AHHOTAUMA K padoyum nporpammam no marematuke (®IOC-2010)
7 kaacc

Pabouas mporpamma no MaremaTHKe pa3paboTaHa B cOOTBeTCTBUU ¢ IIpumepHOii nmporpamMmoit
OCHOBHOTO 00miero o0pa3oBaHus [0 MaTeMaTUKe, C Y4eToM TpeOoBaHUIl QenepaibHOro
KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJapTa oOIero oOpa3oBaHUS M HAa OCHOBE CJEIYIOIIMX
ABTOPCKUX MPOTpamM:

1.ITIporpammbl. MaremaTuka. 5-6 kiaccel. Anredpa. 7-9 kiaccel. AnrebOpa W Haudana
MareMarnyeckoro aHamm3a. 10-11 kmaccer /aBT.-coct. M1.M.3ybapeBa, A.I' MopakoBuu. -
M.: Muemo3suna 2011.
2.IIporpamMmbl 0011€00pa3oBaTeNIbHBIX YupekaeHuid. ['eomerpus. 7-9 kmaccer / coct. T.A.
Bypmuctposa M.: ITpocsemenue 2010.

Jannas paboyasi mporpaMma OpUEHTHPOBAaHA HA UCIIOIb30BaHHUE CIACAYIOUINX YUCOHUKOB:

1. Aunrebpa, 7 knacc. B 2 4. YueOHUK U 33aUHUK [ 00Ie00pa30BaTENbHBIX YUPEKICHHI
/ A.T Mopaxosud: Muemosuna, 2007.

2. Teomerpus, 7 — 9. YueOGHUK 11 0011€00pa30BaTENbHBIX yupexxkaenuii / JI.C.AtanacsH:
M.IIpocsemenue, 2009r.
[Tporpamma paccuntana Ha 170 yacoB (5 4acoB B HEJIEINIO)

OO0yueHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO Ha JOCTHXKEHHUE CIICTYIONINX 1IeJICH:
1) 6 HanpaeiaeHuu JTUYHOCMHO20 pa36umusl.

® (1)OpMI/IpOBaHI/IC HpeﬂCTaBHCHHﬁ O MAT€MAaTHKEC KaK 4YaCTH O6H.I€‘I€J'IOB€‘I€CKOIZ KYJbTYPHBI, O
3HAYUMOCTH MATCMATHKH B PA3BUTHU HUBUJIU3allUK 1 COBPEMCHHOI'O 06H_[eCTBa;

* pa3BUTHE JIOTUYECKOTO U KPUTHYECKOI'O MBIIUIEHUS, KYyJIbTYphl pPE€Yd, CIHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (hopMUPOBaAHHNE UHTEIUICKTYaTbHON YECTHOCTH U 00bEKTUBHOCTH, CITOCOOHOCTH K ITPEOI0JICHUIO
MBICTUTENIBHBIX CTEPEOTHIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

¢ BOCIIMTAaHUEC KAa4YCCTB JIMYHOCTH, O6€CH€'~II/IBaIOHII/IX COIIMAJIBHYIO M06I/IJ'IBHOCTB, CITOCOOHOCTH
MMPUHHUMATL CAMOCTOATCIIbHBIC PCILICHMA,

° q)OpMI/IpOBaHI/Ie Ka4yeCTB MBbBIIIJICHU, H€06XO)II/IMI>IX Jil ajanTtanuu B COBPEMECHHOM
MH(}OpPMaLlMOHHOM OOIIECTBE;

* pa3BUTHE HHTEpECa K MaTEMaTUYECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTENH;
2) 6 MemanpeomMemHoM HaNPasIeHUu:

¢ pPa3sBUTHUC HpCI[CTaBHCHI/Iﬁ O MaTCMaTHKEC KakK (I)OpMC OImMCaHusd MW MCTOAC IIO3HAHMUA
HeﬁCTBHTeHBHOCTH, CO3JaHUC YCJIOBI/Iﬁ JJIsA HpI/IO6pCTCHI/IH NEPBOHAYAJIBHOI'O  OIIbITA
MaTeMaTUYCCKOTO MOACIINPOBAHUAA,

* (QopmupoBaHue OOIIMX CMOCOOOB HHTEIEKTYaIbHON MAESTeNbHOCTH, XapaKTEePHBIX IS
MaTEeMAaTUKU ¥ SIBJISIOIIMXCS OCHOBOW MO3HABATENBbHON KYJIbTYPBI, 3HAYMMOW IS PAa3TUYHBIX
cdep YeNnoBEeYECKON IEATENbHOCTH;



3) 6 npeomemnom Hanpasienuu.:

¢ OBJIaJCHHUEC MATEMATUYCCKUMHU 3HAHUAMU U YMCHUSIMU, H606XOI[I/IMBIMI/I IJI IIPOAOJIZKCHU A
06p330BaHI/I${, N3YUCHUA CMEXKHBIX JUCHUIIIINH, IPUMCHCHHUS B HOBCGﬂHCBHOﬁ KHN3HU,

* CO34aHHC (bYHI[aMCHTa AJd  MaTeéMaTH4Y€CKOro pa3BUTHA, (bOpMI/IpOBaHI/IH MEXaHU3MOB
MBIIJICHHU, XapaKTCPHbIX JJIA MaTeMaTHYeCKOM JACATCIIbHOCTH.

