PABOYAS IMTPOI'PAMMA
1o yueOHOMY npeaMeTy «Ajaredpa»
7-9 KJIACCBI

PaGouas mporpamMma no yueGHOMY mpenmery «Amnredpa» aiaredpe OpHeHTHpPOBaHA Ha
yyamuxcs 7-9 KiaccoB u pazpaboTaHa Ha OCHOBE:

1. denepanbHBIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO OOIIETO
oOpa3oBanus (mpuka3 Munoopuayku PO ot 17.12.2010 Ne 1897);

2. IlpumepHas ocHOBHasi oOpa3oBaTeNibHasl MPOrpaMMa OCHOBHOTO 00IIEro o0pa3oBaHus
(omoOpeHa pemieHueM (GeaepaTbHOrO METOIUIECKOT0 00beIMHEHHUS 10 00IIeMy 00pa30oBaHMUIo,
npotokoi ot 08.04.2015 Ne 1/15);

3. Ilporpamma A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Skup, E.B. bynko (Maremaruka:
nporpammel: 59 knaccel A.I'. Mep3msak, B.b. Tlonmonckuii, M.C. fxup, E.B. bynko /. — M.:
Benrana-I'pad, 2015.

PaGouas nmporpamma oGecrieueHa yueOHUKaMU, Y4€OHBIMU MOCOOUSMHU, BKIFOUEHHBIMH B
denepanbHBIN MepedeHb Y4eOHUKOB, peKOMeHIyeMblx MuHoOpHayku P® K ucCroib30BaHUIO
(mpuka3 Munobpuayku P® ot 28.12.2018 Ne 345 ¢ uzmenenusimu ot 08.05.2019 Ne 233):

Mepsnak, A. I. Anrebpa. 7 knacc. YueOHUK Ui 00111e00pa30BaTeNbHBIX YUPEKICHUH /
A.T. Mep3nsk, B. b. [Tononckuit, M. C. Skup. — M.: Benrana-I"pad, 2018.

Mepsnax, A. I. Anrebpa. 8 xinacc. YueOHUK i1t 00111e00pa3oBaTelibHbIX yUPEKICHUH /
A.T. Mep3nsk, B. b. [Tononckuii, M. C. Sxup. — M.: Benrana-I"pad, 2018.

Mepsnax, A. I. Anrebpa. 9 xiacc. YueOHUK i1t 00111e00pa3oBaTelIbHbIX yUPEKICHUH /
A.T. Mep3nsk, B. b. [Tononckuit, M. C. Sxup. — M.: Benrana-I'pad, 2018.

MBOY «COHI NelOl» BopaBe B TeueHHe 3-X JIET HUCIOJb30BaTh B 0Opa3oBaTeIbHOU
JEeSTENIbHOCTH Y4eOHUKU, MPUOOpEeTEeHHbIe A0 BCTYIJICHUS B CHIly mpukaza oT 28.12.2018 Ne
345.

Ha wusyuenune yueOHOro mnpeamera «Anredbpa» otBoautcs 303 dacoB, KOTOpbIE
pacmnpeeeHsbl 1o KiaccaM CIeIyIoIM 00pa3oM:

7 xnacc — 102 gacos, 3 yaca B HEJIEIIIO;

8 ximacc — 102 gacoB, 3uaca B HEIEIIO;

9 knacc - 99 yacos, 3uaca B HEJICITIO.

B ToM uncie KOHTpOIbHBIX padoT:

7 knacc — 8;
8 kmacc —7;
9 knacc — 6.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Auredpanyeckune BbIPaKeHHUs

Buinycknuux nayuumes:

® OIEpPUPOBATH TMOHATUSAMHU «TOXIECTBO», «TOXKIECTBEHHOE IPeoOpa3oBaHME», peEIIaTh
3aJauu, cojieprkalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMysiaMu;

® BBHINONHATH MpPeoOpa3oBaHUSl  BBIPAXKEHHUH, COAEpX allUX CTEHeHH C  IEJBbIMU
IMMOKAa3aTCIAIMU U KBAIPaTHBIC KOPHU,

® BBINOJHATH TOXKIECTBEHHBIE NMPEOOpPa3OBaHMs pallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBuJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alreOpanvdecKuMu JIpo0sSMH;

® BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKHUTEIIH.

