AHHOTaANUA
K padoueii nporpamme no npeamery «MaremaTuka», 8 kiace

PaGouas mporpamma coctaBjieHa Ha OCHOBE CIIEIYIOIINUX JTOKYMEHTOB:

1. TIporpammsl oOmieoOpa3oBaTeNbHBIX yupexkacHui. Anredpa. 7-9 kmaccel. 'eomerpust 7-9.
Cocrasurens: bypmucrposa T.A. — M.: [Ipocsemenne, 2009 r.

2. @enepanpHoro 3akoHa ot 29.12. 2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny;

3. denepanbHOr0 KOMIIOHEHTa TOCYJAapCTBEHHOIO CTaHgapTa o0miero o0pa3oBaHus,
yTBep)KIeHHBIM mpukazoM MO P® «O06 yrBepkaeHun ¢eaepaabHOro KOMIIOHEHTA
rOCYJapCTBEHHBIX CTaHJIAPTOB HAYaJIBbHOTO OOIIEr0, OCHOBHOTO OOIIEro M CpEIHEro
(momHoro) obmero oopazoBanus ot 05. 03. 2004r. No 1089»;

4. denepanbHOr0 TMepedHss y4eOHUKOB, pekoMeHIoBaHHBIX MO P® k wucnonb3oBaHuio B

o0pa3oBaTenbHOM Ipoliecce B 00pa3oBaTeNbHbIX yupexkaeHusx Ha 2016-17 yueOHsblii rox;

[Tporpamma cooTBeTCTBYET yueOHUKY «Anredpa. 8 kimacce» / KO.H. Makaperues, H.I'. Muntok u
ap.; nox pea. C.A. Temsxockoro. M.: [IpocBemenue, 2009 u yueOnuky «I'eomerpusi» 7—9 K.
/ JI.C. Atanacsin, B.®. byty3os, C.B. Kagomies u np. — M.: [Ipocemienue, 2007.

Conepsxkanue npeamera

APUOPMETHUKA

HarypanbHble yncia. JlecstuyHasi cucteMa cuucieHus. Pumckas Hymepaius. Apudmerndeckue
JIEHCTBYSI HAJl HATypaIbHBIME YrciiaMu. CTeleHb C HaTypallbHbIM ITOKa3aTeNIeM.

Jemumocth HaTypanbHbIX yucen. [IpusHaku penmumoctu Ha 2, 3, 5, 9, 10. IIpocThie U cocTaBHEBIE
yucna. Pa3noxkeHue HaTypaJbHOTO YHCIA HA MPOCThIE MHOXuTenW. Hanbonpmuit oOmui genurens u
HauMeHbIee odImee KpaTHoe. JleneHme ¢ 0CTaTKOM.

Jpodu. OOsikHOBeHHass ApoOb. OcHOBHOe cBOHCTBO  aApobu. CpaBHeHHE  ApoOOEil.
ApudmeTrueckue JAEUCTBUSA ¢ OOBIKHOBEHHBIMH JIpo0siMu. HaxoxIeHne 4acTd OT LENIOro U IEJIOT0 10
€ro 4acTu.

Hecatnunas npo6s. CpaBHEHHUE IECATUYHBIX Opobei. ApudMeTudeckne IeCTBUS C IeCATHIHBIMHU
npo0simu. [IpeacraBineHue NeCATUYHON ApoOU B BUEC OOBIKHOBEHHOW JPOOM U OOBIKHOBEHHOH B BHJIE
JIECSITUIHOM.

Pannonanbubplie umciaa. llenple umcna: TMONOXKUTENBHBIE, OTPHULATENFHBIE W HyJNb. MOmyIb
(abcostoTHast BenuunHa) uucia. CpaBHEHHE paAIllMOHAIBHBIX YHUCENl. Apudmerudeckue IEHCTBUS C
paruoHaIBHBIMU urciiaMy. CTEMeHb ¢ IENbIM MTOKa3aTeleM.

UncnoBble  BBIPKEHHs, TOPSAAOK JCWCTBUH B HUX, UCIONB30BaHHE CKOOOK. 3aKOHBI
apuMeTUIeCKUX JCUCTBUI: IIEPEMECTUTENBHEIN, COUETATEeIbHBIN, pacCTIpeACTUTEIbHBIN.

