AHHOTauA K padoyeii nporpamme no ajareope /-11 kaacc

PaGowass mporpamMMa mo MaTeMaTHKE COCTaBJICHAa HAa OCHOBE (enepalbHOr0 KOMIIOHEHTA
rOoCyJIapCTBEHHOTO CTaHJapTa OCHOBHOro oOmiero oOpa3zoBanusi. OHa KOHKPETHU3HUPYET
coiepKaHue MpeIMEeTHBIX TeM 00pa30BaTENbHOIO CTaHAapTa M AA€T paclpenesieHue ydeOHbIX
4acoB 10 pa3ziesiaM Kypca.

Jlannas pabGouas mporpamMMa OpUEHTHpPOBaHA Ha ydalluxcs 7-9 KiaccoB M peanu3yeTcsl Ha
OCHOBE CJIEAYIOUIUX IOKYMEHTOB!

1) Vwuebuoe uzganue «IIporpammsel 0011€00pa30BaTEIBLHBIX YUPSKACHUI: Anrebpa.
7-9 xi.y»/ Coct. T.A.Bypmuctposa. — 2-¢ uzn.— M. IIpocsemenne, 2009.
2) CranmapT OCHOBHOro o0miero oOpa3oBaHMs MO MaTeMaTHKe //MaTemaruka B
mkoite. — 2004, — Ne4, — c.4.
3) VYueOHoe wm3nmanue «lIporpammbl  00IIE00PAa30BATEIBLHBIX  YUPEKICHHIA:
I'eomerpus. 7-9 xn.»/ Cocrt. T.A.bypmuctpoBa. — 2-¢ uza.— M. IIpocBemenue, 2009
4) CraHmapT OCHOBHOroO 00IIero oOpa3oBaHHs 1O MaTeMatuke //MaTemaTwka B
mikoite. — 2004, — Ne4, — c.4.
5) VYuecOuuku:
v Hopodees I'.B., CyBopoBa C.b.,bynumoud E.A., u ap.: Anredpa. 7 kinacc: yueo.
JUTs 0011Ie00pa3oBaTeIbHBIX yuepexaeHuit.-M.: [Ipocsemenue, 2013.
v Hopodees I'.B., CyBopoBa C.b..bynumosuu E.A., u np.: Anredpa. 8 knacc: yueo.
JUTs 001Ie00pa3oBaTeIbHBIX yuepexaeHui.-M.: [Ipocsemenue, 2013.
v Hopodees I'.B., Cysoposa C.b.,bynumosuu E.A., u ap.: AnreGpa. 9xnacc: yue0.
Ut 0011Ie00pa3zoBaTeNbHBIX yuepexaenuid.-M.: [Ipocsemenue, 2014.
v
v Heablo u3ydyenuss kypca ajaredopol B 7 - 9 kiaccax siBIseTcs pa3BUTHE
BBIUMCIUTEIBHBIX YMEHUW 10 YPOBHS, IMO3BOJISIFOIIETO0 YBEPEHHO HCIOJIB30BATh WX MPU
pelIeHNH 3a/ad MaTeMaTHKH M CMEXKHBIX IPEIMETOB, YCBOCHUE ammapaTa ypaBHEHHUU U
HEpPaBEHCTB KaK OCHOBHOIO CpEICTBA MAaTeMaTH4YECKOro MOJEIUpPOBaHUS  3ajad,
OCYyIIEeCTBICHHE (DYHKIMOHAIBLHOW TMOJATOTOBKHA IIKOJBHUKOB. Kypc XapakTepusyercs
MOBBIIIICHUEM  TCOPETHYECKOrO YPOBHS OOYUYEHHUs, TOCTCIICHHBIM YCHJIMEM  POJIH
TEOPETUUECKUX OOO0OIIEHUI M JNeNYKTUBHBIX 3akitodeHuil. IIpukiaaHas HalpaBIeHHOCTb
pacKpbIBaeT BO3MOXXHOCTh U3y4aTh U PElIaTh MPAKTUICCKHE 3a/1a4H.
v Mecmo npeomema «Mamemamuxa» 6 yueoHom niane
v B cootBerctBMM ¢  TpeboBaHuaMu ~ DenepanrbHOro  TOCYJapCTBEHHOTO
00pa30BaTEIBHOIO CTAaHIapTa OCHOBHOTO 00IIero oOpazoBaHus MpeaMeT «MaremaThka»
u3zydaercss ¢ 5-ro mo 9-ii kmacc B BUAE CIEAYIOLMX y4eOHBIX KypcoB: 5—6 Kimacc —
«Matematuka», 7-9 kmacc — «Anrebpa» u «l'eomerpusi». OOIIee KOIMYECTBO YPOKOB B
Hemeno ¢ 5 mo 9 kiacc cocraBisieT 25 gacoB (5—6 Kjacc — 1Mo 5 4acoB B HeJEm0, 7—9 Kiacce
— anredpa 1o 3 yaca B HEJENI0, TEOMETPHS — 10 2 Yaca B HEJEJIIO.)

v Pacnpenenenue yueOHOro BpeMEHU MEXJy 3TUMHU MpeIMeTaMH MPEACTaBICHO B
TabImIIE.
Kaace IIpeamerbl  MaTeMaTH4eCKOI0 KoinyectBo  4acoB Ha  cTyHeHM
bl HHKJIa OCHOBHOI'0 00pa30BaHMA

5-6 Marematuka 350 (175*2 rona)




Marematuka (Anrebpa) 315 (105*3 rona)
7-9

Marematuka (I"'eomeTpust) 210 (70*3 roma)
Bcero 875

Cooeporcanue ocnoenozo oopazoeanusn no npeomemy «Mamemamura»

B ocHoBe comepxaHus 00y4eHUS MAaTEeMAaTHKE JISKUT OBJIAJCHUE YYAIIUMHUCS CICAYIOIIMHU
BUJAMU  KOMIICTCHI[MW:  NPeAMETHON, KOMMYHUKATUBHOH, OPraHu3alMOHHOH U
001IEeKYJbTYPHO. B COOTBETCTBMM C STUMH BHUJAMH KOMIETEHUIMH BBIJCICHBI TJIaBHbIC
COZIepXKaTENbHO-IIeJIEBbIC HAMpaBICHUS (JIMHUW) Pa3BUTHS OOy4YaIlIMXCs CPEICTBAMH TPEAMETA
«MaTtemaTHukay.