Buinycknux nonyuum 603mMoACHOCHb HAYUUMBCA

® BBINOJHATH MHOTOIIATOBBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH, MPUMEHSS
MIMPOKHI HAOOP CIOCOOOB M MPUEMOB;

® MPUMEHATH TOXJECTBEHHbIC INPEOOpa3OBaHMs JUIsl PpEIIeHUS 3a7ad U3 PasInYHbIX
pa3nenoB Kypca (Hampumep, JUISI HAXOXACHUS HAWOOIBIIEr0/HAaMMEHBINETO 3HAYCHUS
BBIPKCHHUS ).



YpaBHeHust

Buinycknux nayuumcs:

® pelIaTh OCHOBHBIE BUJbI PAllMOHAJIBHBIX YPABHEHHI C OJHON MEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUM C JBYMS IEPEMEHHBIMHU;

® [OHMMAaTh YpaBHEHHE KaK BaXKHEHIIYI0O MaTeMaTHYECKYIO MOJEINb ISl OMUCAHUS U
U3YYEHHUs pPa3HOOOpa3HBIX PEaNbHBIX CUTYyallui, pelaTh TEKCTOBBIE 33Jaud anre0panyecKuM
METO/IOM;

® NIpUMEHATH TrpaduyecKkue TMPEeACTaBICHUS s HUCCIEAOBAHUS  YpaBHEHMIA,
WCCJICIOBAHMSI U PEILICHUSI CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Buinycknux nonyuum 603mMoiCHOCHb HAYYUMBCAL

® OBJAJIETh CIEUHUATBHBIMA NpUEMaMU pEHICHHUs YpaBHEHUH M CUCTEM YpaBHEHUN;
YBEPEHHO MPUMEHATH almapar ypaBHEHUN ISl pelieHus pa3HOooOpa3HbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, MPAKTUKU;

® MPUMEHATh rpapuuecKue MpeaCTaBiIeHUs ISl HCCIEAOBaHUS ypaBHEHUH, CHCTEM
YpaBHEHUH, COJEPKAIINX OYKBEHHbIE KOI(PPUIIMESHTHI.

HepagencrBa

Buinyckuux nayuumcs.

® IIOHUMAaTb U NPUMEHITb TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILICHHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e pelmaTh JIMHEHHBIC HEPAaBEHCTBA C OJHOW INEPEMEHHOW M HUX CHUCTEMBI; DPEIIATh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOil Ha rpaduuecKre NpeICTaBICHHUS;

e IIPUMEHATH allapaT HEPABEHCTB UL PELICHMs 3a/1a4 U3 Pa3JInYHbIX Pa3JeNoB Kypca.

Buinyckuux nonyuum 603mM0ACHOCb HAYYUNBCA

e pa3HOOOpa3HbIM MNpuéMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH
anmapaT HEpaBEHCTB J/JI pELIEHUs pa3HOOOpa3HBIX MaTeMaTHYeCcKuX 3ajJad W 3ajad U3
CMEXHBIX [IPEAMETOB, IPAKTUKU;

® IMPUMEHATh IpaduyecKkue MNpeACTaBICHUS JUIsl UCCIEIOBAaHUS HEPABEHCTB, CHUCTEM
HEpPaBEHCTB, COJiepKalX OyYKBEHHbIE KO3()(DULIUESHTHI.

Yucnosbie pyHKuMHU

Buinycknux nayuumcs:

® [OHUMMaThb M HCIOJB30BATh (DYHKIHMOHAIbHbIE TIOHATUS U S3bIK (TEPMUHBL,
CUMBOJINYECKHE 0003HAUEHU);

® CTpOUTHb TpaUKH 3JIEMEHTApHBIX (YHKIMI; HCCIeAOBaTh CBONCTBA YHCIOBBIX
(GyHKIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX IPa(UKOB;

® [OHMMaTh (YHKLUMIO KAaK Ba)KHEHIIYI0 MaTeMaTHUYECKyl0 MOJENb I OMHMCaHUs
IPOILIECCOB U SIBJICHUN OKPY>KAIOLIET0 MHUpa, MPUMEHATh (PYHKIIMOHAIBHBINA SI3bIK JIJIS1 ONMCAHUS
U MCCIIEZIOBAHUS 3aBUCUMOCTEN MeX Ay (PU3HMUECKUMH BETUYMHAMHU.