Conep:kaHnue NporpaMmabl.

MartemaTu4eckuii 13bIk. MaTeMaTHuyeckasi MojieJib — 8., U3 HUX KOHTPOJIbHAas padoTa -
14.

Uucnossle u anredpandeckue BoipakeHus. YTo Takoe MareMaTudeckuil si3plk. UTo Takoe
MareMarnyeckas MoJeib. JIMHeHOe ypaBHEHUE ¢ OJHOM niepeMeHHoN. KoopauHatHas npsamas

JInneitnas ¢pynxuus 114., 13 HUX KOHTpPOJIbLHAasA padoTa - 14.

KoopaunaTthas miuockocts. JInHeliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €r0 rpaduk.
Jluneitnas GyHkuus u ee rpapuk. Jluneitnas Gpynkuus y=Kx. BzaumHoe pacmonoxenue
rpadMKOB JIMHEHHBIX (PYHKIUH.

Cucrembl IBYX JMHEHHBIX YPaBHEHUIi ¢ AByMsl epeMeHHBIMU — 134, U3 HUX KOHTP.
pabora - 14

OcHoBHble oHATHA. MeToa noacranoBku. MeTos anredpanueckoro cioxxkenus. CucTeMsl IBYyX
JIMHEUHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU KaK MaTEMAaTHYECKUE MOJIEIIHN PEATbHBIX
CUTYalH.

Crenenb ¢ HaTYpaJbHBIM MIOKAa3aTeJIeM H ee CBoiicTBa — 94, U3 HUX KOHTP. padora - 14

Yto Takoe CTENEeHb C HaTypaJIbHbIM Mmokazareiem? Ta6HI/IHBI OCHOBHEIX cTencHer. CBolicTBa
CTCIICHU C HATYPAJIbHBIM IIOKA3aTCIICM. YMHOXKEHHUE U JEJICHUE CTEIIEHEW C OJMHAKOBBIM
nmokazareneM. CTereHs ¢ HYJICBBIM ITIOKa3aTCJICM.

OaHowieHbl. Apu(MeTHYECKHE ONePANMH HA/l OJHOYICHAMH — 94, M3 HUX KOHTP. padora -
14

[TonsTue ogHOYIIEHA. CTaH,Z[apTHHﬁ BUJ OJHOYJICHA. Crno)XeHHe U BIUNTAaHHUE OJHOYJICHOB.

YMHOXEHnEe 0JHOWICHOB. Bo3BeeHre oqHOWIeHa B HATYp CTEIEHb. JleJleHrne ofHOUIeHa Ha
OJTHOYJIEH.

MHoro4/jieHbl. ApupMeTHYeCKHe ONePAlMi HAJl MHOTOYIeHaMu — 154, M3 HUX KOHTP.
padoTkI - 24

OcHosuble ToHsATHd. ClIoKEHHE U BBIYUTAHNE MHOTOWIEHOB. Y MHOKEHHE MHOTOUYJIEHA Ha
OJHOYJICH.

YMHOXeHHNE MHOTOWIeHAa Ha MHOTOouIeH. DOopMyIibl COKpaleHHoro yMHOKeHus. Jlenenue
MHOTOYJIEHa Ha OJTHOYJIEH.



Pasyio:xxeHne MHOTOYJIEHOB HA MHOKMTEIN — 184, 13 HUX KOHTP. padoTa - 14

Yro Takoe pa3siokeHue MHOTOWIEHA HaA MHOXKHTEIM U 3a4eM OHO HYKHO. BeiHeceHue o01iero
MHOXHTENS 3a cKoOKH. Crioco0 rpynnupoBKy. Pa3nojxeHue MHOrou1eHa Ha MHOXKHUTEIH C
MOMOIIBIO (POPMYIT COKPALLIEHHOT0 YMHOKeHUsI. KOMOMHHpPOBaHHBIE IPUMEPHI, CBSI3aHHBIE C
pa3ioxKeHueM MHOrouwieHa Ha MHoxkuTenu. CokparieHue anredpanueckux apoodeit. Toxnecrsa.

®yHknus y = x?— 84, 3 HUX KOHTP. padoTa - 1u

®ynkuus y = x2 u ee rpaduk. I'paduy penenye ypasHenuii. Yto 03HauaeT B MaTeMaTUKE
3amuch y =f(X).

IloBTOpenue - 12, u3 HUX KOHTP. padora - 1
HavanabHble reomerpuyeckne cBeeHusi— 104, u3 HUX KOHTPOJIbLHAs padoTa - 14.

[Ipocreiimne reomeTpuueckre GUrypsbl: nMpsMasi, TOYKa, OTPE30K, Jiyd, yroi. [lonsrue
paBeHCTBa reomerpudeckux puryp. CpaBHeHHE OTPE3KOB U yIiioB. M3MepeHue oTpe3KoB, 1InuHa
OTpe3Ka.

N3mepenue yrios, rpagycHast Mepa yria. CMexHble U BEpTUKAJIbHBIE YIJIbl U UX CBOICTBA.
IlepnenquKymnsipHbIE IPSIMBIE.
TpeyroabHukn— 174, 13 HUX KOHTPOJIbHAs padora - 14.