IIpeamernas  kommnerenuusi. Ilox  mpeameTHOM — KOMIIETEHIMEH  IOHUMAETCA
OCBEJOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTeMaTHUYECKUX TMPEICTABICHUN U
OBJIAJICHUE WMMH HEOOXOJUMBIMU TPEIMETHBIMU YMEHUSIMH. DOpPMHUPYIOTCS CIEAYIOIIHE
oOpa3yromme 3Ty KOMIICTSHIIMIO MPEACTABICHHUSA: O MaTEeMAaTHYECKOM SI3BIKE KaK CpEICTBE
BBIPAXKEHUS MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM MW T.JI.; O MaTEeMaTHUYE€CKOM
MOJEIMPOBAHNH KAaK OJHOM M3 BAKHBIX METOJIOB MO3HAHUSA MHUpPA. POPMHUPYIOTCS CIEIYIOIIHE
oOpa3yrolye 3Ty KOMIIETCHIIMIO YMEHHUS: CO3/1aBaTh MPOCTEHIINE MaTeMaTHYECKHE MOJEIH,
paboTtaTh € HHMMH M HHTEPIPETUPOBATh IOJYYEHHBIE pE3yJbTaThl, IpUoOOpeTaTh |
CHCTEMaTHU3UPOBATh 3HAHMS O CIOCO0AX PEIICHUS MAaTEeMaTHYECKUX 3aJ]ay, a TaKKe MPUMEHSTh
9THU 3HAHUA U YMEHUS JJIs PEIICHUSI MHOTHX KU3HEHHBIX 3aJ1a4.

KomMmyHukaTuBHasi KomnereHuus. [[og KOMMYyHUKAaTHBHOW KOMIIETEHLMEH IOHMMAETCS
c(OpMUPOBAHHOCTb YMEHHS SICHO U YETKO U3JIaraTh CBOM MBICIH, CTPOUTh apryMEHTUPOBAHHbIE
paccyX/eHusi, BeCTH AMAJIOr, BOCIPHUHUMAs TOYKY 3pEHHs] COOECelHHKa M B TO K€ BpeMs
nojBeprast € KpUTHUECKOMY aHaJIN3y, OTCTauBaTh (IPU HEOOXOJUMOCTH) CBOIO TOUYKY 3pPEHHS,
BBICTpanBas cucTeMy apryMmeHTanuu. @opmMupyroTcs oOpasyronye 3Ty KOMIETEHIIMIO YMEHUs, a
TaK)Ke YMEHHUS M3BJIEKaTh HH(POPMALIMIO U3 PA3HOT0 poja UCTOUHUKOB, IPEe0Opa3oBbIBast €€ MpU
HEOOXOIUMOCTH B Apyrue GopMsbl (TEKCThI, TAOIMIIBI, CXEMBI U T.1I.).

OpranusanuonHasi kommereHuusi. [lox opraHu3alMOHHON KOMIMETEHLMEH NOHUMAaETCs
cOpPMUPOBAHHOCTh YMEHHUSI CaMOCTOSITEIbHO HaxoguThb U IMPHUCBaMBaTh HEOOXOIMMbIE
ydalmmMcst HoBble 3HaHUs. POopMUpPYIOTCA claeayroe 00pa3youye 3Ty KOMIIETEHIIUI0 YMEHUS:
CaMOCTOSITEJIbHO CTaBUTh Y4eOHYIO 3ajauy (Lienb), pa3OuBaTh €€ Ha COCTaBHbIE 4YacTH, Ha
KOTOpBIX OYyZeT OCHOBBIBAaTHCS IpOLECC €€ pelIeHHUs, aHaJIM3UpPOBaTh pe3yJbTaT IEHCTBUS,
BBISIBJISITH JTONYLEHHbIE OIMIMOKKM U HETOUHOCTH, UCIPABJISITh UX U NPEACTABIATh MOJYy4YEHHBIN
pe3yabTaT B opMe, JIErKO JOCTYITHOM JJIs BOCIPHUTUS APYTUX JIIOJIeH.

OOmeky1bTypHasi kKommnereHuus. [lon oOmIEKYIbTYpHOH KOMIIETEHIIMEH MOHUMAETCs
OCBEOMJIEHHOCTh IIKOJHbHUKOB O MATEMAaTHKE KaK 3JIEMEHTE OOIIeuel0BeUeCKOi KyabTyphl, €€
MECTEe B CHUCTEME JIpYyIruX HaykK, a TaKxke €€ poJid B pa3BUTHH IMPEACTABICHUN UYEIOBEUECTBA O
LEJIOCTHOM KapTuHe Mmupa. DopMupyrloTCs cleaymroluue o0pasyroliue 3Ty KOMIIETEHIIHIO
MpeNICTaBICHH: 00 YPOBHE Pa3BUTHSI MAaTEMAaTUKH HA Pa3HbIX HCTOPHUYECKUX DTAIax; O BEICOKOU
MPAKTUYECKON 3HAYMMOCTA MATEMATUKU C TOYKHU 3PEHHsI CO3JaHUS U Pa3BUTHUSI MaTepUAIbHOM
KYJIBTYpPBI YEJIOBEUECTBA, a TAK)XKE O BAXKHON PO MATEMATHKHU C TOYKHU 3peHUs (HOPMUPOBAHHUH
TaKUX BaXKHEHIIMX 4YepT JMYHOCTH, KaK HE3aBUCHUMOCTb M KPUTUYHOCTb MBIIUICHUS, BOJS U
HaCTOMYMBOCTb B JJOCTHKEHHUH 1IEJIU U JP.

