AHHOTaNUA

K paboyeii mporpamme no npeamery «MaremaTuka, Ikjaacc

PaGouas mporpamma coctaBjieHa Ha OCHOBE CIIEIYIOIIUX JOKYMEHTOB:

1. TIporpammsbl o0me00pa3oBaTeNbHBIX YUpexaeHud. Anreopa. 7-9 kmaccel. ['eomerpus 7-9.
Cocrasutens: bypmuctposa T.A. — M.: IIpocsemenue, 2016 .

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

3. denepanbHOTO KOMIIOHEHTa TOCYJApPCTBEHHOTO CTaHgapra oO0mero oOpa3oBaHUs,
yTBep)KIeHHBIM mpukazoM MO PO «O06 yrBepxaeHuu ¢eaepaabHOro KOMIIOHEHTA
rOCY/IapCTBEHHBIX CTAHJIAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPEAHEro
(momHoro) obmiero oopazoBanus ot 05. 03. 2004r. No 1089»;

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

00pa30BaTeLHOM IpoIiecce B 00pa3oBaTeNbHbIX yupexkacHusX Ha 2016-17 yaeOHsbIi rox;

[TporpamMma cooTBeTCTBYeT yueOHUKY «Anredpa. 9 kiaccey» / FO.H. Makaperues, H.I'. Munatok u
ap.; nox pea. C.A. Temsxosckoro. M.: [IpocBemenue, 2016 u yueOuuky «I'eomerpusi» 7—9 K.
/ JI.C. Atanacsn, B.®. Byry3os, C.B. Kagomues u a1p. — M.: IIpocBenienne, 2016.

Conepsxkanue npeamera

APUOMETHUKA

HarypanbHble yncia. JlecstuyHas cucteMa cuucieHus. Pumckas Hymepaius. Apudmerndeckue
JICHCTBYS HaJ HaTypalbHBIMU YiciaMu. CTENeHb C HaTypaJIbHBIM [T0Ka3aTENIEM.

Henumocth HatypanbHbIX yncen. [IpuszHaku penumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u cocTaBHbBIE
yucna. Pa3noxxeHue HaTypalbHOTO YHCIA HA MPOCThIE MHOXUTeIW. Hanbonpmuit oOmui Aenurens u
HauMeHblee ob1ee KpaTHoe. JleeHne ¢ OCTaTKOM.

Jpodu. OOsikHOBeHHass ApoOb. OcHOBHOe cBOHCTBO  aApobu. CpaBHeHHE  ApoOOEil.
Apudmerrnueckre AecTBUS ¢ OOBIKHOBEHHBIMU ApoOsSMH. HaxoxaeHue 4acTu OT 1eNoro U 1eJO0ro 10
€ro 4acTu.

Hecaruunas 1pods. CpaBHEHHE AECATHUHBIX Apo0eil. ApupmeTnyeckne 1eHCTBUS C NECITUIHBIMU
npobsimu. IIpencraBnenue aecATHUHONW OpoOu B BHIE OOBIKHOBEHHOW NpOOM M OOBIKHOBEHHOW B BHJE
JIECATUYHOM.

PannonanbHubie uymcaa. llensle uucia: MOJNOXKWTENBHBIE, OTPHULATENBHBIE M HyJb. Monayinb
(aOconroTHas BenumunHa) yuciaa. CpaBHEHHE palMOHANBHBIX 4HCeNl. ApUMETHUECKHe IeHCTBUS C
parroHanbHbIMH YrciaMu. CTeNeHb C ETbIM ITOKa3aTeIeM.

UuciioBble BBIpAXKCHHS, TMOPSAOK NEWCTBHA B HHX, WCIOIB30BaHUE CKOOOK. 3aKOHBI
apu(METHYECKUX JeHCTBUI: IepeMECTUTEIbHBIH, COUETATEIbHBIN, pacpeleInTeIbHbIH.