Tpeyronpnuk. [Ipu3Haku paBeHcTBa TpEyroabHUKOB. [leprienaukymnsap k npsamou. Meauansl,
OHMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOGPEHHBIN TPEYTOJIbHUK U €r0 CBOMCTBA. 3a1aun
Ha [MOCTPOEHHUE € IMIOMOILBIO HUPKYJIIS U JIMHEUKH.

ITapajuiesqbHbIe IpAMBbIE -134, 13 HUX KOHTPOJIbHAA padoTa - 14.

[Tpu3Haky napauieaIbHOCTH IPSIMBIX. AKCHOMA MapaienbHbIX NpsAMbIX. CBoMCTBa
NapajjIeIbHbIX MPSAMBIX.

CooTHOIIEHUSs] MeK1Yy CTOPOHAMH H YIJIAMH TPeyroJbHUK —204, U3 HUX KOHTPOJIbHbIE
padoThI -24.

CymMma yrioB TpeyroiabHUKa. COOTHOLIEHNE MEXKAY CTOPOHAMU U YIJIaMU TPEYroJIbHHKA.
HepasenctBo TpeyronbHuka. [IpsMoyronbHble TPEYrOJIbHUKH, UX CBOMCTBA U IPU3HAKU
paBeHcTBa. PaccrostHue OT TOUKHM 10 NpsAMOi. PaccTosiHue MexXay napajuieIbHBIMU IPSMBIMH.
ITocTpoeHue TpeyroJbHUKA IO TPEM JJIEMEHTAM.

IMoBTOpeHue — 34.
8 knace

Pabouas mporpamma mo matrematuke papadboTaHa B cooTBeTcTBUU C [IprmepHOi mporpaMmoii
OCHOBHOTO 00m1ero o0pa3oBaHus [0 MaTeMaTuKe, C y4deToM TpeOoBaHUl ¢eaepatbHOro
KOMIIOHEHTa TOCYJIapCTBEHHOTO CTaHAapTa oOliero oOpa3oBaHUs M HAa OCHOBE CIIECAYIOIIMX
ABTOPCKHX MPOTPAMM:



1.ITporpammbl. MaremaTuka. 5-6 kiaccel. Anrebpa. 7-9 kiaccel. AnrebOpa W Haudana

MareMarnuyeckoro aHamm3a. 10-11 kmaccer /aBT.-coct. M1.1.3ybapeBa, A.I' MopakoBuu. -

M.: Muemo3suna 2011.

2.IIporpamMmbl 0011€00pa3oBaTeNIbHBIX YupekaeHuid. ['eomerpus. 7-9 kmaccer / coct. T.A.

Bypmuctposa M.: ITpocsemenue 2010.

[Iporpamma cooTBeTCTBYeT yueOHHKY «Anreodpa (B 2-x yactsx). Y. 1: YueOnuk. 8 kmacey /
A.l". MopakoBuu. —M.: Muemo3suna, 2010r.u 3agaunuky «Anredpa (B 2-x yactax). Y. 2:
3agauynuk. 8 kinacc»A.l'. Mopakosuy, JI.A. Anekcannposa, T.H. Mumycruna, E.E.
Tynbuunckas. —M.: Muemosuna, 2010r; yuebnuky « I'eomerpus 7-9» JI.C. AtanacsH, B.O.
byrty3oB

ITporpamma paccuntana Ha 175 yacoB (S yacoB B Hejien0: 3 yaca ajredpbl U 2 yaca
TEOMETPHH)

[enpro n3yueHus Kypca anreOpsl B 8 Kacce SBISETCS Pa3BUTHE BBIYUCIUTEIBHBIX U
dbopManbHO-ONIEpaTUBHBIX alreOpanuecKux YMEHUN 10 YPOBHS, O3BOJISAIONIETO YBEPEHHO
UCIIOJIb30BATh UX MPH PEIICHUH 3a]]a4 MATEMATHKN M CMEXHBIX MPEAMETOB ((PU3HKA, XUMUS,
uH(pOpMaTHKa U APYrue), YCBOCHUE ammapaTa ypaBHEHH U HEPABEHCTB KaK OCHOBHOTO
CpeIcTBa MAaTEMaTHYECKOTO MOACIIMPOBAHNUS MPUKIIATHBIX 3a/1a4, OCYIIIECTBICHUS
(GyHKIIMOHATBHOW TOJATOTOBKH IIKOJHHUKOB.

Kypc xapakrepusyercs MOBBIIIEHUEM TEOPETUUECKOTO YPOBHS OOyUEHHUS.

O0mey4eOHbIC HETH:

Co3nanue ycJaoBus JUII yMCHHSI IOTHISCKH OOOCHOBBIBATH CY)KJICHUS, BBIIBUTATh TUIIOTE3BI U
MOHUMATh HEOOXOIUMOCTh UX MPOBEPKH.

Co31aHue ycJOBHSA I YMEHUS ACHO, TOYHO ¥ TPAMOTHO BBIpaXkaTh CBOM MBICIU B YCTHOU U
MUCHbMEHHOW peuHu.

@®opMupoBaHHe YMEHHS UCIOJIb30BATh PA3IUYHBIC SI3bIKH MATEMATUKH: CIIOBECHBIH,
CUMBOJIMYCCKUN, TpaPUICCKUT.