Buinycknux nonyuum 603MoiCHOCMb HAYYUMbCA

® TIPOBOJAUTH UCCIIEIOBAHUS, CBSI3aHHbIE C U3yUYEHHUEM CBOWCTB (DYHKIIMIA, B TOM YHCIIE C
MCIIOJIb30BaHUEM KOMIIBIOTEpPA; HAa OCHOBE I'paUKOB H3Y4YEHHBIX (QYHKIHMH CTpouTh Oojee
CJIO’KHBIE TpapKH (KYCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMI TOUKAMH U T. 11.);

® UCMOJb30BaTh (YHKIIMOHAIbHBIEC TPEICTABICHNS U CBOMCTBA (DYHKIUH JJIS peLIeHUs
MaTeMaTHUYECKUX 3aJa4 U3 Pa3IMuHbIX pa3zelioB Kypca.

YucioBbIE MOCJIE10BATEIbHOCTH

Buvinycknux nayuumcs:

® TIOHMMAaTh W WCIIOJIB30BaTh SI3BIK IMOCIEAOBATEILHOCTEH (TEPMUHBI, CHMBOJINYCCKHE
0003HaYCHMS ),

® NPUMEHATH (OPMYIBL, CBsI3aHHBIE C apU(PMETHUYECKOM U TI'eOMEeTPHYECKOM
porpeccueil, u anmapar, COPMUPOBAHHBIN MIPH U3YYESHUH IPYTHX PA3ACIOB Kypca, K PEIICHHIO
3aj1a4, B TOM YHCJIe ¢ KOHTEKCTOM U3 PeajbHOM KU3HHU;



® 1CIIOJIB30BaTh IPOCTEHIIME CHOCOOBI IMPEICTABICHHUS W aHAIM3a CTATHCTUYECKUX
JAHHBIX

Buinyckuux nonyuum 603Mo*CHOCHb HAYYUMbCA

e pemath KOMOMHHPOBAHHBIC 3374l C NMPUMEHEHHEM (POpMyn N-ro 4ieHa U CyMMBI
NEepBbIX N YIEHOB apU(PMETUYECKOH W TeOMETPUYECKOH NpOTrpecCHy, MPUMEHSSI MpPU ITOM
annapar ypaBHEHUHN U HEPaBEHCTB;

® MOHUMATh apPU(PMETUYECKYI0 U T'€OMETPHUYECKYI0 MPOTrPecCHi0 Kak (QyHKIUH
HATYpaJIbHOTO apryMEHTa; CBS3BIBATh APUPMETUUYECKYIO MPOTPECCHUI0 C JUHEHHBIM POCTOM,
TEOMETPUUYECKYIO - C KCIIOHEHIIMAIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

Buinycknux nayuumces:

® HaxOJUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTH CIIYYaiHOTO COOBITHS.

Buvinyckrux nomyuum 603moicHoCms HAY4UMbCsL.

e 1puoOpecTH MEepPBOHAYAIbHBIN OIBIT OpPraHu3aluy cOOpa JAaHHBIX NPH MPOBEACHUU
omnpoca 00IIeCTBEHHOT0 MHEHUSI, OCYIIECTBIIATh UX aHAIHN3, IPEICTABIATh PE3yIbTaThl OIpOca B
BH/JIC TAOJIMIIBI, JUATPAMMBI

Cay4aiinble cOOBITHSI U BEPOATHOCTD
Buinycknux nayuumces:
e pemraTth KOMOMHATOPHBIC 33124 HAa HAXOXKACHUE YUCIIa 00BEKTOB MIIM KOMOMHAITUH.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCSL
® TIPUOOPECTH OIBIT IPOBEACHUS CIIyYalHBIX IKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEPHOT'0 MOJICTTUPOBAHUS, HHTEPIPETAIIUN X PE3yIbTaTOB.
KomOunnaropuka
Buvinyckuux nonyuum 603mMo#CHOCHb HAYYUMBCAL
* HEKOTOPBIM CIICIIHAIBHBIM TTPUEMaM PEIICHHs] KOMOMHATOPHBIX 3a/1a4.