APUOMETHUKA (240 u)

Harypaiabnble uymceaa. HarypaneHbii  psa.  JlecatnuHas  cuUCTeMa  CUHCIICHHS.
ApudmeTnueckue AelcTBUS ¢ HATYpalbHbIMH yuciaMu. CBoiicTBa apu(MeTHIecKuX AeHCTBHMA.




CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEJIEM.

UucnoBeie BbIpaXEHUs, 3HAUCHHE YU CIOBOT0 BbIpakeHus. [lopsa1ok n1eiiCTBUN B YUCIOBBIX
BBIPOKEHUAX, HCIIOIb30BAaHUE CKOOOK. PelmieHne TEKCTOBBIX 3afad apuMeTHYECKUMHU
criocobamu.

Henutenn u kpatHbie. CBOMCTBA U NMPU3HAKU JAEIMMOCTU. [IpocThie U cOCTaBHbBIE YHCIIA.
PaznoxxeHue HaTypaabHOrO YKCIIa Ha MIPOCThIE MHOXKUTENM. JleleHne ¢ 0CTaTKOM.

Apoou. OObikHOBEeHHBbIE 1podu. OCHOBHOE CBOWCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. ApudMernyeckue NEUCTBUS ¢ OOBIKHOBEHHBIMH ApoOsiMu. Haxoxpenwe dactu Ot
LIEJIOr0 U LEJIOrO 11O €ro YacTH.

Hecsatuunsie apodu. CpaBHEHHE IECITHUYHBIX ApoOel. ApudmeTrnyeckue AeUCTBUS C
JIeCSITHYHBIMU Apo0siMu. [IpencTaBiienue MecATHYHON apoOu B BUAE OOBIKHOBEHHOUN IpoOH U
OOBIKHOBEHHOU B BHJIE AECATUUHOM.

[IpoueHThl; Hax0XJAEHUE NPOLIEHTOB OT BEIWYMHBI M BEIMYMHBI [0 €€ IPOLCHTaM.
OTHOLIIEHHE;, BBIpAKEHUE OTHOILIEHUA B TpoleHTax. [lpomopiusi; OCHOBHOE CBOMCTBO
PO OPLIUH.

Pemienne TeKCcTOBBIX 3a/1a4 apu(PMETHIECKUMH CIIOCO0aMHU.

Pauunonanbubie 4yuciaa. [lookuTenbHbBIE W OTPULATENBHBIE YHCIA, MOIYJIb YHCIA.
MHOkecTBO 1enbIX 4yucesl. MHOXECTBO PALMOHAIBHBIX YHUCEN; PAlMOHAIBHOE YHCIO KaK
OTHOILIEHHE M/N, TIe M — 1[eJoe YKucio, N — HaTypajdbHOE Yncino. CpaBHEHHE palinoHAIbHBIX
yucen. Apudmernyeckue OeCTBUs ¢ paliioHaIbHBIMU YrciaMu. CBolicTBa apuMeTHueCKuX
neiictBuid. CTeneHb € LeJIbIM II0Ka3aTeleM.

HeiicTrBuTenbHbIe yncaa. KBagpaTHelii KopeHb U3 uncia. KopeHb TpeTbel cTeneHu.

[Tonsitue 06 uppauuroHaabHoM yucie. MppanuonanbHOCTh dKcia \2 HECOM3MEPUMOCTD
CTOpPOHBI U AMArOHAM KBajapaTa. JlecaTuunpie TpUOINKEHUS UPPALIMOHATHHBIX YHCEIL.

MHOX€ECTBO ACHCTBUTENbHBIX YMCEN; MPEACTAaBICHHE JACHCTBUTENBHBIX YHCEN B BHJE
OECKOHEUHBIX JeCATUYHBIX Apobeii. CpaBHEHUE 1€ CTBUTEIBHBIX YUCEIL.

Koopaunatnas npsimas. M3o0pakeHne dyncen TOYKaMu KOOp IMHATHOW mpsiMoid. YuclioBbie
MIPOMEXKYTKH.

HN3mepenusi, npudjnkeHusi, OleHKU. Pa3Mepbl OOBEKTOB OKpyXkaromero mmpa (OT
AJIEMEHTApHBIX YacTUll 1o BceneHHOM), NIMTENbHOCTh MPOILECCOB B OKPYXKAIOIIEM MHPE.
Brinenenue MHOXkuTENS — cTeneHu 10 — B 3amucu 4yucna.

[IpubnmxenHoe 3Ha4eHUE BEIMYUHBI, TOYHOCTh MPUOMKeHUs. OKpYIJIeHHEe HAaTypalbHbIX
qKCeN U AECATUUHBIX ApoOei. [Ipukuika u olleHKa pe3yabTaToOB BHIYMCIEHUH.

AJITEBPA (200 u)

Anredpanveckue BbIpaskeHUsl. DyKBeHHbIE BBIpa)XXEHUS (BBIPAKEHHUS C IIE€PEMEHHBIMHU).
YucnoBoe 3HaueHHMe OyKBEHHOTO BbIpaXeHHsA. JlomycTuMble 3Ha4YeHUs IEPEMEHHBIX.
IToncraHoBKa BbIpakeHUIH BMECTO NepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BbIpa)KEHUI Ha
OCHOBE CBOWCTB apu(pMeTUUECKuX AeicTBUI. PaBeHCTBO OyKBEHHBIX BbhIpayKeHUM. T0XAeCTBO.

CreneHpb ¢ HaTYpaJlbHBIM TOKA3aTelIeM U €€ cBoicTBa. OHOYWIEHBI U MHOTro4JieHbl. CTeneHb
MHOrowieHa. CJO0XKEHHE, BbBIUMTAHUE, YMHOXKEHHUE MHOIro4jieHOB. DOpMyIbl COKPALIEHHOT O
YMHOXXEHHUS: KBaJpaT CyMMbl W KBajapaT pa3HocTH. DopMmysia pa3HOCTH KBaJIpaTOB.
[IpeoOpa3zoBaHKe 11700 BRIPAKEHUS B MHOT'OYJICH. Pa3io)keHrne MHOTOWICHOB HA MHOYHUTEJIH.
Mmuorousniensl ¢ 0jiHON nepeMeHHor. Kopenb MHOrounena. KBagpaTHblid TpEXUJieH; pas3iio KEeHUE
KBaJIpaTHOI'O TPEXWICHA HA MHOXKUTEIIH.