@®opMupoBaHHe YMEHHs CBOOOIHO TIEPEXOAUTH C SA3bIKA Ha S3BIK JJIs1 MIUTIOCTPALINH,
MHTEpIPETALH, APTYMEHTAIIMHU U 10KAa3aTEIbCTBA.

Co3aanue yca0BMs U1 IUIOAOTBOPHOTO Y4acTHs B paboTe B TPYIIE; YMEHHS CAMOCTOSATEIBHO
Y MOTHBHMPOBAHHO OPraHU30BbIBAThH CBOIO JI€ATEIHHOCTb.

®opMupoOBaHUe YMEHHS HCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHHSI B IPAKTUYECKON
JeSITEIbHOCTH U ITOBCETHEBHOM JKU3HM JUJISl UCCIIEI0BAaHUS (MOAEIMPOBAHNS) HECIOKHBIX
NPAaKTUYECKUX CUTYallil Ha OCHOBE U3yUEHHBIX (DOPMYJI U CBOWCTB TeJ; BBIYMCICHHUS TUIOIAAeH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU PELICHUH MPAKTUYECKUX 3a/1a4, UCIOJIb3YS IIPU
HE00XO/IMMOCTH CIIPABOYHUKH U BBIYMCIUTEIbHbBIE YCTPONCTBA.

Co3nanme yca0Bus 1)1 MHTETPUPOBAHUS B JIMUHBINA OMBIT HOBYIO, B TOM YHCIIE
CaMOCTOSITENILHO MOJYYEHHYIO HH(OPMAIIHIO.

OO0menpenMeTHbIe LeIN:

®opMHUpOBaHUE NPEICTABJCHNNH O MATEMAaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJCTBE
MOJIEJIMPOBAHUS SIBJICHUN U IIPOIECCOB, 00 UAESIX U METOAAX MaTEeMAaTUKH;

OBJaeHne MaTeMaTHYECKUMU 3HAaHUSIMUA M YMEHUSMH, HEOOXOAMMbBIMH B TIOBCEHEBHOM
’KU3HU, 111 U3yYEHUS IIKOJIbHBIX €CTECTBEHHOHAYUHbIX TUCIUIUIMH Ha 6a30BOM YpPOBHE, JJIs
NOoJy4deHHUs: 00pa3oBaHUs B 00JacTAX, HE TPeOYIOIUX YriTyOJIeHHON MaTeMaTH4ecKoi
MOJITOTOBKY;

Pa3BuTHE JTOTHYECKOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHHS, AITOPUTMUUYECKOM
KYJIbTYpPbI, KPUTUYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOXOIMMOM JjIsl 00y4eHUs B BBICIIEH MIKOJIE
10 COOTBETCTBYIOILIEH CIIEaTbHOCTH, B OyayIiel npoQeccnoHanbHOM NesTeIbHOCTH;
Bocnuranue cpecTBaMyu MaTEMAaTHKU KYJIbTYpPbl TUYHOCTH; OTHOILIEHUS! K MaTeMaTHKe KaK
YacTH 00IIEUeIOBEYECKOM KYIbTYphl; 3HAKOMCTBO C UCTOPHEN Pa3BUTHS MAaTEMaTHKH,
HBOJIIOLIMEN MaTeMaTHUYECKUX HJIed, TOHUMaHUS 3HAYMMOCTH MaTeMaTUKHU 1 OOLIECTBEHHOTO
nporpecca.



B PE3YIbTATC U3YUCHUA KYpCa BCC yHallIUCCA NOJIKHBI OBJIAJICTh CIICAYIOIIUMU YMCHUAMU,
3aJJaf0IMMH YPOBEHb 00513aTEIbHOM MOATOTOBKH:
Yyanuecsi IpUOOGPETAIOT H COBEPUIEHCTBYIOT ONBIT:
[TocTpoeHus u KccaeI0BaHNs MATEMATHUECKUX MOJICIICH ISl OTIMCAHUS M PEIICHHUS
MMPUKJIAAHBIX 3aaa4, 3aJa4 U3 CMCKHBIX JUCIUIIINH.
BBbImoTHEHUS ¥ CAMOCTOSTENILHOTO COCTABJICHUS aJITOPUTMHUYECKUX MTPEIITHCAHUI U
I/IHCprKI_[I/Iﬁ Ha MaTCMAaTHUYCCKOM MATCpHAJIC; BBIIIOJIHCHUC PACYCTOB ITPAKTUYCCKOT'O
XapakTepa; UCIOIb30BaHMsI MATEMATUHICCKUX POPMYIT M CAMOCTOSITEIIHHOTO COCTABIICHHS
dbopMyI Ha OCHOBE 0OOOIICHHS YaCTHBIX CITy4aeB U SKCIICPUMEHTA.
CamocrosTenbHOI paboThl ¢ UCTOYHUKOM HH(MOpMAIHK, 000OIIECHHUS U CUCTEMAaTH3aIUN
MOJTy4eHHOW WH(DOpPMAIIMK, UHTETPUPOBAHUS €€ B IMYHBIN OIIBIT.
[TpoBeneHus T0Ka3aTEIBHBIX PACCYKICHUMN, IOTHIECKOTO 0OOCHOBAHHSI BHIBOJIOB, PA3JIUMYCHUS
JOKa3aHHbIX U HEAOKAa3aHHbBIX yTBep)KZ[eHI/II;'I, APTYMCHTUPOBAHHBIX 1 SMOIMOHAJIBHO
yOeAUTENBHBIX CYXKICHHIMA.
CaMOCTOSITENLHON U KOJUIEKTUBHOMN ACATCIIBHOCTH, BKIIFOUCHUA CBOUX PC3YJILTATOB B
pe3yJbTaThl Pa0OTHI IPYIIIBI, COOTHECEHUE CBOCTO MHEHHSI C MHCHUEM JIPYTUX YUYACTHHKOB
y‘Ie6HOI‘O KOJUICKTHBA 1 MHCHHUEM aBTOPUTCTHBIX HCTOYHHUKOB.
Pabouvas mporpamMmMa BBITIOJIHSET JIBE OCHOBHBIC (DYHKIIHH:
Hupopmayuonno-memoouueckasn GyHKIUs MO3BOJSIET BCEM YUaCTHUKAM
00pa30BaTeILHOTO MPOIIEcca MOIYYUTh MPEACTABICHUE O IETISIX, COACPKaHUH, 00IIeH
CTpaTCrun 06yq€HH$I, BOCIIMTAHUSA U PAa3BUTUA yHAIIUXCA CPEACTBAMU MAaTCMAaTUKU.
Opzanuzayuonno-naanupyrouwias (GyHKIMS IPeyCMaTPUBACT BBIICICHHUE ITAIIOB
o0yueHHs, CTPYKTYpPUPOBAaHUE YU€OHOr0 MaTepuaa, ONpe/Ie/ICHUE ero KOJHMYECTBEHHBIX
Ka4eCTBEHHBIX XapaKTEPUCTHK.
Conep:xanue nporpamMmsl