COJAEP)KAHUE KYPCA
7 kaacc (102 yaca)

JIuneiiHoe ypaBHeHHe ¢ OJHOIl mnepeMeHHoH. Bpenenue B anredpy. JluneliHoe
yYpaBHEHUE C OJTHOM NIepeMeHHOMN. Pellienne 3a1a4 ¢ TOMOIIBIO YPaBHEHUM.

Henavlie BbIpakenusi. ToOXIECTBEHHO paBHbIE BblpakeHUs. ToxxaectBa. CreneHb ¢
HaTypaJIbHBIM I10Ka3aTeIIEM.

CBolicTBa CTENEHU ¢ HAaTypaJIbHBIM Noka3aTeneM. OnHouneHsl. MHorousnensl. CioxxeHue
Y BBIYUTAHUE MHOTOWJICHOB. Y MHOXXCHUE OJHOWIECHA Ha MHOIOYJICH. Y MHOKEHHE MHOIOYJICHA
Ha MHOrouwieH. Pa3nojkeHne MHOrO4JeHOB Ha MHOXKUTEIHN. BbrlHeceHre 00I111ero MHOKUTENS 3a
cKkoOkM. PaznokeHHe MHOTOWIEHOB Ha MHOXUTenu. Merton rpynnupoBku. IIpousBenenue
Pa3HOCTU M CYyMMBI JIBYX BBIpaXK€HUMN. Pa3HOCTh KBaJpaTOB JBYX BBIPAKEHUM.

KBagpar cyMMBI M KBaJipaT pa3HOCTHU ABYX BbhIpakeHHH. [IpeoOpazoBaHre MHOTOUIEHA B
KBaJIpaT CyMMbI WJIM Pa3HOCTH JBYX BbIpaxeHHil. CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpaKEHUN

[TpuMeHeHHe pa3TUYHBIX CIIOCOOOB PA3I0KEHUS MHOTOWIEHA Ha MHOXKHTEIH.

®yukuun. Cesazu Mexay BennunHamu. Oynkuusa. Crnocoos! 3ananus ynkuuu. ['padux
G YHKITHH.

Jluneiinas pyHkuus, e€ rpaduk 1 cBONUCTBA.

Cucrembl JTHHEHHBIX YPaBHEHHH C JABYMsl NepeMEHHBIMH. YDaBHEHHS C JBYMs
nepeMeHHbIMH. JIMHelHoe ypaBHeHHE C JABYMs IepeMEeHHbIMH M ero rpaduk. CucreMbl
YpaBHEHMI C ABYMs NepeMeHHbIMH. ['padudeckuil METON peleHus] CUCTEMBbI JIBYX JMHEHHBIX
YpaBHEHUH C JBYMsI TI€PEMEHHBIMHU. PellleHHe CuCTeM JIMHEHHBIX YPaBHEHUU METOA0M
IIOJICTAHOBKU. Pelenue cucTeM JIMHEMHBIX YPAaBHEHUM METOIOM CIIOKEHUS.

Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM JIMHEWHBIX YPABHEHHI.

HTorosoe noBropeHue



8 kuiracc (102 yaca)

IloBTOpeHue kypca anaredpsl 7 Kiacca

PanuonanbHble  BbIpa:xkeHusi. PamuonanpHble  aApoOu. OCHOBHOE  CBOMCTBO
pauroHanbHON ApoOu. CroXeHWe W BBHIUYMTAHHE PAIMOHAIBHBIX JApPOOEH C OJMHAKOBBIMU
3HameHarensIMu. Cil0XKeHne U BhIYMTAaHUE pallMOHAIBHBIX JIpOoOel ¢ pa3HbIMU 3HaMEHATEISIMU.
YMHOXEHHE U JIeJIeHUe PallMOHAIBHBIX ApoOeil. Bo3Beaenue parroHanbsHONW APOOH B CTETICHB.
ToxnecTBeHHble NIpeoOpa3oBaHUS pallMOHAIBHBIX BbIpaK€HUI. PaBHOCWIIbHBIE ypaBHEHUS.
Paunonanbubie ypaBHeHus. CTeneHb C LENbIM OTpULIATENbHBIM IOKa3zarenaeMm. CBoicTBa

k
CTEMEHH C LENbIM MoKa3aTesneM. OyHKIus X u e€ rpaduk.
KBagparnble kopHu. [leiictBuTebHble 4Mcaa. DyHKIua y = x> u eé rpaduk