HeiictBuTeabHbie yucaa. Keajgparuelii kopeHb u3 yucia. Kopenb TpeThed crenenu. [lonsamue o
KOpHe n-ou cmenenu u3 uucna. HaxoxjaeHue NPUOTMKEHHOTO 3HAYEHUS KOPHS C  IOMOIIBIO
KaJIbKYJIATOPA. 3aITUCh KOPHEH ¢ TIOMOIIBIO CTETICHH C IPOOHBIM TIOKa3aTeleM.

[Tonsite 00 MppanMOHATLHOM 4YHcie. MppanuoHaabHOCTh YMcia. JlecaTHuHbIe MPHOIMKESHUS
HPpaMOHATHHBIX YHCETT.

JelicTBuTenbHBIE YMCIa Kak OECKOHEYHBIE JecaTHYHbIe ApoOu. CpaBHEHHE NEHCTBUTEIBHBIX
YHUCell, apumemuseckue Oetcmeusi Had HUMU.



OTarsl pa3BUTHS MIPEICTABICHUS O YHCIIE.

TexcToBble 3a7a4u. Pemenne TeKCTOBBIX 33/1a4 apU(PMETHUECKHUM CIIOCOOOM.

HU3mepeHusi, NpUOINKEeHHA, ONIEHKH. EUHNUIBI U3MEPEeHUS UIMHEI, TUIOIAAH, 00beMa, Macchl,
BPEMEHH, CKOPOCTH. PazMepbl 00BEKTOB OKPYKAOIIEr0 MHpa (OT 3JIEMEHTaPHBIX YacTHIl 10 BeenenHoit),
JUTHTEIHHOCTH MPOIIECCOB B OKPY KAOIIIEM MHPE.

[IpencraBienne 3aBUCHMOCTH MEXy BETHIYNHAMHE B BUJE (POPMYII.

[TponenTrl. HaxoxaeHre NpoIeHTa OT BETMYUHBI, BEIMYHUHEI 110 €€ MTPOICHTY.

OTHolenne, BbIpaXeHHe OTHOIICHUS B mponeHTax. [Iponoprms. IIpomopunonansHast u 00paTHO
MPOTIOPITHOHATBHAS 3aBHCUMOCTH.

Oxpyrienue uncen. [Ipukuaka u OICHKA pE3yJIbTATOB BBIYKCICHHN. BBIIEICHUE MHOXKUTENS —
CTEIEHU ACCITH B 3aIIUCH YHCTIA.

AJITEBPA

AJjredpanyeckue BbIpa:keHHsl. DBykBeHHble BbIpaXeHHS (BBIPAXEHUS C IIEPEMECHHBIMH).
UucnoBoe 3HaYeHHE OYKBEHHOTO BBIpaKeHMA. JlomycTUMBble 3HAUYEHUs IEPEMEHHBIX, BXOISIINX B
anreOpanveckue BbIpakeHUs. [loncTaHOBKa BBIPaKEHUI BMECTO NMEpEMEHHBIX. PaBeHCTBO OyKBEHHBIX
BbIpakeHH. TOXAECTBO, 10KA3aTeNbCTBO TOXAECTB. [IpeoOpazoBanHus BEIpaKeHUI.

CBoiicTBa cTeneHe ¢ LenblM nokaszareneM. MHorowieHsl. CloXeHUe, BBIYUTAHUE, YMHOXKCHHE
MHOTOWICHOB. DOpPMYJIBI COKPAIIEHHOTO YMHOKEHHS: KBAIpaT CYMMBI U KBaJpaT Pa3sHOCTHU, KVO CyMMbl
u ky6 paznocmu. @opMyia pa3HOCTH KBaApaTOB, popmyna cymmul Ky006 u pasnocmu Kyoos. Paznoxenue
MHOTOYJIeHa Ha MHOXHTenu. KBaipaTHbIM TpexwiieH. Bwidenenue nonnozo keaopama 8 KeaopamHom
mpexunene. Teopema Buerta. Pa3snoxeHue KBaJpaTHOTO TpEXWICHA Ha JMHEHHbIE MHOKUTEIH.
MHorouneHs! ¢ ojiHOM nepeMeHHoN. CreneHb MHOrowieHa. KopeHp MHOTo4JIeHa.