AJITEBPA

1. Anredpanyeckue BbipaxeHusi. bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaueHHe OYKBEHHOI'O BhIpakKeHHUs. JlonycTUMBbIEe 3HaUeHHsI IEPEMEHHBIX, BXOJSIINX B
anreOpanyeckre BblpakeHus. [lojcTaHOBKAa BBIpaXEHUI BMECTO IepeMeHHbIX. PaBeHCTBO
OYKBEHHBIX BhIpaxeHUMU. TOXKIECTBO, I0KA3aTEIHCTBO TOKIAECTB. [IpeoOpa3zoBanust BIpaKEHUH.

2. CpoiicTBa cTeneHeil ¢ meJbIM mokasarejieM. MHorowieHsl. Cio)keHue, BBIYMTAHUE,
YMHO>KEHHE MHOTOWIEHOB. POPMYIIbI COKPAIIEHHOIO YMHOKEHHUS: KBaApaT CyMMbI M KBaapar
pasHOCTH, Ky0 CyMMBI U KyO pasHocTH. PopMyra pa3HOCTH KBaJpaToB, GopMysia CyMMbI KyOOB
U pa3HOCTH Ky0oB. Pa3znokeHue MHOrouseHa Ha MHOKUTeNU. KBaapaTHelii TpexuieH. Beinenenue
MIOJIHOIO KBaJapaTa B KBaJpaTHOM TpexuieHe. Teopema Buera. PasnoxkeHue xBaapaTHOro
TpeXwieHa Ha IUHEIHbIE MHOKUTEIH. MHOTOWIEHBI C 0JIHOM niepeMeHHOoM. CTeneHb MHOTOUJICHA.
Kopenb MHOrO4IIEHA.

3. Auredopanueckas Apoon. Cokpaienue apooeit. JleicTBus ¢ anreOpandecKuMu JpoosiMu.

4. PaunoHaJibHbIC BbIPAKeHHUS U X npeoOpa3zoBanusi. CBOICTBA KBaAPATHBIX KOPHEN U
UX IPUMEHEHUE B BBIYUCIICHUSX.

S. YpaBHeHusi 1 HepaBeHCTBA. YpaBHEHUE C OJHOW NepeMeHHoH. KopeHb ypaBHEHUS.
Jluneitnoe ypaBHeHue. KBagpaTtHoe ypaBHeHue: (opmyna KOpHEH KBaJIpaTHOrO YpaBHEHHS.
Pemienne panuoHanbHBIX ypaBHEHUH. [IpuMepbl pelieHuss ypaBHEHHMM BBICIIMX CTEIEHEH;
METO/IbI 3AMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIH.

VYpaBHeHME ¢ AByMsI IEPEMEHHBIMU; PELLIEHUE YPaBHEHUS C IBYMs lepeMeHHbIMU. CHucrema
YpaBHEHUN; penieHne cuctembl. CUcTEMa ABYX JMHEWHBIX YPABHEHMI C IBYMs IE€pPEMEHHBIMU;
pelIeHre TMOJCTAHOBKOM M anreOpanvyeckuM CIIO0KEHHEM. YpPaBHEHHE C HECKOJIbKHUMHU
nepeMeHHbIMU. [IprMepbl pemieHuss HENMHENMHBIX cucTeM. [IpuMepsl pemeHus ypaBHEHUN B
LIEJIBIX YUCIIAX.

6. HepaBeHcTBO € 0HOI1 mepeMeHHO#. Perienne HepaBeHCTBA. JIMHENHbIE HEPABEHCTBA C
OJTHOW TepeMeHHON M uXx cuctembl. KBajpaTtHble HepaBeHCTBa. lIpumepsl pemeHus ApoOHO-



JIMHEUHBIX HEPABEHCTB.