JelicrBuTebHBIE Yncaa. KBagpaTHelii kopeHb 3 uncna. Kopens Tperselt crenenu. [lonamue o
kopne n-oti cmenenu u3 uucia'. HaxoxgeHHe NPHOMIDKCHHOrO 3HAYECHHS KOPHS C TOMOIIBIO
KaJbKyJaTopa. 3amch KOPHEH ¢ TOMOLIBIO CTETIEHH ¢ IPOOHBIM MOKa3aTesIeM.

KypcuBoM B TeKCTe BbII€IEH MaTepHall, KOTOPBIH MOUISKHUT U3yUESHHIO, HO He BKIItouaeTcs B TpeOoBaHUS K YPOBHIO
MOJATOTOBKH BBIITYCKHHKOB.



IMousiTue 00 WppaIMOHAILHOM 4YHcie. MppalnuoHaIbHOCTh YHcia. JlecATUYHBbIC MPUOIIKCHUS
UPPAIMOHATBHBIX YHCET.

JlelicTBUTEIbHBIC YHCNIa KaK OCCKOHEUHBIC MeCATHUHBbIC aApoOH. CpaBHEHHE MEHCTBUTEIBHBIX
qUCeN, apudmemuieckue 0elucmeusi Ha0 HUMU.

Dtansl pa3BUTHS MIPEACTABICHHUS O YHCIIE.

TekcroBble 3a1a4n. PemeHne TeKCTOBBIX 3a1a4 apUPMETHISCKUM CIIOCOOOM.

H3mepenusi, NpuOIMKeHUs], OMEHKU. ETUHNUIBI U3MEPEeHHUs JTHHBI, IJIOIIAAH, 00beMa, MacChl,
BPEMEHH, CKOPOCTH. PazMepbl 00bEKTOB OKPYIKAIOIIEro Mupa (0T SJIEMEHTAPHBIX YaCTHIL 10 BeeneHHoi),
JUTUTEIILHOCTD TPOIIECCOB B OKPYXKAIOIIEM MHUPE.

[MpeacraBieHne 3aBUCUMOCTH MEKIY BETHUNHAMH B BHIE HOPMYII.

IMTpouenTsl. HaxoxxaeHne MPOICHTA OT BETMYHHBI, BETUIUHEI IO €€ MPOLICHTY.

OTHoOIIIEHHE, BRIPQKEHUE OTHOLICHUs B mpolieHTax. [Ipomnopiws. [IponopiuuoHaibHas u 00paTHO
MPOTIOPITHOHANIEHAS 3aBUCUMOCTH.

Oxpyraenne uuncen. [IpukuaKa ¥ OlEHKA PE3yJbTATOB BBIUHCICHHUU. BBIgeacHHE MHOXKUTETS —
CTEICHH JICCATH B 3aITUCH YHUCIIA.

AJITEBPA

AJjredpanyeckue BbIpa:keHusl. DbBykBeHHble BbIpaXeHHS (BBIPDAXECHUS C IIEPEMECHHBIMH).
YucnoBoe 3HaueHUE 6yKB€HHOI‘O BBIPAKCHHS. I[OHyCTI/IMLIC 3HAUYCHUA IMCPEMCHHLIX, BXOIAANIUX B
anreOpanveckue BbIpakeHUs. [locTaHOBKA BBIPaKEHUI BMECTO MEPEMEHHBIX. PaBeHCTBO OyKBEHHBIX
BbIpakeHHH. T0XIEeCTBO, JOKA3aTEIhCTBO TOXKACCTB. [IpeoOpa3oBaHys BEIpakKeHUH.

CBoiicTBa cTeneHe ¢ LenblM nokasareneM. MHorowieHsl. CloXeHUe, BBIYUTAHUE, YMHOXKCHHE
MHOTO4JICHOB. DOpMYJIBI COKPAIIEHHOTO YMHOKEHHS: KBAIpaT CYMMBI U KBaJpaT Pa3sHOCTHU, KO CyMMbl
u kyo paznocmu. Gopmyiia pa3HOCTH KBaIpaToB, popMyna cyMmsl Ky0o8 u pasnocmu Ky606. Pa3noxenne
MHOTOYJIeHa Ha MHOXHTenu. KBaipaTHbIM TpexuiieH. Bwidenenue nonnozo Keaopama 8 KeaopamHom
mpexunene. Teopema Buera. Pa3noxxeHue KBaJpaTHOrO TpEXUJE€HA HA JIMHEHHBIE MHOXKHUTEIH.
MHorouneHs! ¢ ojiHoM nepeMeHHoi. CreneHb MHOrowieHa. KopeHp MHOTO4IeHa.