KBanparusie xopHU. ApupmMeTHyecKrii KBagpaTHBIA KOPEHb. MHOECTBO M €r0 3JIEMEHTHI.
[TonmMHO)kecTBO.  Omeparuu  Haj ~ MHOXKecTBamHM.  UYucioBele  MHOXecTBa.  (CBoiicTBa
apuMETHYECKOTO KBaJIPaTHOrO KOpHS. TOXIECTBEHHBIC MPEeoOpa3OBaHUS BBIPAKEHUH,

CoZIepKaIINX KBaJpaTHbIE KOpHH. DOyHKIUA y=vx
u e€ rpaduk.

KBaaparnbie ypaBHenus. KBajparHele ypaBHEHMs. PerieHue HENOJIHBIX KBagpAaTHBIX
ypaBHeHui. dopmyna KopHell KBagparHoro ypaBHeHus. Teopema Buera. Ksagparhsiil
TpéxuneH. PenieHue ypaBHEHHH, CBOIAIIMXCS K KBAaJApaTHBIM YpaBHEHMSIM. PanuoHalbHbIE
YpaBHEHUs KaK MaTeMaTUYECKHE MOJIEIH PeajbHbIX CUTYallUH.

IloBTOpEeHue U cucTeMaTH3anuA Y4eOHOro MaTeprasa

9 kaacc (102 yaca)

IloBTOpEeHue Kypca aiaredpsl 8 Kiacca

HepaBencrBa. UucnoBsie HepaBeHCTBa. OCHOBHBIE CBOWMCTBA YMUCIOBBIX HEPABEHCTB.
CnoxxeHne M YMHOKEHHE YHCJIOBBIX HepaBeHCTB. OLIEHMBAaHHWE 3HAYCHMsI BBIPAKEHUS.
HepasenctBa ¢ ogHONM nepemMeHHOW. PemieHue HepaBEeHCTB C OJHOW NepeMeHHOW. UucnoBble
poMeXyTKH. CHCTEMBI TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOI.

KBanparnunas ¢ynkuus. IloBTopeHne u pacliupeHHe CBEACHHUH O (QYHKIHH.
CpoiictBa Qynkuun. Kak mocrpouts rpadux ¢ynkumm y = kf(x), ecnu u3BecteH rpadux
¢yuknun y = f(x). Kak nocrpouts rpaduxu ¢pynxmuit y = f(x) + b u y = f(x + a), eciu usBectex
rpapuk Qynknun y = f(x). KBagpatuunas ¢yHkuus, e€ rpaduk u cBoiictBa. Perienue
KBaJIpaTHBIX HEPaBEHCTB. PellleHne palnoHalIbHBIX HepaBeHCTB. MeTos nHTepBaaoB. CHUCTEMBbI
YPaBHEHUH C IByMS IE€pPEMEHHBbIMM. PemeHue 3amad ¢ MOMOIIBIO CUCTEM YPABHEHHMM BTOPOM
CTEICHU.

DJJIeMeHTBI  NPHUKJIAJAHOM  MaTeMaTHKH. MaremaTuueckoe  MOJAEIUpPOBaHUE.
[IpouenTHrle pacu€Thl. AOCOIIOTHAS U OTHOCHTENbHAas morpemHocTu. [IpubmuxEénnbie
BbluucieHus. OCHOBHBIE MpaBHUja KOMOMHATOpHKH. YacToTa M BEpOATHOCTH CIIy4yailHOrO
coObITus. Knaccuueckoe onpeznenenue BepossiTHOCTU. HauanbHble CBEACHUS O CTATUCTHUKE.

Yucsi0Bble MOCJIEA0BATEIbHOCTH. UNCIOBBIE TOCIE0BATENILHOCTH. ApHudMeTnueckas
nporpeccusi. CymMMa n MepBBIX YJIEHOB apu@MeTHueckoil mnporpeccuu. I'eomerpuyeckas
nporpeccusi. CyMMa n HEpBBIX YIEHOB reoMmerpuueckoi mporpeccuu. Cymma OecKOHEYHOM
T€OMETPHUYECKON MTPOTPECCUM.

IloBTOpEeHHne U cucTeMaTH3anMA Y4eOHOr0 MaTepraJa