UucrioBble HEpaBEHCTBA M HMX CBOMCTBA. JlOKa3aTeabCTBO UYMCIOBBIX W areOpanmdecKux
HEPABEHCTB.

[lepexon oT cioBecHOW (QOPMYIMPOBKH COOTHOUICHMM MEXIy BEJIMYMHAMH K
anreOpanvaecKou.

7. PelieHHe TEKCTOBBIX 32/1a4 aJredpanvyecKum crocooom.

8. UncnoBble nociaenoBaTebHOCTU. [loHATHE TOCIeAOBAaTENFHOCTH. ApudMeTHuecKas u
reoMerpuueckas nporpeccud. @opmyisl 001Iero wieHa apupMeTHyecKoil U reoMeTpuvecKon
MPOTPECCUl, CYMMBI TMEPBHIX HECKOJBKUX WICHOB apu(PMETUYECKOM H TIeOMETPHYCCKON
MPOTPECCUi.

9. Ci10:HbBIE TPOLEHTHI.

10. Yncaosbie pynkuuu. [lonstue pynkmuu. O6aacts onpeaenenus GyHkun. Criocoob!
3ananus (ynkuuu. [paduk QyHknmm, Bo3pacTanwe u yObIBaHuWe (DyHKIMM, HAauMOOIbIIee U
HauMeHbIllee 3HAYeHUS (QYHKUHUU, HYIH (QYHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA. UTeHHe
rpaduKoB GYHKIUH.

OYHKINH, OMHUCHIBAIOUINE MPSAMYI0 U OOpaTHYIO MPOIMOPLHUOHAIBHYIO 3aBUCHMOCTH, UX
rpaduku. JIuneitnas pyHkuus, ee rpaguk, reoMmeTpudeckuii cMbica KoddunrenTos. ['unepoona.
KBamparnunas ¢ynkuus, ee rpaduk, mapaboma. KoopaunaTel BepIIMHBI TapaboOibl, OCh
cummerpun. CreneHHble (YHKIMMA C HaTypaJbHBIM IOKa3zaTeneMm, ux rpaduku. ['paduku
GbyHKIMI: KOpeHb KBaJpaTHBIA, KOpeHb KyOudeckuii, moaynb. lcmonwp3oBanue rpaduxos
(GYHKIMH 1S peleHnsl ypaBHEHUN U CUCTEM.

[Tpumepsl Tpaduyeckux 3aBUCHMOCTEH, OTPaXKAIOLIUX peajbHbIe MPOIECCHl: KojebaHue,
NOKa3aTeIbHbIN poCT. YHUCI0BbIE (PYHKIIMH, OIUCHIBAIOLIUE 3TH IIPOLIECCHI.

[TapannenpHbIil epeHOC TpadUKOB BIOJIb OCEH KOOPAMHAT U CUMMETPHUS OTHOCHTEIHHO
oceil.

11. Koopaunartbl. M300pakeHre YrCeNl OYKaMH KOOPJAMHATHOU MpsIMOM. ['eomeTprueckuit
CMBICT MOAYJS yKcia. YucnoBble MPOMEKYTKU: UHTEPBAJ, OTPE30K, J1yd. Dopmysa paccTossHUsS
MEXy TOYKaMU KOOPJAMHATHOU MPSMOIA.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH; KOOpAMHATHI TOYKU. KoopAauHATHI cepeauHbl
otpeska. Dopmyra paccTOSHUS MEXKIY IBYMSI TOUKAMU MJIOCKOCTH. Y paBHEHHE MPSAMOH, yTI0BOI
KO3 (UILMEHT NPSIMOM, YCIOBUE NApauIeIbHOCTU NMPSAMBIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM
B HayaJie KOOPJUHAT U B JII000H 3a/1aHHON TOUKE.

['padrueckas MHTEpIIpETAINS YpaBHEHHH C IBYMS IIEPEMEHHBIMU U X CHCTEM, HEPAaBEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

I'EOMETPUA

12. Haya/ibHbIe NOHATHS U TEOPeMbI FeOMeTPUH

Bo3HukHOBEHHE reOMETpUH U3 MpakTUKU. ['eomerpuueckue ¢purypsl u tena. PaBeHCTBO B
reomeTpud. Touka, npsiMasi ¥ INIOCKOCTh. [IoHsATHE O FeOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpesok, nyd. Jlomanas. Yroa. Ilpsmoii yrom. OcTpele W Tymnble YIJIBIL.
BepTukanbHble 1 CMEXHBIE YIUIBI. bUcceKTpHca yriia u ee CBOMCTBA.

[TapaytenpHble U Nepecekaronuecs npsMsle. [lepneHuKynspHOCTb NpsAMbIX. TeopeMsl
0 TMApaUIEIbHOCTH W  MEPHEHIUKYISPHOCTH  NOpsAMbIX. CBOHCTBO  CEPEAMHHOTO
NEPHEHANKYIIApA K OTpe3Ky. [lepnenauKkynsap U HaKJIOHHAs K IPSIMOM.

MHoroyronsHUKH. OKpPYXHOCTb U KPYT.