Anrebpanyeckass J1podb. OcHOBHOE CBOWCTBO anreOpanyeckoil apoou. CroxeHwue,
BBIUMTAHUE, YMHOXKEHUE, JIeJieHne airedpandeckux apoOell. CTeneHb ¢ IeNbIM MMOKa3aTeiaeM U
€€ CBOICTBa.

ParnmonansHbIE BBIPAXCHUA U UX HpeO6p330BaHI/I${. HOK&B&TCJ’IBCTBO TOXACCTB.



KBanpatueie kopau. CBoiicTBa apudMeTHUECKUX KBAApPAaTHBIX KOPHEH M MX MPUMEHEHHE K
peo0pa30BaHUIO YHCIOBBIX BHIPAKEHUIN M BRIYMUCICHUSIM.

YpaBHenus. YpaBHeHue ¢ ogHoil nepemeHHoi. Kopenb ypaBHeHns. CBONCTBA UYHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHMII.

Jluneiinoe ypaBHenue. KBanpaTHoe ypaBHeHHe: popMysa KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienne ypaBHeHN, CBOASIIMXCS K JIMHEHHBIM M KBaJpaTHBIM. [IpumMepsl pe-
LIEHHs] YpaBHEHUM TpeThel U 4eTBepTo creneHu. Pemenue npoOHO -palliOHANIbHBIX YPaBHEHUH.

YpaBHeHUE C IByMs ITIEpEMEHHBIMU. JIMHEHHOE ypaBHEHHUE C IBY Ms [IEPEMEHHBIMU, IPUMEPBI
pelIeHrs YpaBHEHUN B 1IEBIX YHCIIAX.

CucremMa ypaBHEHUH C JByMs TepeMeHHbIMH. PaBHOCHJIBHOCTH cucTeM. CHCTEMBI NBYX
JUHEHHBIX YpPaBHEHHWA C JBYMS TIEPEMEHHBIMHU; pEIICHHE TIOJCTAHOBKOH M CIIOKEHHUEM.
[Ipumeps! perieHust CHCTEM HETMHEHHBIX YpaBHEHUI C IBYMSI IEPEMEHHBIMH.

Pelienne TekCTOBBIX 3a/1a4 anre6pa1/1qec1<I/IM CIIOCOOOM.

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTU. ['padmueckass MHTepIpeTalus ypaBHEHUs C ABYMs
nepeMeHHbIMU. ['pauk TMHEHHOro ypaBHEHMSI C ABYMS IE€PEMEHHBIMU; YII0BOM KO3 PULueHT
MPSIMOM; YCJIOBUE NapajuIeIbHOCTH MPSAMBIX. ['pa@uku nmpocTel KX HEIMHEHHBIX ypaBHEHUMN:
napabona, runepoosia, OKpy HocTb. ['paduyeckas nHTepIpeTaus CUCTEM YpaBHEHUH ¢ AByMs
IIEpPEMEHHBIMU.

HepaBencTBa. Uucnossie HepaBeHCTBA U UX cBOMcTBAa. HepaBeHCTBO ¢ OJHOM MEpPEeMEHHOM.
PaBHOoCcHBbHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHON mepeMeHHou. KBajpaTHbie
HepaBeHCTBA. CUCTEMbI HEPABEHCTB C OJTHOM MEPEMEHH OM.

OYHKIHNH (65 9)

OcHoBHbIE MOHATHSA. 3aBUCUMOCTH MEXIY BeIMuMHaMH. lIpencraBieHne 3aBUCHMOCTEH
dbopmynamu. [Tousatue pynkmuu. OOIACTh ONMPEACTICHUS W MHOXECTBO 3HAYEHUHN (YHKIUH.
Cnoco0sl 3amanust ¢yHknuu. ['padux ¢yHkmuu. CpoiicTBa (GYHKIMH, UX OTOOpakeHUE Ha
rpaduke. [Ipumepsl rpaduKOB 3aBUCHMOCTEH, OTPaKaIONIMX PeabHBIC TPOIIECCHI.

Yucaosble  ¢pyHkuuu.  DyHKIUM,  omMChHIBaIOIMEe  NPSIMYyl0 W OOpaTHYIO
MIPOIOPLIMOHANILHBIE 3aBUCUMOCTH, UX Tpa(uKu U cBoicTBa. JInneliHas QyHkuus, ee rpaduk u
cBoiictBa. KBanpatuunas ¢ynkuusa, ee rpaduk u cBoiictBa. CTeneHHble (YHKIUU C
gI\E/ITypaJ'IBHbIMI/I nokasareisiMu 2 U 3, ux rpaduku u cBoiictBa. ['paduxu QpyHkumii y =, y =

X, y = [x].

YucaoBble MOCaeA0BATEBLHOCTH. [lOHATHE YHCIOBOM MOCIENOBAaTENLHOCTH. 3aJaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (popmyIioi 1 popMyIioii N-ro YjeHa.

ApudmeTtnueckas U reomerpudeckas nporpeccuu. @opmyiisl N-ro ujaeHa apupMeTnyecKoin
U TEOMETPUYECKOW MPOrpeccuii, CyMMbl MEpBbIX I wWieHOB. I300paxeHue ujieHOB
apudMeTnuecKkol U TeOMETPUYECKOW NpOrpeccuil TOYKaMu KOOPAMHATHOW IUIOCKOCTH.
JIuHelHbIN U 9KCIOHEHIIMATBHBIN pOCT. CI0XKHBIE MPOIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA (394)

OnucareabHas cratuctuka. lIpencraBieHue AaHHBIX B BUAE TaOJMIl, AMATPAMM,
rpadukoB. CryyaiiHass M3MeHYMBOCTh. CTaTHCTHYECKHE XapaKTEpUCTUKU Habopa NaHHBIX:
cpeaHee apudMeTHUecKoe, MenuaHa, HauOosblllee M HaMMEHbLIEe 3HAYCHMs, pa3Max.
[IpencraBieHne o BHIOOPOUYHOM HCCIIEOBaHUH.




