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IHHOACHUTEJBHAA 3AIINCKA

Pabouyas nporpaMma Mo MaremaTuke pa3paboTaHa B COOTBETCTBUM C TpebGOBaHMAMM
defilepa/lbHOTO  FOCYAapCTBEHHONO  00pa30BaTe/lbHOMO0  CTaHAapTa OCHOBHOIO — 06Llero
06pa3oBaHMA K pe3ynbTaTaM OCBOEHWS OCHOBHO 06pa30BaTe/lbHON Nporpammbl, U3MeHEHUAMM
B (pefepabHOM  roCyAapCTBEHHOM  00pa3oBaTe/lbHOM — CTaHZapTe OCHOBHOro  06Llero
06pa3oBaHus, YTBEPXKAEHHbIMM NpUKazoM MuHKUCTepCcTBa 06pa3oBaHNA U HayKu Poccuiickoi
depepaumn ot 31 gekabpsa 2015 r. Nel577, «Martematka. CO0pHMK paboumx Mporpamms».
Coctasutenb T. A. BypmuctpoBsa 1 MonoxeHnem 0 paboyein nporpaMme y4ebHbIX NpeaMeToB,
Kypcos benosckoii COLLI.

CTpyKTypa AOKYMEHTa

Paboyas nporpaMma BK/IOYAET YeTbipe pasgena: NOSCHUTENbHYHO 3anucky, CoAep)kaHue
06yyeHus, NnaHNpyemble pe3ynbTarbl, TEMaTUYECKOe NiaHNpPoBaHue.

Lenu

*  (hopMupoBaHMe NpeACTaBNeHNA O MaTEMATUKE, KaK YacTy 06LLeYe/I0BEHECKON KY/bTYpbl,
0 3HAYMMOCTM MaTemMaTuKN B PasBUTUN LMBUIN3ALMMN 1 COBPEMEHHOTO O6LLECTBE;

" pasBWUTME JIOTMYECKOrO M KPUTMYECKOTO MBILLIEHNSA, KY/bTYpbl Peyn, CrocobHOCTUN K
YMCTBEHHOMY 3KCMEPUMEHTY;

*  (hopMUpOBaHME WHTENNEKTYANIbHOW YECTHOCTM U OOBEKTUBHOCTW, CMOCOOGHOCTU K
MPeoLO0/IEHNIO MbIC/TUTE/bHbIX CTEPEOTUMOB, BbITEKAIOLMNX N3 0ObILEHHOO ONbITa;

"  BOCMMTaHMe KayecTB IMYHOCTW, 0BECMEUMBAIOLLMX COLMANbHYO MOBUILHOCTbL, CNOCO6-
HOCTb MPUHMMATb CaMOCTOATE/IbHbIE PELLeHUS;

*  (hopmMMpoBaHME KayeCTB MbILWIEHNA, HEOOXO4UMbIX A1 afjantauum B COBPEMEHHOM
NH(OPMAaLMOHHOM O6LLIECTBE;

" pasBUTMe MHTepeca K MaTemMaT1yecKOMy TBOPUECTBY U MaTeMaTUYeCKMX CMIOCOBHOCTEN;

" pa3BuUTMe MNpeLCcTaBNeHUMn O MaTeMaTMKe Kak (popMe ornucaHus U MeTofe MNO3HaHWA
[ENCTBMTENIbHOCTW, CO34aHuWe YCMoBWW AN NPUOOpeTeHUs  NepBOHaYa/IbHOTO  OMbITa
MaTemMaT1yecKoro MoLeiMpoBaHus;

=  hopmMpoBaHMe 06LLMX CMOCOBOB MHTENNEKTYa/IbHON [AeATENbHOCTU, XapaKTepHbIX ANs
MaTemMaTUKN U ABNAIOLMXCA OCHOBOW MO3HaBATENbHOW Ky/bTYpbl, 3HAYMMOWN 41 Pas/INYHbIX
cthep YenoBeYECKOW AeATENIbHOCTY;

*  0BflafleHNe MaTeMaTUYECKMMUN 3HAHUAMWU U YMEHUAMU, HEOOXOAMMbIMU ANS NPOJOIHKe-
HWS 06pa3oBaHNs, N3YUYEHUS CMEXXHbBIX AUCUMMVH, MPUMEHEHUS B NOBCEAHEBHON XKN3HMW;

*  co3faHve (hyHAameHTa A1 MaTemaTU4eckoro passuTus, (POPMMPOBaHMS MexaHW3MOB
MbILLEHNS, XapaKTePHbIX A1 MaTeMaTUYeCKON AedaTeNbHOCTY.