Anrebpandeckas poob. Cokpamienue npooeii. JlericTBus ¢ anredpandeckuMu JpoOsMu.

PanmonansHble BBIpOKEHHS W WX TMpeoOpazoBaHus. CBOMCTBa KBaApaTHBIX KOpPHEH W WX
IMPUMCHCHUC B BBIYUCIICHUAX.

YpaBHeHHsi M HepaBeHCTBA. YpaBHEHUE ¢ OHON nepemeHHOU. KopeHb ypaBHeHus. JIuneliHoe
ypaBHeHue. KBagpatHoe ypaBHeHWe: (¢opMmylna KOpHEHl KBaapaTHOrO ypaBHEHUs. Pemenune
palMOHAIBHBIX ypaBHEHUH. IIpuMepsl pelieHus ypaBHEHUH BBICIIMX CTEIEHEH; METOJbl 3aMEHBI
MIEPEMEHHOMN, Pa3JI0KEHUSI HA MHOYKUTEIH.

VYpaBHeHHe C ABYMS NEpEMEHHBIMH; pEILleHHE ypaBHEHHMS C ABYMsA NepeMeHHbIMH. Cucrema
ypaBHEHUH; pemieHue cucteMbl. CucTema ByX JMHEHHBIX YpaBHEHUH ¢ IByMS NIE€pEMEHHBIMU; pElIeHNe
MOJCTAaHOBKOH M aJIreOpanyecKuM CIOKEHHEM. YPaBHEHHE C HECKOJbKUMH IepeMeHHbIMU. [Ipumepsr
pEIIEHUS HEMMHENHBIX CUCTEM. [Ipumepul peuienus ypagHeHul 6 Yeavlx YUciax.

HepaBeHcTBO ¢ onHOM mepeMeHHOH. Pemenue HepaBeHcTBA. JIMHEHHBIE HEPABEHCTBA C OJHOU
NepeMEeHHOM W uX cucteMbl. KBaapaTHble HepaBeHCTBa. [lpumepsl peutenusi OpoOHO-TUHElHbIX
HEpPAaeeHCms.

YucnoBble HEpaBeHCTBA M HX CBOWCTBA. JlokazamenbCmeo HUCNOBbIX U  ANeeOpauiecKux
HepaeeHcms.

Ilepexon oT crioBecHON (POPMYITUPOBKH COOTHOILEHUH MEKAY BETMUYMHAMU K ajIreOpanyecKon.

Pemenne TeKCTOBBIX 337124 aJIreOpandecKuM CIiocoOoM.

YucjaoBble mnocjenoparejbHocTH. lloHsTHe mnocnenoBaTensHOCTH. Apudmerndeckas H
reoMeTpuyeckas mporpeccur. Dopmyiibl  00IIEro wieHa apu(PMETHYECKOW M TeOMETPUYECKOMH
MPOTPECCHIA, CYMMBI IEPBBIX HECKOIBKHUX YWIEHOB apU(PMETHIECKON U TEOMETPHUUECKON TPOTPECCHH.

Cro’kHbIE TPOLIEHTHI.

YucaoBsle pynkumuu. [lonsatue ¢ynkuun. OOnacts onpenenenus QyHKuuu. CrocoObl 3agaHus
¢ynaxmn. ['paduk dyHKIMM, Bo3pacTanre 1 yObiBaHUE (DYHKINH, HAUOOJbIIIee M HANMEHBIIIee 3HAUSHS
byHKIUY, HyH QYHKIUH, TIPOMEXKYTKH 3HAKOMOCTOSHCTBA. UTeHNe TpadKOB (QYHKITHIA.

