoBEYCCKOM IEATCIILHOCTH; .



3) B IPEIMETHOM HAINpPaBICHUH

— OBJIQJICHUE MAaTEeMAaTUYECKMMU 3HAHUSIMHU M YMEHUSMH, HEOOXOIUMBIMHU [UIl IPOAOJIKEHHUS
o0y4eHHsT B CTaplieil IIKOJEe WIM HHBIX O0IIe00pa3oBaTEIbHBIX YUPSIKICHUAX, H3YYCHUS
CMEKHBIX TUCUUIUIMH, IPUMEHEHUS B IIOBCEITHEBHOM JKU3HH;

— co3manue (QyHIamMeHTa IS MaTeMaTHYecKOro pPas3BUTHA, (OPMHPOBAHUS MEXAHH3MOB
MBIIICHUS, XapAKTEPHBIX JJI1 MATEMATUYECKOU JEATEIbHOCTH.

B pamkax yka3aHHBIX JTUHUH PELIAOTCS CIEAYIOLINE 3aJa4H:

— pa3BUTHE W YIIyOJIeHHWE BBIYMCIUTEIBHBIX HABBIKOB W YMEHHH 110 YpPOBHS, IO3BOJISIOIIETO
YBEPEHHO MPUMEHSTh 3HAHUS MPH PEIICHUH 33]]a4 MaTeMaTHKH, (PU3UKHA U XUMHH:

— Ppa3BUThb IPEACTABJICHUSA O UYUCIE MW POIM BBIYHUCICHUHA B YEJIOBEUECKON IPAKTHUKE;
c(hopMHPOBATH NMPAKTHUECKUE HABBIKU BBIMIOJIHEHUS YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYMCIICHU, Pa3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

— Pa3BUTh IPOCTPAHCTBEHHbBIE MPEACTABICHUS U H300pa3UTeIbHbIC YMEHHUS,

— DPa3BUTH JIOTUYECKOE MBIIIJIEHHE W peuyb, YMEHHUS JIOTMYECKHM OOOCHOBBIBATh CYXXICHHUS,
IPOBOJUTH  HECIOXKHBIE CUCTEMaTU3allud, [PHUBOAUTHL IPUMEPbl U  KOHTPIPUMEPSIL,
MCIIOJIb30BaTh Pa3jIMUHbIC SI3bIKM MAaTEMaTUKU (CIIOBECHBIN, CUMBOJIMYECKUH, TpadUUeCcKuil) s
WJUTFOCTPALIMK, MHTEPIIPETALUU, apIyMEHTALUU U 10KA3aTEeIbCTBA;

— c(opmMHpoBaTh NPEACTaBICHUS 00 U3y4aeMBbIX MOHATHUIX U METO/IaX KaK BaXKHEHUIIUX CPeACTBAX
MaTEeMaTU4YeCKOro MOJAEIMPOBAHNS PEAIBHBIX IIPOLIECCOB U SBICHUI

YueOHblii mpeaMeT «Anredpay» BXOAUT B MPEAMETHYIO 001acTh «MaremaTtuka 1 UHQOpPMaTHKa,
SIBIISIETCSL 00SI3aTEIIHBIM I M3y4eHUsl B 7 — 9 Kjlaccax M Ha €ro M3ydyeHue OTBOJIUTCS 3 yaca B
HEJIEII0 B TeUeHHE KaXA0ro roja ooy4yenus, scero 306 ypokos (mo 102 yacoB B Kaxa0M Kjacce).

COJEPKXAHME KYPCA
APUOMETHKA

Pa].[I/IOHaJII)HLIe qyucJia. PacmeeHHe MHOKECTBAa HATYPAJIbHBIX YHCCII OO MHOXECTBA IICJIbIX.
MHoxecTBa OEJIBIX YUCEIT IO MHOKCECTBA pallUOHAJIbHBIX. PaHI/IOHaJ'II)HOG YHCJIO0 KaK OTHOIICHHUEC

m
:, rae m — Ienoe Yucio, N — HaTypajabHOC. Crernens ¢ T ECJIBIM ITOKAa3aTCIIEM.