Anrebpandeckas poob. Cokpamienue npooeii. JlericTBus ¢ anredpandeckuMu JpoOsMu.

PanmonaneHble BBIpOKEHUS W WX TMpeoOpazoBaHus. CBOMCTBa KBagpaTHBIX KOpPHEH W WX
IMPUMCHCHUC B BBIYUCIICHUAX.

YpaBHeHNs M HepaBeHCTBA. YpaBHEHHE ¢ OJHOU mepemeHHOHl. Kopens ypaBHeHus. JluneitHoe
ypaBHeHue. KBagpatHoe ypaBHeHWe: (¢opMmylna KOpHEHl KBaApaTHOrO ypaBHEHUs. Pemenune
paliOHAIBHBIX ypaBHEHHMH. IIpuMepbl pelleHns ypaBHEHMH BBICIIMX CTENEHEH; METOABI 3aMEHbI
MIEPEMEHHOM, Pa3JI0’KEHUSI HA MHOKUTEIH.

VYpaBHeHHE C ABYMS NEPEMEHHBIMH; pEIIEHHE YypaBHEHHA C ABYMsA MepeMeHHbIMH. Cucrema
yYpaBHEHUH; pemeHue cucteMbl. CUCTeMa IByX JIMHEHHBIX YPaBHEHHH € IByMs IEPEMEHHBIMU; PELICHHE
MOJCTAaHOBKOH M aJIreOpanyuecKuM CIOKEHHEM. YPaBHEHHE C HECKOJbKUMH IepeMeHHbIMU. [Ipumepsr
pelLleHNs] HETMHENHBIX CUCTEM. [Ipumepbl peuienus ypagHeHuti 6 Yeavlx YUCaax.

HepaBseHcTBO ¢ onHOM nepeMeHHOH. Pemenue HepaBeHcTBA. JIMHEHHBIE HEPABEHCTBA C OJHOU
NepeMEeHHOW W uX cucteMbl. KBaapaTHble HepaBeHCTBa. [lpumepst peutenusi OpoOHO-TUHEHbIX
HepaeeHcms.

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

Ilepexon oT crioBecHON (GOPMYITUPOBKH COOTHOILEHUH MEKAY BETMUYMHAMU K aJreOpanyecKon.

Pemenne TeKCTOBBIX 337124 aJIreOpandecKuM CIiocoOoM.

YucaoBble TmocjaenoBarelbHocTH. [loHSATHE TmOCienOBaTeNbHOCTH. ApudmeTndyeckas u
reoMeTpudeckas mporpeccur. Dopmyibl  00IIEro wieHa apu(PMETHYSCKOW M TeOMETPUYECKOMH
MPOTPECCHii, CYMMBI IIEPBBIX HECKOIBKHUX YWIEHOB apu(pMETUIECKON U T€OMETPUUECKON TIPOTPECCHH.

CrnokHbIe TPOLIEHTHI.

YucaoBsle pynkuun. [lonarue ¢pynkuun. OOnacts onpenenenus GyHKuun. CrnocoObl 3agaHus
¢ynkuun. ['paduk GyHKIMH, Bo3pactanue u yobiBaHNe QYHKIIMK, HANOOJIbIIEE U HANMEHbIIIee 3HAYCHUSI
byHKIUY, HyH QYHKIUH, TIPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHNe TpadKOB (QYHKITHIA.