OyHKINH, OMUCHIBAIOIIUE MPSIMYIO U OOPaTHYIO MPOMOPIIHMOHATIBHYIO 3aBHCUMOCTH, MX TPa(HKH.
Jluneiinas ¢ynkuums, ee rpaduk, reoMeTpudeckuii cMbicn ko3hgunuentos. ['unepbona. KBagparnunas
¢bynkuus, ee rpaduk, napadona. KoopauHaTel BepIIMHBI Mapa0oibl, OCh CHMMETpHH. CmenenHvle
@PyHKyuu ¢ HamypanbubiM nokazamenem, ux epaguxu. I'paduku GYHKIUI: KOPEHb KBaJpaTHBIH, KOPEHb
KyOnueckui, Montyib. Mcrionp3oBanue rpadkoB pyHKIMNA AT peICHHUs] yPaBHEHUH U CHCTEM.

[Ipumepsl TpaduyuecKux 3aBUCUMOCTEH, OTpaKAIOIIUX pealbHBIE TMPOLECCH: KojeOaHHe,
IIOKA3aTeNbHBIN poCT. Yucaosvle QyHKyuy, onucvleaiowue 3mu npoyeccyl.

THapannenvuviii nepernoc epaguxos 60016 oceli KOOPOUHAM U CUMMEMPUsT OMHOCUMENTbHO Ocell.



Koopaunatel. M300pakenne dmcen OYKaMH KOOPAMHATHON NPSIMON. I €OMETpHUECKHH CMBICIT
Monmyns yucia. UucIoBbIE MPOMEXKYTKH: WHTEpPBaJ, OTPE3OK, Jyd. DPopmyra paccmosHus mexcoy
MOUKAMU KOOPOUHAMHOU NPSAMOU.

JexapToBel KOOpAMHATHI Ha IJIOCKOCTH; KOOpAUHATHI TOYkU. KoOpAMHATHI cepeAuHBl OTpE3Ka.
Dopmyrna pacCTOSHUS MEXKIY OByMsI TOYKaMH IJIOCKOCTH. Y PaBHEHHE NPSAMOH, YTI0BOH KO3 PHUIHEeHT
MIPSIMOH, yCTIOBHE MAapaJUIENIbHOCTH MPSMBIX. Y paBHEHHE OKPYKHOCTH C IIEHTPOM B Hadalle KOOPAMHAT U
6 10001 3a0aHHOU MoyKe.

I'padnueckass mHTEpIpeTaiisl ypaBHEHUH C ABYMS MEPEMEHHBIMH M MX CHCTEM, HEPaBEHCTB C
JIByMsI IEPEMEHHBIMH U UX CHCTEM.

I'EOMETPUSA

HavyanbHble NOHATHS U TeOpeMbl TeOMEeTPHH

Bo3HHKHOBEHNE T€OMETPUH U3 TPAKTUKH.

I'eomerpuueckue purypsr u Tena. PaBeHCTBO B TeOMETPHHU.

Touka, npsiMas ¥ MIOCKOCTb.

IloHsiTHE O TEOMETPUIECKOM MECTE TOUEK.

Paccrosnue. OTpe3ok, 1yd. JIomaHas.

Vron. [Ipsmoit yron. Octpble U Tymble yIibl. BepTukanbHble 1 cMeXHbIE YTibl. bruccekTpuca yria
U €€ CBONCTBA.

ITapamiensHble W Tepecekaromuecs MpsMble. llepneHAUKYISIpHOCTE MHPsMBIX. TeopeMBl O
MapauIeIbHOCTH U MEPNEHANKYIIAPHOCTH NPAMBIX. CBONCTBO CEpEAMHHOTO MEPIEHANKYISIPA K OTPE3KY.
IlepnenauKyIsp ¥ HaKJIOHHAS K IPSMOM.

MHOroyroiasHUKH.

OKpy>KHOCTb U KpYT.

Harnsimaple mpencTaBieHHs O MPOCTPAHCTBEHHBIX Tejax: KyOe, MapauieNenuiiene, Mpu3Me,
nupamu/ie, mape, chepe, konyce, nuwuaape. [Ipumepsr ceuenmii. [Ipumeps! pa3BepTok.

TpeyroabHuk. IIpsMoyrospHbIe, OCTPOYTOJBHBIE M TYNOYTOJbHBIE TPEYroJIbHUKU. BpicoTa,
MenuaHa, OWCCEeKTpHCca, CpeAHss JIMHHUS TpEeyroibHUKa. PaBHOOEIpEeHHBIE M PAaBHOCTOPOHHHE
TPEYroJbHHUKH; CBOWCTBA U MPU3HAKH PABHOOEAPEHHOTO TPEYTOIbHUKA.