Harnsanblie npeacTaBieHns 0 MPOCTPAHCTBEHHBIX Tejlax: KyOe, mapajiesenurne/e, Ipu3Me,
nupamu/ie, mape, chepe, konyce, muaape. [Ipumepst ceyennii. [Iprmepsl pazBepTok.

13. TpeyroabHuk. IIpsSMOyTONBHBIE, OCTPOYTOJBHBIE U TYIMOYTOJIBHBIE TPEYTOJTbHUKH.
BricoTa, Meamnana, OucceKTpuca, CpedHsisi JUHHUS TpeyrojibHUKa. PaBHOOeqpeHHBIE U
PaBHOCTOPOHHHUE TPEYrOJbHUKU; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYrOJIbHUKA.
ITpusHakn paBeHcTBa TpeyroiapHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma  yrios
TpeyrojbHuKa. BHeIIHUE yribl TpeyrojibHUKA. 3aBUCUMOCTD MEXY BEIMUYMHAM CTOPOH U



YIJI0B TPEYTOJbHUKA.

Teopema ®aneca. [Togodue TpeyroabHUKOB; KO3 duueHT nogodus. [Ipusnaku mogodus
TPEYTOJIbHUKOB.

Teopema Iludaropa. I[lpuzHaku paBeHCTBa NPSIMOYTOJIBHBIX TpPeyroibHUKOB. CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHI€HC OCTPOr0 YIja IpsSMOYTOJIbHOTO TPEYrolbHUKA U yriioB oT 0° 1o
180°; mpuBeneHwe K ocTpoMy yriy. PemieHue mpsMOYTrOJbHBIX TPEYroiabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJeCTBO. DOpMyJbl, CBS3BIBAIONIME CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OJHOTO U TOro e yria. Teopema KOCHHYCOB M TEOpeMa CHHYCOB; NMPUMEPHI UX
MPUMEHEHUS JIJIS1 BBIYUCICHUS 3JIEMEHTOB TPEYTOJIbHUKA.

3aMmeuaTeNbHbIE  TOYKH  TPEYrojbHHKA: TOYKM  [EPECeUeHUs  CEepPEAMHHBIX
NEepPHEHANKYIISIPOB, OUCCEKTpUC, MeanaH. OkpyscHocms Jiiepa.

14. Yernipexyroabuuk. [lapamnenorpamm, ero cBoOMCTBa W TpU3HAKH. [IpAMOYroJbHHK,

KBaapar, pomMO, HUX CBOHCTBA W MpHU3HAKU. Tpameuus, CpPeaHss JIMHUS TpaleluH,

paBHOOEpEeHHas Tparneuus.

15. MHoroyroibHuKu. Bpimykiasle  MHoroyrogpHukd. CyMMa — yrjioB  BBIIYKJIOIO
MHOrOyrojbHuKa. BmucanHble ¥ omnMcaHHble  MHOroyroibHUKW. IIpaBuibHbIE
MHOT'OYTOJIbHUKH.

16. Oxpyxnocts u kpyr. Llentp, pamumyc, nuamerp. Jyra, xopma. Cektop, CErmeHr.
[{eHTpaJIbHBIN, BIMCAHHBIN YrOJ; BEJIMYMHA BIMCAHHOIO yria. B3auMHOE pacnosioxkeHue
OpsIMOM U OKPYKHOCTH, 08yXx OKpydicHocmelu. KacatenbHas U cekyliasi K OKPYXHOCTH;
PaBEHCTBO KacaTelbHBIX, IPOBEACHHBIX U3 OJHOM TOUYKHU. Mempuueckue cOOMHOUIEHUSA 8
OKpYotCHocmu. ceoticmea CeKyuux, KkacanejlbHbvlx, xopd
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, OIIICAHHAsL OKOJIO TPEYTOJIbHUKA.

Bnucannvie u onucannvie uemuvlpexycoJbHUKU. Bnoucannple W OIMCaHHBIC OKPYKHOCTHU
IMMPpaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

17. U3mepenne reomerpuyeckux BeJauuuH. [[nnHa orpeska. [[nmHa joMaHOHM, mepuMeTp

MHOT'OYTOJIbHUKA.

PaccrositHne ot Touku 10 npsMoi. PacctossHue Mexay nmapajieabHbIMA NPAMBbIMU. [{nHa
OKPY>KHOCTH, YUCJIO TT; JJIMHA Ayru. Bennuuna yrna. ['pagycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOW yIJia ¥ JUTMHOW TYT'H OKPY>KHOCTH.

[TonsiTre o momaay miuockux (uryp. PaBHOCOCTaBIEHHBIE U PaBHOBEMUKHE (DUTYPBHIL.

[Tnomane mnpsimoyrosnbHuka. [lnmomaap mapanienorpamma, TPeyrojbHUKAa U Tpamneruu
(ocHoBHBIE (hopMyITbl). DOPMYIIBI, BRIpAKAIOIIUE TUIOMIAh TPEYTOJIbHHUKA: Yepe3 ABE CTOPOHBI U
yroJl MEXIy HUMH, uepes nepumemp U paouyc 6NUCAHHOU OKpyxicHocmu, opmyra Ilepona.
Inowaos yemvipexyzonvruka.

[Tnomanp kpyra u miIomaab CEKTopa.

CBs13b MEX1y IUIOIIAIMU TOJOOHBIX QUTYD.