JeiicTBuTebHbIe 4ucaa. KBanpaTHeiii kopeHb u3 uucia. KopeHb TpeTheil cTeneHu. 3aruch
KOpPHEH C MOMOIIBI0 CTETEHU C APOOHBIM MokaszareneMm. [loHsTHE 00 HppalMOHATHHOM YHCIE.
HNppannOHAIBHOCTh YKCIIa U HECOM3MEPUMOCTh CTOPOHBI M JMArOHalW KBaapata. JlecsaThyHble
NpUOIIKEHUsT WPPALMOHANBHBIX 4YHcel. MHOXECTBO ACHCTBUTENBHBIX YHCEN; MpEICTaBICHUE
JIEUCTBUTEIIBHBIX YHUCET OCCKOHEYHBIMH NECATUYHBIMHU Jpo0smu. CpaBHEHUE EWCTBUTEIBHBIX
yrcen. Koopaunarnas npsmas. M300pakeHue drcen TOYKaMu KOOPAMHATHOM mpsMoil. UncnoBsie
MIPOMEXKYTKH.

HN3mepenusi, npudInzKeHusl, OlleHKH. PazMepsl 00BEKTOB OKPYKAIOIIEro MUpa (OT JIeMEHTapHBIX
yacTull A0 BceneHHolt), JNIMTeNbHOCTh MPOIIECCOB B OKpY’KarollleM Mupe. Brinenenne MHOXKUTENS
CTETNeHH JIeCATH B 3amucH uucia. [[pubmnkéHHoe 3HaYeHHE BENTUYHHBI, TOUHOCTh MPUOIUKCHHUS.

IIpuknika v OLlEHKa pe3yabTaTOB BEIYMCICHHM.
AJITEBPA

Auredpanyeckue BbIpa:keHusi. byKBeHHbIE BhIpaXKeHUS (BBIpaXKEHUS C epeMeHHBIMH ). UncnoBoe
3HaUYeHHE OYKBEHHOTO BbIpakeHHs. [lomycTuMble 3HadeHUs] mepeMeHHbIX. [lofcTaHoBKa BhIpaxke-
HUM BMecTO nepeMeHHBIX. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apudme-
TUYECKUX JeicTBU. PaBeHCTBO OyKBEeHHBIX BbIpakeHUi. ToxaectBo. CTeneHb C HATYpaTbHBIM
rmokazareisieM u €€ cpoiictBa. OgHouIeHb M MHOTOWwIeHbl. CTeneHh MHOTOUYIeHa. ClI0KeHNE, BEIYH-
TaHHUE, YMHOXEHUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHHUSI: KBapaT CyMMbI M KBa/Jl-
pat pasHoctu. ®opmyna pasHoctu kBaapaToB. [IpeobpazoBanHue 11e70T0 BHIPAKEHUS B MHOTOUJICH.
Pa3J10’)KeHUE€ MHOTOYJICHOB Ha MHOXUTENH. MHOrouwieHsl ¢ oJHON nepemeHHoil. Kopenb MHOTrO-
yineHa. KBajpaTHbiil TpEXUiIeH; pa3oKeHHE KBaIpaTHOTO TPEXUIeHa HA MHOXKUTENH. Anredpanye-
ckasg poOb. OCHOBHOE CBOUCTBO anreOpamueckoil apodu. CliokeHue, BHIUUTAHUE, YMHOXKCHHE,
JeneHue anredpandeckux apooeit. CTeneHpb ¢ IeNbIM TToKazaTesieM U e€ CBoWcTBa. ParmoHaibHbIC