Cay4aiinbie cOOBITHA M BepPOSATHOCTb. [loHsATHE O CiydyallHOM OIBITE M CIy4ailHOM
coopiTuu. YacroTa ciydaitHoro coobitus. CTaTHCTUUECKUI MOAXOJ K MOHITHIO BEPOSITHOCTH.
BeposiTHOCTM TPOTHBOMONOKHBIX COOBITHH. JlOCTOBEpHBIE M HEBO3MOXKHbBIE COOBITHS.
PaBHOBO3MOXHOCTH coObITHI. Kitaccuueckoe onpenenenne BeposSsTHOCTH.

Kom0unaropuka. Pemenne  KoMOMHAaTOpPHBIX  3amad  mepeOOpOM  BapHAHTOB.
KombunaropHoe npaBuino ymHoxkeHus . [lepecTaHOBKY 1 (hakTOpHAIL.

AHHoOTanus K padodeii nporpamme mno arJieope 10 kaace

PaGowass mporpamMMa mo MateMaTHKE COCTaBJICHA HAa OCHOBE (enepalbHOro KOMITOHEHTA
l'ocynapctBeHHOro cranmapTa cpeqHero (IoJHOro) odmero odpazoBaHusi Ha 6a30BOM YpPOBHE.
OHa KOHKpETH3UPYET COAECPKAHHE MPEIMETHBIX TeM O0O0pa30BATEILHOI'O CTaHJapTa W JaeT
pacrpezneneHue yueOHbIX 4acoB IO pa3jiesiaM Kypca.

Jannas paGouas nporpamMma oprueHTHpoBaHa Ha yuyanmxcs 10-11 kiaccoB u peanusyeTcs Ha
OCHOBE CIIEAYIOIINX JJOKYMEHTOB:

6) VYueOnoe uznanue «IIporpammbl 001I€00pa30BaTEIbHBIX YUpSKACHUI: AsreOpa.
10-11 xm.»/ Coct. T.A.Bypmucrpoa. — M. [Ipocsemenue, 2010.

7) Cranmapr OCHOBHOro obmiero oOpasoBanusi 1o wmaremaTtuke //COOpHHUK
HOPMAaTUBHBIX JOKYMEHTOB. MaTemaThKa.-2-¢ u3a.-M.: JIpoda, 2006.

8) VYueOuuk: AireOpa ¥ Havaga MaTeMaTH4YecKoro anammsa. 10 kimacc: y4e0. s
0011e00pa30BaTeIbHBIX yUPEXKICHHI: 0a30BbIi U npodui. ypoBHu / [C.M.Hukomabckuid,
M.K.Poranos, H.H.Pemernukos, A.B.llleBkun]. — M.: IIpocsemenue, 2010.

Mecmo npeomema 6 hedepanbhom 6a3ucHoOM y4eOHOM naaHe

Cormacno ®enepanpbHoMy 0a3ucHOMY ydeOHOMY IUIaHy JJIs  00pa30oBaTENbHBIX
yupexaenuii Poccuiickoit denepannu 1y 00s13aTENbHOTO U3y4eHUs MaTeMaTUKH Ha 3Tare
cpenHero (MmojHOro) o6mero oopazoBanus oTBoaUTCS He MeHee 280 4 w3 pacyera 4 4 B
Henemo. [Ipu 3ToM mpenmonaraercst MOCTpOeHHE Kypca B (opMme MocienoBaTeIbHOCTH
TEMaTHYECKUX OJIOKOB C YepelAOBaHHEM Marepuaia o anredpe, aHajau3y, TUCKPETHOMN
MaTeMaTHKeE, T€OMETPHH.

COJIEP)KAHUE PABOYEN ITPOTPAMMBI
Moayasb «Ajredopa»

1) Kopnu u crenenun. Kopens crenenu npu N >1 u ero cBoiictBa. CteneHb ¢ parmoHaIbHbIM

N . y 1

nokazateneM Hu e€ cBoicTBa. [loHamue o cmeneHu ¢ OelicmMBUMENbHbIM NOKA3amenem .
CBoiicTBa CcTENEHH C JIeiICTBUTENILHBIM ITOKa3aTeIeM.

2) Jlorapudgm. Jlorapubm uyucia. OcHoBHOe JorapudmMuueckoe ToxaecTBo. Jlorapudm
IIPOU3BEJIEHHS, YACTHOIO, CTENEHU; nepexo0 K HO8OMY OcCHO8anulo. JIECATUYHBIA U
HATYpaJIbHBINA TOrapu(Mbl, YHCIIO €.

3) IlpeoOpa3oBaHusi NPOCTEHINHX BbIPAKEHHI, BKIIOYAONMX apudMETHUYCCKHE
OIepalyH, a TAKKE OMEePAII0 BO3BEACHHS B CTEIIEHb U ONEPALIUIO TOrapu(pMUPOBAHHSL.

4) OcHoBbl TpuronomMerpuu. CHHYyC, KOCHHYC, TAHI€HC, KOTAHT€HC MPOM3BOJIBHOIO YIJIA.
Pagnannas wepa yrima. CuHyC, KOCHMHYC, TAaHI€HC M KoTaHreHc 4uciaa. OCHOBHBIE
TPUTOHOMETpHUUYECKHEe ToxkaecTBa. DopMyibl npuBeneHns. CHHYC, KOCHHYC M TAHI'€HC CYMMBI U

KprI/IBOM B TCKCTC BBLIACIICH MaTte€puall, KOTOprﬁ MOJIC)KUT HU3YUCHUIO, HO HE BKIIFOYACTCA B Tp€6OBaHI/I${ K YpPOBHIO
TMOATOTOBKU BbIITY CKHUKOB.



pazHoctu AByX yrioB. CHHYC M KOCHMHYC ABOWHOro yria. ®opMmyibl NOJOBUHHOIO YIJIA.
[IpeobpazoBanusi CyMMbl TPUTOHOMETPUUYECKUX (YHKLUUH B IPOU3BEICHUE U MPOU3BEICHUS B
CyMMy. BbIpaxkeHue TpUTrOHOMETpUUYECKUX (YHKIUI 4Yepe3 TaHT'€HC MOJOBUHHOIO apryMeHTa.
[IpeobpazoBanus NPOCTEHIINX TPUTOHOMETPHUECKHUX BBIPAKEHUH.