IIpusHaku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHuka. CymMMa yIioB TpeyrojibHHKA.
BuemHue yriasl TpeyroabHUKa. 3aBUCUMOCTh MEKYBEITMUYNHAM CTOPOH U YTJIOB TPEYTOJIbHUKA.

Teopema @aneca. Ilomobume TpeyronbHUKOB; Ko3(pdummeHT mnomodus. [IpusHaku momodus
TPEYTOJIbHHUKOB.

Teopema Ilugaropa. [IpusHaku paBeHCTBa MPSMOYTOJBHBIX TPEYTroJNbHUKOB. CHHYC, KOCHHYC,
TaHT€HC, KOTAHT'€HC OCTPOro yria MpsIMOYroJbHOTO TpeyrojbHUKa U yriioB oT 0° no 180°; npuBenenue k
OCTpOMY yTiy. Pemenue mpsiMOyrojbHBIX TPEYroJdbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
®opMynbl, CBA3BIBAIOLINE CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC OJHOTO0 M TOTo ke yria. Teopema
KOCHHYCOB M TEOpEMa CHHYCOB; IPUMEPHI UX MPUMEHEHHS I BBIUMCIICHUS JJIEMEHTOB TPEYTOJIbHUKA.

3aMmeuaTeNnbHble TOYKH TPEYTOJIbHHMKA: TOYKM MEPECEUYECHHs CEPEIUHHBIX MEPIEHANKYISIPOB,
6uccektpuc, menuan. Okpyocnocms Dilnepa.

Yer1oipexyroabHuk. Ilapamnenorpamm, ero cBoiictBa W mpusHaku. lIpsMoyroinbHHMK, KBaapart,
POMO, UX CBOMCTBA M IIPU3HAKU. Tpamnenus, CpeaHss JMHNS TpaelnuH; paBHOOCAPEHHAS TpareLusl.

MHOFO)’FO.HLHI/IKI/I. BBIHyKJ'ILIe MHOT'OYTOJIbHHUKH. CyMMa YTJIOB BBIITYKJIOI'O MHOTI'OYTOJIBHUKA.
BrmcanHbie 1 OIMMCaHHEBIC MHOTI'OYT'OJIbHUKH. HpaBI/IHLHbIe MHOTI'OYT'OJIbHUKH.

Oxkpy:xHocTh M Kpyr. Llentp, pagnyc, nuamertp. Jlyra, xopaa. Cexkrop, cermeHT. LleHTpaabHbIN,
BITMCAHHBIN YTOJ; BEJIMYMHA BIIMCAHHOTO yriia. B3amMHOe pacmonoeHune MmpsiMON M OKPY>KHOCTH, 08YX
oxpyoicnocmen. KacarenpHas U cekyllas K OKPYXHOCTU; PaBEHCTBO KacaTelbHBIX, IIPOBEICHHBIX U3
OJTHOHU TOUKH. MempuuecKue cCOOMHOWEHUsL 8 OKPYICHOCTU. CBOUCMBA CEKYUUX, KACATNENbHBIX, XOPO.

OKpy>KHOCTh, BIIMCaHHAas B TPEYTOJBHUK, W OKPYXHOCTh, OMHCAHHAs OKOJO TPEYTrOJbHHKA.
Bnucannvie u onucannvie uemvipexy2onvhuky. BIUCaHHBIE W ONUCAHHBIE OKPYKHOCTH IPAaBUIBHOTO
MHOTOYTOJIbHHKA.

WN3mepenue reomerpuveckux BeauuyuH. JlimHa oTpe3ka. JlnuHA JOMaHOHM, MEPUMETP
MHOT'OYT'OJIbHUKA.
Paccrosnue ot Touku n0 mnpsMoi. PaccrosHue Mexnay napauienbHbIMU HpsMbIMH. [[nunHa



OKPY>KHOCTH, YHUCIO T; AJMuHa ayrd. Bemuwuuna yrma. ['pamycHass Mepa yria, COOTBETCTBUE MEXAY
BEJIMYMHOMW yTJIa U JUTUHON YT OKPY>KHOCTH.