O6bem Tema. Dopmysnsl 00beMa MPSIMOYTOJBHOTO TMapajuieienunenaa, kyba, Iiapa,
HUJIUHAPA U KOHYCa.

18. BekTopbl
Bexkrop. lnuna (Mmoxyns) Bektopa. Koopaunarel Bektopa. PaBencTBo BekTopoB. Oniepariu
HaJ BEKTOpaMH: YMHOKEHHUE HA YHCIIO, CII0KEHHE, PAa3JI0KEHHUE, CKAISIPHOE ITPOU3BEACHUE. YTOI
MEX1y BEKTOpaMH.
19. 'eomeTpuueckue npeodpa3oBaHus
Ipumepwr osudicenuti gpueyp. Cummempus gueyp. Ocesasn cummempusi u NApaieibHbulll
nepenoc. Ilosopom u yenmpanvnas cummempus. Ilonamue o comomemuu. Ilooobue ghueyp.

20. ITocTpoeHust ¢ MOMOLIBIO HUPKYJISI U JIUHEHKH
OcHognule 3a0a4u Ha nocmpoerue: 0eleHue ompesKd Nonoiam, NOCMpoeHUue mpey2oabHUKA
no mpem CMOPOHAM, NOCMPOEHUe NepneHOUKYIApA K NPSAMOU, NOCMpoeHue OUcceKmpucsl,
OelleHue ompesKa Ha 1 PasHbIX Yacmell.
IIpasunvrbie MHO20Y20NbHUKLL.



9 kjaacc

PabGouas ImporpamMma CoCTaBJICHA HAa OCHOBE

denepanbHOTO KOMIIOHEHTA FOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa HAaYaIbHOTO
0011eT0, OCHOBHOT'O 00IIIeT0 U cpeHero (moaHoro) obmiero oopasoBanus [IpumepHoit
POTPaMMbI OCHOBHOTO 00IIIero 00pa3oBaHus 10 MAaTEMATUKE B COOTBETCTBHH C 0a3MCHBIM
y4eOHBIM TIJIAHOM IS CPEIHETO (TIOTHOT0) 00I1Iero 00pa3oBaHus

YueOHUKHU

Yactp 1. YueOHUK A5 ydanuxcsi 001eo0pa3oBaTebHbIX YUPEKACHUH.

Anreopa. A.I''Mopuakosuy, [1.B.CeménoB, nznarensctBo «Muemo3zuHayHacTs 2. 3agaqHuK IS
y4amuxcst 001eo0pa3oBaTeIbHBIX YUPEKICHUI.

Anrebpa. A.I'.MopakoBud u 1ip., u3aaTesibcTBo «MHeMo3uHay ['eomerpust. YueOHuk aiis 7-9
KJ1accoB obmeoOpazoBarenbHbIxyupexkaeHuit. JI.C.Atanacsn, «[Ipocsemenuey, 2008 rox
ITporpamma paccuntana Ha 170 gacoB ( 5 yacoB B Heiemr0: 3 yaca aareOphl U 2 4aca reOMETPUHN)

Kypc maremarnku B 9 Kitacce CKIIaIbIBaeTCS U3 CICTYIOIIUX COJePIKATEIBHBIX KOMIIOHEHTOB:
apugmemuxa (Ha ypoKax noemopenusn u 0600weHun); anzedpa, 2eomempus; 31eMeHmbl
KOMOUHAMOPUKU, meopuu 6epoAmMHOCHeil, CmamucmuKku u 102uku. B cBoeli COBOKYITHOCTH
OHHU OTPaKAIOT OOTaTHIil ONBIT O0YYEHHUSI MATEMATHKE B HAIlICH CTpaHe, YIUTHIBAIOT
COBPEMEHHBIE TEHACHIMH OTEUYECTBEHHOH U 3apyO0e:KHOM IIKOJIBI M TIO3BOJISIIOT Pean30BaTh
MIOCTaBJICHHBIE TIEpPE]T IKOJIBHBIM 00pa30BaHUEM €T Ha HH(POPMAITMOHHO EMKOM U
NPaKTHYECKH 3HAYMMOM MaTepHaie. DTH COAepKaTelbHbIe KOMIOHEHTHI, pa3BUBAsICh HA
NPOTSDKEHUH BCEX JIeT 00y4eHHsI, ECTECTBEHHBIM 00pa30M MEPEIUIeTAIOTCS U B3aUMOJICHCTBYIOT
B y4€OHBIX Kypcax.

Coaepsxkanue nmporpaMmbl

Ne Tema Kon-Bo yacos
1 PanuoHajbHbIC HEPABEHCTBA M UX CHCTEMBbI 13
2 Cucrembl ypaBHeHHH 15
3 Yucnosbie pyHKIMU 24
4 ApudmMernyeckasi ¥ reoMmeTpu4YecKasi Iporpeccuu 17
) DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPHUHU 11

BEPOSITHOCTH
6 BexTopbl M MeTO KOOPAUHAT 20
7 CooTHolIeHHEe MeK1Yy CTOPOHAMU U YIVIAMH TPeyroJibHUKA 11
8 JITHHA OKPYKHOCTH M IUIOIAAb KpPyra 12
9 JIBU:KEeHH e 9

10 HauanbHble cBeleHUsI CTepeOMeTPUH 9
11 HUTorosoe noBropenue 23

Hroro 170