[Ipocreiiline TPUTOHOMETPUUECKUE YpaBHEHUS. PellleHusI TPUTOHOMETPUUECKUX YPaBHEHUI.
[Ipocrelilne TPUrOHOMETPUUECKHE HEPABEHCTBA.

ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

5) ®ynxkuum. OOnacte omnpeneleHUss W MHOXKecCTBO 3HadeHui. [padux QyHKUINM.
[TocTpoenne rpaukoB (QYHKIHHA, 3aJaHHBIX Pa3IUYHBIMU crocobamu. CBoWcTBa (QYyHKIUIL:
MOHOTOHHOCTb, YETHOCTh U HEUETHOCTb, MEPUOAMYHOCTh, OTPaHHUYEHHOCTh. I[IpomMexyTKH
BO3pacTaHuss W yObIBaHUS, HauOoyblIee M HAaUMEHbIIEEe 3HAYEHHUS, TOYKH ODKCTpeMyma
(loxkanpHOrO MakcumMyma W MHUHHMYMa). ['paduueckas wuHTepnperanus. Ilpumepst
(YHKIIMOHAJIBHBIX 3aBUCHMOCTEN B PEAIBHBIX MPOLIECCAX U SBIICHUSX.

O6patnas ¢yukuus. Obaacms onpeodeneHuss u 001aCMb 3HAYEHUU 0OPAmMHOU QYHKYUU.
I'paduk oOpaTtHOM PpyHKIMH.

Crenennast GyHKIUS ¢ HATYyPaJbHBIM MIOKA3aTeNeM, €€ CBOMCTBA U rpaduk.

Bepmuxanvnvle u copuzonmanvhvie acumnmomsi epaguxos. Ipaghuxu OpoOHO-TuHeUHbIX
@yHKyuil.

Tpuronomerpuyeckue QYHKIUHA, UX CBOWCTBA M TrpadUKH; HEPUOJUYHOCTh, OCHOBHOM
IIEPHUOI.

[TokazaTenbHast pyHKIUS (3KCIIOHEHTA), €€ CBOWCTBA U I'paduK.
Jlorapudmuyeckas GpyHKIMS, ee CBOMCTBA U TpaduK.

[TpeoOpazoBanusi rpauKoB: NapajUIeIbHBIH IEPEeHOC, CUMMETPHUs OTHOCHTENIBHO Ocei
KOOPAMHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
NPAMOIL Y = X, pACMANCEHUE U CoHCamue 80016 0ceti KOOPOUHAM.

6) Hauyana maremarmueckoro ananmsa. [lowamue o npeodene nocie0o8amerbHOCHU.
Cywecmesosanue npeoera MOHOMOHHOU  OSPAHUYEHHOU  nociedosamenvHocmu.  JImuHa
OKPY)KHOCTH M ILIOINAJh Kpyra Kak Mpedelbl mociaenoBaTenbHocTel. beckoneuno yObIBaromas
reoMeTpuYecKast Iporpeccus u e€ cymma.

Ilonamue o HenpepvlgHoCMU YHKYULU.

[TonsTre O MPOU3BOIHON (PYHKIIUH, PU3UUYESCKHA U TEOMETPUUYCCKUN CMBICII TTPOU3BOIHOM.
VYpaBHeHue KacaTenbHOM K rpaduky ¢pyHkiuu. [IponsBoaHble CyMMBl, Pa3HOCTH, IPOU3BEACHHUS,
yacTHOro. [Ipou3Bo/HbIE OCHOBHBIX 3J€MEHTapHbIX (yHKuu. IIpuMeHeHHe Npou3BOIHON K
UCCJIEZIOBAHNIO (DYHKIMH U TOCTPOEHUIO I'paUKOB.

Ilonamue 06 onpedeneHHoM uHmMeepanie Kak NioOWaou KPUGOIUHEUHOU Mpaneyuu.
[TepBooOpa3znas. @opmyina Herotona-JleiOnwma.

[TpuMeprl UCHOIB30BaHUS TPOU3BOAHOM U1 HAXOXKACHUS HAWIYYLEro peuleHHus B
MIPUKJIATHBIX, B TOM YMCIIE COLUAIbHO-D)KOHOMUYECKHUX, 3afadax. HaxoxaeHue CKopocTH IUIs
nporiecca, 3aganHoro popmynoit umu rpaduxom. [Ipumepsl npuMeHeHust HHTErpaia B pusuke u
reomeTpuu. Bropas mpousBoaHas v €€ GpU3NYECKUl CMBICIL.



7) YpaBHeHHMs M  HepaBeHCTBa. PemleHune  palMOHAJbHBIX,  I0OKa3aTEIbHBIX,
norapu(pMUYECKUX ypaBHEHUI U HEpaBEHCTB. Perienne uppaioHaibHbIX YpaBHEHUH .

OCHOBHBIC NTPUEMBI PEIICHUSI CUCTEM YPaBHEHUI: MMOACTAHOBKA, aredpaniecKkoe CI0XKEHHUE,
BBEJICHUE HOBBIX MEPEMEHHBIX. PaBHOCHMIJIBHOCTh YpaBHEHUM, HEPABEHCTB, cucTeM. Pemenue
MPOCTEUIINX CUCTEM YpPaBHEHUU C ABYMsI HEU3BECTHBIMU. Pellienne cucreM HepaBeHCTB C OJTHOU
IIEPEMEHHOM.