[MonsTHE 0 MIOMIAAM TUTOCKHUX (PUTYp. PABHOCOCTAaBIICHHBIC M PABHOBEIUKUE (DUTYPHL.

[Inomanp npsmoyronpHuKa. [Lnomans mapamienorpaMma, TpeyrolbHAKA W Tparnenuy (OCHOBHBIE
(dhopmyiie). @OpMyITBI, BEIpaKAIOIIUE TUIONIAL TPEYTOJLHUKA: Yepe3 JIBE CTOPOHBI U YTOJI MKy HUMH,
yepes nepumemp u paouyc NUCaHHoU okpyscHocmu, opmyna I epona. [lnowads vemvipexy2onbHuxa.

[Inomaap Kpyra # MIOMIaIs CEKTOPA.

CBs13b MKy TUIOIIAJIIMU MTOA00HBIX QUTYD.

O0beM Tena. Dopmynsl 0ObeMa HPSIMOYTOJBHOTO Mapajulielienunena, Kyoa, mapa, NUWINHIPA |
KOHYyca.

BexTopsl

Bexrop. dmuna (Momyns) Bektopa. KoopmuuaTel BekTopa. PaBeHCTBO BekTopoB. Omepanuu Haj
BEKTOpPAMHU: YMHOXKEHHE Ha YHCJIO, CIOXKCHHE, Pa3lOkKEHHE, CKAIIPHOE MPOU3BEICHUE. YTONI MEKIy
BEKTOPAMH.

I'eomeTpuyeckue npeodpazoBanus

Ipumepwr dsusicenuti gueyp. Cummempus gueyp. Ocesas cummempus U NapaiiesbHbili HepeHoC.
Ilosopom u yenmpanvnas cummempusi. Ilonsmue o comomemuu. Ilooodue ghueyp.

IHocTpoeHnus ¢ NOMOIIBI0 HMPKYJISA W JTHHEHKH

OcHogHule 3a0auu Ha nocmpoenue: OelleHue ompesKa NONoiam, NOCMpoeHue mpeyeoibHUKa no
mpem CIMOpPOHAM, ROCMPOEHUe NEPREHOUKYNIAPA K NPAMOL, ROCMPOoeHUe OUCCEeKMPUCyl, delleHue OmpesKa
Ha N paGHbIX Yacmell.

IIpasunvHvle MHO202PAHHUKU.

SJIEMEHTBI JIOTUKHU, KOMBUHATOPHUKU,
CTATUCTUKHU U TEOPUU BEPOSITHOCTEN

JokazarenbcTBo. OrmpeneneHus, HOKa3aTeNbCTBAa, aKCHOMBI U TEOPEMBI;  CIIEICTBHSL
Heobxooumeie u odocmamounsie ycnosus.Koutprnpumep. JlokazarenscTBO OT HpoTHBHOTO. [Ipsimas u
o0OpaTHast TEOPEMBI.

Honamue 06 axcuomamuke U aKCUOMAMUYECKOM NOCMpoeHuu 2eomempuu. [lamuli nocmynam
D6KAU0a u e20 ucmopus.

MHo:kecTBa M KOMOMHATOpHKA.MHOJCECME0.  DieMeHm  MHOXMCEeCm8d, NOOMHONCECHEBO.
Obvedunenue u nepeceuerue mHodcecms. /fuazpammel diinepa.

[Tpumeps! pemieHrst KOMOMHATOPHBIX 33/1a4: TIepeObop BapHAHTOB, MPABUIIO YMHOKEHHUS.

Craructuueckue aaHuble. [IpencraBieHue NaHHBIX B BUAE TaONWI, aUarpamm, rpadUKoB.
Cpennue pe3ynbTaToB u3mMepeHuil. [loHsaTHe 0 cTaTHCTHYECKOM BBIBOJIE HA OCHOBE BHIOOPKH.

[lonsiTre ¥ IPUMEPHI CITYYaHBIX COOBITHH.

BepositHocTh. YacToTa COOBITHS, BEpOSTHOCTh. PaBHOBO3MOXHBIE COOBITHS M TOJCYET HX
BepoATHOCTH. [IpeacTaBieHne 0 reOMETPUYECKOH BEPOATHOCTH.