BBIpOKEHUSI U UX TpeoOpazoBanus. JlokazarenbcTBO ToXxaecTB. KBagpatHble xopHH. CBoiicTBa
apu(MeTHUECKUX KBaJpaTHBIX KOPHEH M MX NMPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIpAXKe-
HUH U BBIYMCICHUSIM.
YpaBHenusi. YpaBHeHue ¢ oaHol mnepemeHHoul. Kopenb ypaBHeHusa. CBOWCTBa YHUCIOBBIX pa-
BEeHCTB. PaBHOCWIBHOCTh ypaBHeHui. JluHeitHoe ypaBHeHue. KBaapaTHoe ypaBHEeHHE: Gopmylia
KOpHEU KBajpaTHOTO ypaBHeHUs. Teopema Buera. Pemienne ypaBHeHUM, CBOASIIMXCS K JIMHEHHBIM
U KBaJpaTHBIM. [Ipumeps! pemieHust ypaBHEHUH TpeThel 1 4eTBEPTOM cTeneHeil. Pemenne npobHo-
palMOHAIbHBIX YPABHEHHW. YPaBHEHHE C IBYMsS II€pEeMEHHBbIMH. JIMHEWHOE ypaBHEHHE C IBYMs
IIEPEMEHHBIMM, TPUMEPHI PELIECHUS YpaBHEHUN B LenbIX yuciax. Cucrema ypaBHEHHH C AByMs
nepeMeHHbIMH. PaBHOCHIBHOCTE cucTeM. CHCTEMBI IBYX JINHEHHBIX YPaBHEHHUH C IByMs IIEPEMEH-
HBIMM; PELIEHUE IOJCTAHOBKOW M ClIOXKEHHEM. lIpuMmepbl pelleHuss CUCTEM HEJIMHEHHBIX ypaB-
HEHMH C IByMs IIepeMEHHbIMU. Perienue TeKCTOBbIX 3a7ay anredpandyeckuM crocodoM. Jlekapro-
BbI KOOPJMHATHI Ha MJIOCKOCTU. ['padmueckas HHTEpIIpeTalusi ypaBHEHHS C IBYMS TIEPEMEHHBIMH.
I'padux nuHEHHOro paBHEHUS C ABYMs IEpPEMEHHBIMM; YIJI0BOH K03()dULMEHT NpsMOI; ycioBue
napajieIbHOCTH NMPSIMBIX. [ paduku mpocTelx HEeTMHEHHBIX ypaBHEHUH: napaboia, runepoonia,
OKpYXKHOCTb. ['panueckas nHTepnpeTalnys CUCTEM YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU.
HepaBencrBa. UucinoBsle HepaBeHCTBA M UX CBoMcTBA. HepaBeHCTBO ¢ ogHOM nepeMeHHOU. Pas-
HOCHJIBHOCTb HEPaBEHCTB. JIMHElHbIE HEpAaBEHCTBA C OJHOM nepeMeHHoN. KBaspaTHble HEpaBEHCT-
Ba. CucTeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

OYHKLU
OcHOBHBbIe MOHATHS. 3aBUCUMOCTU Mex 1y BennuuHaMmu. [lonsarue pynxuuu. O6nacts onpenene-
HUS ¥ MHOKECTBO 3HaueHUi pynkuun. CriocoOs! 3ananus ¢yakmun. ['paduk ¢pyakuu. CBoiicTBa
byHkuui, ux orodbpakenue Ha rpaguke. [Ipumepsl rpagukoB 3aBUCUMOCTEN, OTPAXKAIOIIUX Peallb-
HBIE [TPOLIECCHI.
YucsoBble GpyHkuuu. OyHKINY, ONKCHIBAIOLINE IPIMYIO U OOpaTHYIO MPOMOPIUOHAIbHbIE 3aBU-
CUMOCTH, UX Irpaduku U cBoiictBa. JluneitHas Qynkuums, e€ rpapuk u cpoiicrBa. Kanparuunas
¢bynkuus, e€ rpadpuk u cBoiictBa. CTeneHHble PYHKIUU ¢ HaTypaJlbHBIMU MOKa3aTeNsIMu 2 U 3, UX
rpaduxu u coiictBa. ['paduxu pyHkumii y = ME, y=x y=|x|.
Yuciosble nmociaenoBaTelbHOCTH. [IoHATHE YKMCIOBON MOCIEAOBATENBHOCTH. 3a/aHUE TOCIENO0-
BaTEeNILHOCTH PEKYppeHTHON (popmyioii u popmyioit N-ro uieHa. ApupmeTnyeckas U reoMeTpude-
ckas nporpeccuu. ®opmyiibl N-ro uieHa apupMeTHIecKol U TeOMETPUUYECKON porpeccuit, CyM-
MBI MEPBBIX N-X 4iIeHOB. M300paxkeHne 4aeHOB apu(METHUECKOW U FeOMETPUUECKON Mporpeccuit

TOYKaMU KOOPJAMHATHON TIIOCKOCTH. JIMHEHHBIN 1 9KCTTOHEHITUATBHBIN poCT. CIIOXKHBIE MPOIEHTHI.
BEPOSJATHOCTb U CTATUCTHUKA