OyHKIMH, OMUCHIBAIOIIUE MPSIMYIO U OOpaTHYIO MPONOPIHOHATIBHYIO 3aBUCHUMOCTH, UX TpaduKH.
Jluneiinas ¢ynkuus, ee rpaduk, reoMerpudeckuii cMbicn ko3ddunuentos. ['nnepbona. Keaaparnunas
bynxuus, ee rpaduk, mapabosa. KoopauHaTsl BepmmHBI mapaboibl, och cummerpun. Cmenenmnvie
@ynKkyuu c HamypanbhbiM noxkasamenem, ux epaguxu. I'padukn QyHKIHNA: KOPEHb KBapaTHBIN, KOPEHb



KyOmdeckuii, Momyib. Mcmonp3oBanue rpadukoB (DYHKIHHA IS pEIICHUST YPABHEHUH U CUCTEM.
IIpumepsr TpadudecKnX 3aBUCUMOCTEH, OTpPaKAOIIUX peallbHbIe MPOIECcCH: KoJebaHue,
MOKAa3aTeNbHBINA POCT. Hucnosvie QyHKyuy, onucvlisaiowjue 3mu npoyeccyl.
Tapannenvuviil nepenoc epapurxos 800as oceli KOOPOUHAM U CUMMEMPUSL OTMHOCUMENbHO OCEl.

Koopaunatsl. M300pakeHue 4mcen OYKaMH KOOPAMHATHOM MpsMOW. ['eoMeTpuuecKuii CMBICT
MonyJsl uucha. UWcCnoBble NPOMEXKYTKH: HWHTEPBAN, OTPE30K, NTyd. Dopmyna paccmosHus mencoy
MOUKAMU KOOPOUHAMHOU NPSIMOIL.

JlexapToBbl KOOpAMHATHI Ha TMJIOCKOCTH; KOOPAMHATHI TOUKH. KoopaumHaThl cepeauHbl OTpe3Ka.
dopmMyna paccTOSIHUS MEXKAY IBYMs TOYKaMH TUIOCKOCTH. YpaBHEHHUE MPIMOH, yriIoBOH KO3((PUIIHEHT
MIPSIMOM, YCIIOBHE MAPAJICIIBHOCTH MPSMBIX. Y pPaBHEHUE OKPYKHOCTH C IIEHTPOM B Hayasle KOOpAUHAT U
6 10001 3a0aHHOU MouyKe.

I'paduueckas uHTEpHpeTalusl YpaBHEHUH C IByMs MEPEMEHHBIMH U UX CHUCTEM, HEPaBEHCTB C
JByMsI IEPEMEHHBIMH U UX CUCTEM.

I'EOMETPUSA

HavajbHble NOHATHS U TEOPEMbI T€OMETPHH

Bo3HuKHOBEHNE reOMETPUN U3 TPAKTUKH.

I'eomeTpuueckue ¢hurypsl u Tena. PaBeHCTBO B TeomMeTpu.

Touka, npsiMas U IMIOCKOCTb.

IlonsTHE O TEOMETPUYECKOM MECTE TOUEK.

Paccrognue. Otpe3ok, ayd. Jlomanas.

Vromn. [Ipsmoit yron. Octpeie U Tymble yribl. BepTukanbHble U CMEXHBIE yribl. buccekTpuca yria
U €€ CBOMCTBA.

[lapannensHble W Tepecekaromyecs MpsMble. llepneHAUKYISIpHOCTh MpsMBIX. Teopemsl o
MapauIeIbHOCTH U MEPNEHANKYIAPHOCTH NPAMBIX. CBONCTBO CEpPEAMHHOTO MEPIEHANKYISIPA K OTPE3KY.
[lepnenauKyap U HAKJIOHHAS K NPSIMOM.

MHOTOYyrOJILHUKHY.

OKpy>KHOCTb U KPYT.

Harnsinaele mpenctaBieHrss O NPOCTPAHCTBEHHBIX Teax: KyOe, MapajuieNnenunene, NpusMme,
nupamu/ie, mape, chepe, konyce, nuwuaape. [Ipumepsr ceuenwmii. [Ipumeps! pa3BepTok.