Hcnonp3oBaHUe CBOWCTB W rpadukoB (DYHKIUN MPH PEIICHUH ypaBHEHHWH M HEPaBEHCTB.
Meton wuHTepBanoB. M3o0paxkeHHe HAa KOOPAWHATHOW TIUIOCKOCTH MHOXECTBA peIIeHUN
YpaBHEHUM U HEPABEHCTB C ABYMS MEPEMEHHBIMUA U UX CHCTEM.

[IpumeHeHne MaTeMaTHYECKUX METO/IOB JUISl PEIIEHUS COAEPKATEIbHbIX 3a7a4 U3 pa3JIMUHbIX
obnacrell HAyKU M IpakTUKU. MIHTEeprnpeTanus pe3ynbraTa, y4éT peaabHbIX OrpaHu4YeHU .

AHHOTanus K padoueii mporpamme no arjedpe 11 kiace

PaGouass mporpamma 1mo MaTeMaTHKE COCTaBJI€HAa Ha OCHOBE (herepasbHOrO0 KOMIIOHEHTA
l'ocynapcrBenHoro cranmapra cpeaHero (mojgHoro) odmiero odpa3zoBaHus Ha 0a30BOM YPOBHE.
OHa KOHKpETH3UPYET CONEep)KaHHE TPEAMETHBIX TEeM O0pa30BaTEIbHOIO CTAHIAPTA W JacT
pacmperneneHue yaeOHbIX 4acoB IO pa3jieniaM Kypea.

Jannas paboyvasi mporpamMmma opueHTHpoBaHa Ha ydamuxcs 10-11 kmaccoB u peanusyercs Ha
OCHOBE CIIEAYIOIINX JOKYMEHTOB:

1) VYuebHoe m3nanue «IIporpammbl 001IC00Pa30BATEIBHBIX YUPEXKACHHM: Areopa.
10-11 km.»/ Cocrt. T.A.Bypmucrposa. — M. IIpocsemenue, 2010.
2) Cranmapt OCHOBHOro o6miero o0pasoBanusi 1Mo MmaremaTuke //COOpHHUK
HOPMAaTHBHBIX TOKYMEHTOB. MaremaTuka.-2-e uza.-M.: poda, 2006.
3) VYueOHmk: Anrebpa W Hayaja MaTeMaTHYeCcKOro anammsa. 10 kmacc: y4ued. s
00111e00pa30BaTENbHBIX yUpEXKIAEeHHH: 60a30BbIi U mpodui. ypoBuu / [C.M.Hukonsckuii,
M.K.Poranos, H.H.Pemernukos, A.B.IlleBkun]. — M.: IIpocBemenune, 2010.

Mecmo npeomema 6 hedepanibiom 0A3UCHOM YUEOHOM naaHe

Cornacno ®@enepaibHoMy OazucHOMY yuyeOHOMY IUIaHy [JJIsi  00pa30BaTeIbHBIX
yupexxaenuii Poccuiickoit defgepaunun A 0043aTeIbHOTO U3Y4YEHHS MAaTEeMAaTUKHU Ha dTare
cpenHero (mosHOro) obimero oOpa3oBaHusi OTBOAUTCA He MeHee 280 4 w3 pacuera 4 4 B
Henemo. IIpu 3TOM mpenmosiaraercs MOCTPOEHHE Kypca B (OpMeE IOCIEN0BAaTEbHOCTH
TEMAaTHYECKUX OJIOKOB C 4YEepeOBaHHMEM Marepuajna o ainredpe, aHauuzy, IUCKPETHOU
MaTeMaTUKE, TEOMETPHUH.

COJIEP’KAHUE PABOYEMN ITPOT'PAMMBI

Moayab «Aaredpa»

1) Kopun u crenenu. Kopens crenenu npu N >1 u ero coiicrBa. CTeneHb ¢ paliioHaIbHBIM
N . y 2
nokaszareneM U e€ cBoicTBa. [lowsamue o cmeneHu ¢ OeucmEUMENbHbIM NnOoKazamenem”.

KprI/IBOM B TCKCTC BBIJCIICH MaTcpuall, KOTOprl\/'I NOJJIC)KUT H3YUYCHUIO, HO HE BKIIIOYACTCA B TpeGOBaHl/ISl K YPOBHIO
TMOATOTOBKU BbIITY CKHUKOB.



CBoMCTBA CTEIIEHU C el CTBUTEIILHBIM MOKA3aTEIIEM.

2) Jlorapu¢gm. Jlorapubm uucia. OcHoBHOe norapudmuueckoe ToxaecTBO. Jlorapudm
MPOM3BENCHHS, YaCTHOTO, CTENEHH; nepexod K HOBOMY OCHO6anuio. JIeCITWYHBIA U
HaTypaJIbHBIH JIorapu (MBI, YUCJIO €.

3) IlpeoOpa3oBaHusi NPOCTEHINHX BbIPAKEHHI, BKIIOYAONMX apudMETHUYCCKHE
oTiepalli, a TAaKXKE OMEPAIMIO BO3BEJICHUS B CTEIICHD M OIEPAIUIO JTOTapru(hMHUPOBAHUSI.

4) OcHoBbl TpuronomMerpuu. CHHyC, KOCHHYC, TAHI€HC, KOTAHT€HC MPOU3BOJIBHOIO YIJIA.
Pagnannas wepa yrima. CuHyC, KOCHMHYC, TAaHI€HC M KoTaHreHC 4uciaa. OCHOBHBIE
TpUTrOHOMETpUUYecKHne ToxaecTBa. @opmyibl npuBeneHns. CHHYC, KOCUHYC M TAHI'€HC CYMMBI U
pazHocT ABYX yrioB. CHHYC M KOCHMHYC ABOWHOro yria. ®opMyibl MOJOBUHHOIO YIJIa.
[IpeoOpazoBaHuss CyMMbI TPUTOHOMETPUUYECKUX (YHKLUUH B IPOU3BEICHUE U IPOU3BEACHUS B
CyMMy. BbIpaxkeHHue TpUTrOHOMETpPUUECKUX (PYHKIUI Yepe3 TaHI'€HC MOJOBUHHOIO apryMeHTa.
ITpeoGpa3oBaHus MPOCTEHIIMX TPUTOHOMETPUUECKUX BbIPaKEHUH.