OnucareabHasi craructuka. [IpencraBieHue NaHHBIX B BHUAE TaONHIl, Iuarpamm, TrpaduKoB.
Crny4aitHasi ”3BMEHUNBOCTh. CTaTUCTHYECKUE XapaKTePUCTUKU HAOOpa JaHHBIX: cpeHee apudme-
TUYEeCcKOe, MeJaHa, HauOoJbIllee U HaUMEeHbIIee 3HaYeHUs, pa3Max. [IpeacraBnenue o BEIOOPOU-
HOM HCCJICIOBAaHUH.
CayuaiiHble cOOBITHSI U BePOSATHOCTD. [[OHSATHE O CIlydaliHOM OIIBIT€ U CIYYaiiHOM COOBITHU.
Yacrota ciydaitHoro coObiTus. CTaTUCTUUECKUH MOIXO0] K TOHATUIO BEPOATHOCTH. BeposaTHocTu-
MPOTUBOMOJIOKHBIX coObITHI. He3aBucumbie coObITHS. YMHOXKEHHE BeposiTHOCTeH. JlocTOBepHBIE
1 HEBO3MOXXHBIC COOBITHsI. PaBHOBO3MOXKHOCTh coOBITHI. Kiaccuueckoe ompesneneHne BepOsTHO-
CTH.
KomOunaTtopuka. Pemenne koMOMHATOpPHBIX 3adad mepedbopoM BapuaHTOB. KomOmHaTOpHOE
npaBuiio yMHOKeHUs. [lepecTtanoBky U hakTOopHral.

JIOTUKA 1 MHOXECTBA
TeopeTHKO-MHOKeCTBEHHbIe MOHATHA. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHh€ MHOKECTB
MIEPEYUCIICHUEM 3JIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. CTaHaapTHBIE 0003HAYEHUS YHCIIO-
BBIX MHOXeCTB. [lycToe MHOXecTBO u ero obo3HaueHue. [loagmuoxkecTBo. OOBEAMHEHNE U TIepece-
YEHUE MHOXXECTB, pa3HOCTb MHOKECTB. MIImrocTpanys OTHOIIEHUM MEXy MHOKECTBAMHU C MIOMO-
1IbI0 [uarpamMm Jisepa — BeHnHa.
DJieMeHTHI JoruKHu. [IoHsATHE O PaBHOCUIIBHOCTH, CIIEJOBAaHUH, YIOTPEOIECHUE JIOTUYECKUX CBSI30K
eciu ..., mo ..., 6 MOM U MOJbKO 6 MOM caydae, JOTUIECKUE CBA3KHY U, UTU.



MATEMATHKA B ICTOPUYECKOM PA3BUTUN

Hcropus ¢popMHpOBaHUS MOHATHS YUCIIA: HATypajbHBIC YKCIa, APOOH, HETOCTaTOYHOCTh PALUO-
HAJIBHBIX YUCEII JJI1 TEOMETPUUYECKUX U3MEPEHUN, UppaloHaibHble unciaa. CTapuHHBIE CUCTEMBI
3anucu yucen. Jpobu B Basunone, Erunrte, Pume. OTKpbITHE AECATHUHBIX JIpobOeil. CTapuHHbIE
cuctembl Mep. Jlecsatuunble npoOu W MeTpuueckas cuctema mep. llosiBieHue oTpuIaTeNbHBIX
yrcen U Hyns. JI. Maraunkwii. JI. Diinep. 3apoknenue anreOpsl B Heapax apupMeTuku. Ai-Xo-
pesmu. Poxnenune OykBenHou cumBoduku. I1. depma, ®. Buer, P. Jlekapt. Mcropus Bompoca o
HaXOXJIeHUU (popMyn KOpHEH anredpanyecKuxX ypaBHEHUH, HEpa3pelIMMOCTh B PaJHKalaX ypaB-
HeHul cteneHu, Oonpirei yeTelpéx. H. Tapranss, k. Kapmano, H. X. A6ens, D. ['anya. M300pe-
TEHHE METOAA KOOPAWHAT, MO3BOJISIONIETO NEPEBOIUTh TEOMETPUIECKUE OOBEKTHI Ha SI3bIK ajreo-
pol. P. Ilekapt u I1. @epma. [Ipumepsl pa3iuuHbIX CUCTEM KOOPAMHAT Ha IIOCKOCTH. 3aaada Jleo-
Hapao Ilu3anckoro (Pubonayum) o kponukax, yucia dOubonauyn. 3agava o maxMaTHOH JOCKe.
Hctoku Teopun BEpOSATHOCTEH: CTpaxoBoe iAeno, azapTHble urpbl. II. @epma u b. I[lackans. A.
bepnymu. A. H. Konmoropos.

Pabovas mporpamMma COIEpKHUT CIEAYIONINE Pa3Ieibl:

1. TurynbHBIH TUCT

2. [lnanupyemMsbie pe3yinbTaThl U3y4eHHs yUeOHOTO MpeIMeTa
3. Copepxanue yueOHOTO MpeaMera

4. KaneHaapHo - TeMaTHYECKOE TUIAHUPOBAHUE

IIpenycMOTpeHsI Caeayomue BUAbI KOHTPOJISA: BXOAHOW, TEKYIIUN U ITPOMEKYTOUHBIN.