TpeyronbHuk. IIpsMoyronbHbIe, OCTPOYrojibHbIE M TYNOYIOJIbHBIE TPEYrOJBHUKH. BricoTa,
MenuaHa, OWCCeKTpHCca, CpeAHss IJIMHHUS TpeyroibHUKa. PaBHOOeIpeHHbIE W PaBHOCTOPOHHHUE
TPEYTrOoJIbHUKH; CBOMCTBA U IPU3HAKH PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

ITpusHaku paBeHCTBA TpeyroyibHUKOB. HepaBeHCTBO TpeyronbHuka. CymMMa yIilOB TPEYrojJbHHKA.
BHermHue yrisl TpeyrojipHUKA. 3aBUCUMOCTh MEKIYBEIMUYNHAM CTOPOH U YTJIOB TPEYTOJbHUKA.

Teopema @aneca. [lomoOue TpeyronbHHKOB; KodpduuueHT nomodus. [IpuzHakm momoOus
TPEYrOJbHUKOB.

Teopema Ilugaropa. IIpu3Haku paBeHCTBa NPSIMOYTOJBHBIX TPEYroibHUKOB. CHHYC, KOCHHYC,
TaHTE€HC, KOTAHT€HC OCTPOTro yIila MPSMOYTOJIFHOTO TpeyroibHuKa 1 yrioB oT 0° go 180°; mpuBeneHue K
octpomy yriy. Perienue npsmMoyroibHbIX TPEYrolbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
@DopMyIibl, CBS3BIBAIOLIME CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC OJHOr0 M TOro xe yria. Teopema
KOCHHYCOB M TEOpEMa CHHYCOB; TIPUMEPHI MX MPUMEHEHH I BEIUMCIICHUS DIEMEHTOB TPEYTOJIbHUKA.

3ameuaTenpHble TOYKHM TPEYTOJIbHHMKA: TOYKM TMEPECEUYeHUs CEepeMHHBIX MEepHEeHANKYISIPOB,
Ouccektpuc, menuat. OxpyocHocmy Jilnepa.

YerwipexyrojabHuk. [lapamienorpamm, ero cBoilcTBa W NpusHaku. lIpsMoyroiabHuK, KBajapar,
POMO, MX CBOMCTBa M IIPU3HAKU. Tparnenus, CpenHss JUHNS Tparelu; paBHOOCAPEHHAS Tpareusl.

MHoroyronbHMKHU. Brimykisle MHOTOYrodbHUKH. CymMMa YIJIOB BBIMYKJIOTO MHOTOYTOJBHHKA.
BrucanHble 1 onMcaHHBIE MHOTOYTOJIBHUKU. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Oxkpy:xHocTh M Kpyr. Llentp, paauyc, nuamertp. Jyra, xopaa. Cexrop, cermeHT. LlenTpanbHbIi,
BIIMCAHHBIN YTOJI; BEIMYMHA BIMCAHHOTO yria. B3aumHoe pacroyiokeHue NpsiMOd B OKPY>KHOCTH, 08VX
oxpyoicnocmen. KacarenpHas U cekyllas K OKPYXHOCTU; PaBEHCTBO KacaTelbHBIX, IPOBEICHHBIX U3
OJIHOM TOUKH. MempuuecKue cOOMHOWEHUs 8 OKPYICHOCMU. CBOUCMBA CEKYUUX, KACAMENbHBIX, XOPO.

OKpy>KHOCTb, BIIMCaHHas B TPEYTOJBHUK, U OKPYXHOCTb, ONHCAHHAs OKOJO TPEYrOJbHHKA.
Bnucannvie u onucannvie yemvipexyeonbHuky. BIHCaHHBIE M ONMCAHHBIE OKPY)KHOCTH IPABHIBLHOIO



MHOT'OYTOJIbHUKA.

N3mepenue reomerpuyeckux BeJuumH. [{nuHa oTpeska. JlnuHa JOMaHOHM, TEpUMETP
MHOTOYTOJIbHHKA.

PaccrosHue ot Toukum 10 mnpsMoi. PaccrosHue Mexay nOapauieabHbIMU NpsAMbIMHU. [[nuHa
OKPY’KHOCTH, YHCIIO T, IJWHA Ayrd. Bemmumnaa yria. I'pagycHas mepa yria, COOTBETCTBHE MEXIY
BEITUYMHON yTiIa U ITUHOU TYyTHU OKPYKHOCTH.