[TpocTeiimne TpUroHOMETpHUECKHE ypaBHEHUS. PeleHnss TpUroHOMEeTpHIeCKUX YpaBHEHUN.
[Ipocreiimme TpUroHOMETpUYECKIEe HEpPaBEHCTBA.

ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

5) ®yuknmum. OOnacTb onpeAcsieHUs M MHOXKECTBO 3HaueHWH. ['paduk QyHKIUU.
[Toctpoenue rpa¢ukoB (QyHKUMH, 3aJaHHBIX pa3aMYHbIMU criocobamu. CBoiicTBa (QyHKIMIL:
MOHOTOHHOCTb, YE€THOCTb M HEYETHOCTb, IEPHOJUYHOCTb, OIPAHMYEHHOCTb. lIpomexyTku
BO3pacTaHuss W yObIBaHUS, HauOosbllee M HAaUMEHbIIEE 3HAYEHMs, TOYKH OSKCTpeMyMa
(MokanmpHOrO MakcumMyma W MuHEMYMa). [paduueckas wuHTepnperamus. [Ipumepst
(YHKIMOHAJIBHBIX 3aBUCHMOCTEH B peabHBIX MPOLIECCAX U SIBICHUSX.

ObpatHas ¢yukuus. Obracmev onpedeieHuss U 001ACMb 3HAYEHUU O0OPAMHOU GYHKYULU.
I'paduk oOpaTHO# (HyHKITHH.

CrenenHast GyHKIUS ¢ HATYPaJIbHBIM TIOKa3aTeNieM, ee CBOMCTBA U rpaduk.

Bepmuxanvhvle u copuzonmanvhvie acumnmomsi epaguros. I paguxu OpoOHO-TuHEUHbIX
@yHKyuil.

Tpuronomerpudeckre QYHKIHH, UX CBOHCTBA M T'padUKH; MEPUOTUYHOCTH, OCHOBHOU
MIEPUOA.

[TokazarenbHast GyHKIUs (IKCIIOHEHTA), €€ CBOMCTBA U rpadukK.
Jlorapudmuueckas QyHKIHUs, €€ CBOHCTBA U I'paduK.

[TpeoOpazoBanusi rpaduKoB: NapajjedbHbId MEPEeHOC, CHUMMETPHS OTHOCHUTEILHO OCel
KOOPIUHAT U CUMMEempUs OMHOCUMENbHO HAYANd KOOPOUHAM, CUMMEMPUs OMHOCUMENLHO
NPAMOIL Y = X, pAcmsdiceHue U cocamue 800716 0cetl KOOpOUHAM.

6) Hauana maremMaTmuyeckoro aHaausa. [lousmue o npeoeie NOCIEO08AMENTLHOCHIU.
Cywecmesosanue npeoera MOHOMOHHOU  OSPAHUYEHHOU  nociedosamenvHocmu.  JImuHa
OKPYKHOCTH M ILIOINAJb Kpyra Kak Mpeelbl mociaenoBaTenbHocTei. beckoneuHno yobiBaromas
reoMeTpudecKas Iporpeccus u e€ cymma.

Ilonamue o nenpepuvlgnocmu QyHKyuu.

[TonsiTe 0 mMpon3BOAHON (yHKIMHU, U3NIECKUN U T€OMETPUYECKHI CMBICI TPOU3BOIHOI.
VYpaBHeHHE KacaTenbHOU K Tpaduky ¢pyHKuuu. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, TPOM3BEICHUS,



gacTHOro. [Ipou3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIui. [IpuMeHeHHe MPOM3BOAHON K
MCCIeNOBaHUI0 () YHKIIMHA U TOCTPOCHUIO Tpa(UKOB.

Ilonsamue 06 onpedenenHom unmezpane Kak HNIOWAOU KPUBOIUHEUHOU mpaneyuu.
[TepBoobpasznas. ®opmyna HeroTona-Jleli6Huna.

[TpuMepsl UCMOIB30BAHUS TMPOHU3BOMHOW JISI HAXOXKJICHUS HAWIYUYIICTO pEIICHUS B
MPUKIIATHBIX, B TOM YHCII€ COIMAThbHO-dYKOHOMUYECKUX, 3ajayax. HaxokJeHne CKOpOCTH s
mporiecca, 3aganHoro Gopmynoit unu rpadpukom. [IpuMepsl mpuMeHeHHust HHTerpasia B (U3HUKE U
reomeTpuu. Bropas mpon3BoaHas u e€ GU3NYECKUN CMBICTL.

7) YpaBHeHHsT W HepaBeHCTBAa. PelleHMe  pallMOHANBHBIX,  ITOKA3aTEIbHBIX,
norapu(pMUYECKUX YpaBHEHHI U HepaBeHCTB. PelieHrie nppalunoHaaIbHbIX YpaBHEHUIA.

OCHOBHbIE MTPUEMBI PEUICHHS] CUCTEM YpaBHEHUM: MOJCTAHOBKA, ajiredpandeckoe CloKeHue,
BBEJICHHE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. PemieHue
MIPOCTEUIINX CUCTEM YPAaBHEHMI C IByMs HEM3BECTHBIMU. PellleHne cucreM HEepaBeHCTB ¢ OIHOM
IIEPEMEHHOM.

Hcnonbp3oBaHue CBOMCTB U rpaukoB (PYHKIUH MPU PEIICHUU YpPaBHEHUH M HEPaBEHCTB.
Meton wuntepBanoB. M3o0pakeHne Ha KOOPAMHATHOW IIJIOCKOCTM MHOYKECTBA pPELIEHUM
YPaBHEHHI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpumeHenne MaTeMaTUYECKUX METONOB [UIsl PELICHUs COAEPKATEIbHBIX 3a7a4 U3 Pa3JIMYHbIX
obyacrell HAyKH U IpakTUKKU. IHTepnperanus pe3yibrata, y4ET pealbHbIX OrpaHHYEHUM.