[NonsiTre o IO MWIOCKUX GUryp. PaBHOCOCTABIICHHBIE 1 PABHOBEIUKUE (PUTYPHI.

[Inomanp npsmoyronpHuKa. [Lnomans mapamnenorpaMma, TpeyrolbHAKA W Tparnenuu (OCHOBHBIE
¢dopmyier). @OpMyITBI, BEIpaXKafOIINE TUIOMIAh TPEYTOIFHUKA: Yepe3 IBE CTOPOHBI U YTOJI MEXAYy HUMH,
yepe3 nepumemp u paouyc 6RUCannoll oxpysichocmu, popmyaa I'epona. Ilnowadv uemvipexy2onpHuKa.

[Inomaap Kpyra # MIIOMIas CEKTOPA.

CBs13p MEXIy TUIOMIAIIMHU TIOAO0HBIX (QUTYD.

O0beM Tena. Dopmynsl 00beMa HPSIMOYTOJBLHOTO Mapajuielienunena, Kyoa, mapa, NWINHIPA |
KOHyca.

BekTopsl

Bekrop. dnuna (Momynb) BekTopa. KoopnuHatel BekTopa. PaBeHCTBO BekTopoB. Omnepanuu Hal
BEKTOpaMH: YMHOXKEHHE Ha YHCIIO, CJIOKEHHE, PA3JIOKCHHE, CKAJSIPHOE MPOU3BEACHHUE. YTOI MEXIY
BEKTOPAMHU.

I'eomeTpnyeckune npeodpa3oBaHus

Tpumepol osuscenuti pueyp. Cummempus gueyp. Ocesas cummempus U naApaiiesibHblil HepeHoc.
THosopom u yenmpanvnas cummempus. Ionsmue o comomemuu. Ilooobue gueyp.

IHocTpoenusi ¢ NOMOIIBLIO HUPKYJIS U JHHEHKH

OcHogHvle 3a0auu Ha nocmpoenue: OelleHue OmpesKa NONoiam, NOCMpoeHue mpeyeoibHUKa no
mpem Cmoponam, nocmpoerue nepneHoOUKYIApa K npamotl, NOCmpoeHue OUCCeKmpucyl, oeleHue ompesKa
Ha N pagHbIX Yacmell.

Ipasunvrvle MHO202pAHHUKU.

SJIEMEHTBI JIOIT'MKHU, KOMBUHATOPHUKU,
CTATUCTUKHU U TEOPUU BEPOAITHOCTEN

JokazarenbcTBo. OrmpeneneHus, J0Ka3aTelbCTBa, aKCUOMBI U TEOPEMBI;  CIEICTBHUIL.
Heobxooumeie u oocmamounsie ycnosus.Kontprnpumep. JlokazarenscTBO OoT HpoTHBHOTO. [Ipsimas m
oOpaTHas TEOPEMBL.

Ionusamue 06 axcuomamuxe U aKCUOMAMU4eckoM nocmpoenuu 2ceomempuu. Ilameii nocmynam
D6Kauoa u e2o ucmopus.

MHoxecTBa M KOMOHMHAaTOpHMKa.MHodicecmeo. ODnemenm  MHOJCECMBA, NOOMHONCECTEBO.
Obvedunenue u nepeceyenue muodxicecms. JJuazpammel Jiinepa.

[Tpumeps! pereHnss KOMOMHATOPHBIX 3a1a4: epeOop BapHaHTOB, IPABHIIO YMHOKECHHS.

CrarucTuyeckue AaHHble. [IpencraBieHue NaHHBIX B BUAE TaOiuL, Iuarpamm, rpadUKoB.

Cpennue pe3ynbraToB u3mMepeHui. [IoHsATHE 0 CTATUCTUYECKOM BBIBOJIE HA OCHOBE BEIOOPKH.
IlonsTre M IPUMEPHI CITYYalHBIX COOBITHH.

BepositHocTh. YacToTa COOBITHS, BEpOSTHOCTh. PaBHOBO3MOXHBIE COOBITHS M TOJCYET HX
BEpOSATHOCTH. IIpencraBiieHne 0 reoMeTpUYECKON BEPOSATHOCTH.