3afaun:

. COXPaHWUTb TEOPETUYECKME U METOAMYECKME MOAXOAbl, OMpaBLaBLUMe cebs B MpakTuke
npenofasaHns B HA4a/IbHOW LLKOJIE;

. NpeLycMOTPETb BO3MOXHOCTb KOMMEHcauuy npobesioB B MOArOTOBKE LUKO/IbHUKOB Y
HeA0CTaTKOB B MX MaTeMaTU4eCKOM PasBUTUK, Pa3BUTUM BHUMAHWA U NamATK,

. 06ecneunTb YPOBHEBYIO AM(EPeHLMaLNIO B X04€e 00YUeHUs;

" obecneunTb 6a3y MaTemMaTUUeCKUX 3HaHWA, [OCTAaTOYHYH ANA W3y4YeHUs anrebpbl u
reoMeTpuu, a TaKkxe /19 NPOLO/MKEHNUA 06pa30BaHNs;

" chopMMpoBaTh YCTONUMBBIA MHTEPEC 0OYYAOLLMXCA K NPeLMETY;

. BbISIBUTb W Pa3BUTb MaTeMaTUYeCcKne 1 TBOPUECKME CNOCOBHOCTMH;

" pa3BMBaTb HaBbIKN BbIYUCIEHWIA C HATYPa/IbHBIMU YNCIaMU;

" YUNTb BbIMONHATL C/IOXEHWE W BblUMTaHWE OObIKHOBEHHbIX ApP06eil ¢ 0AMHAKOBbIMU
3HameHaTensAMm, JecTBUA C LeCATUYHBIMU JP0BSMY;

" [aTb Haya/lbHble NpeAcTaBfeHMs 06 WMCMoMb3oBaHWe OYKB NS 3arUCK BbIPOKEHWUI 1
CBOWCTB;

" YUNTb COCTaBAATL MO YCMIOBMIO TEKCTOBOWA 3ala4u, HECNIOXKHbIE IMHENHbIE YPaBHEHNS;

. MPOLO/HKNUTL 3HAKOMCTBO C reOMETPUYECKUMU NMOHATUAMU;




" pa3BMBaTb HaBbIKN MOCTPOEHUS TEOMETPUYECKMX (IUTYP U N3MEPEHUS TEOMETPUYECKMX

BE/INYMH.

OnwucaHue MecTa npegmeTta B y4ebHOM nJiaHe.

CornacHo yye6Homy nnaHy benosckoit COLL, paboyas nporpamMma no matematuke Ans

7 Knacca: anrebpa - B 06beme 102 vaca (3 yaca B Hefesnto), reomeTpusi B 06beme 68 vacos (2
yaca B Hefleflt0), BEPOATHOCTb M CTaTUCTUKA — B 06beme 34 yaca (1 yac B Hegento); ans 8
Knacca: anrebpa - B 06beMe 102 yaca (3 yaca B Heento), reoMeTpus - B 06beme 68 yacos (2
yaca B Hegento); ana 9 knacca (33 yyebHble Heflenn): anrebpa — B 06beme 99 yacos (3 vaca B
HeAento), reoMeTpus — B 06beMe 66 HacoB (2 Yaca B Hefento).

Mpw opraHm3aummn y4ebHoro npouecca 6yaeT obecrneyeHa NocnefoBaTe/IbHOCTb U3yHeHUs
y4yebHOro MaTepuana: HOBble 3HaHMS OMMPAKOTCA Ha HeAaBHO MNPOWAEHHbIM MaTepuan;
06ecrneyeHo No3TarnHoe packpbITUE TEM C MOCeAYIOLWEN NX pean3aumei.




COAEPXAHUE YYEBHOI'O ITIPEMMETA
7 ky1acc
Anrebpa
Yucia ¥ BbIYMCTIEHUS

[pobun 06bIKHOBEHHbIE U [eCATUYHbIE, Mepexof OT OAHOW (hopMbl 3anucu Apobeir K
Apyroi. MoHATMe pauroHabHOro Y1cna, 3annch, CpaBHeHWe, YNopsaLoUnBaHne paLMoHaIbHbIX
yuncen. ApuipmMeTUYeCKMe AENCTBUS C paLuoHaibHbIMU Yucnamy. PelleHne 3agay U3 peanbHOM
MPaKTVKM Ha YacTu, Ha Lpoou.

CTeneHb C HaTypa/lbHbIM NOKa3aTenem: onpejenieHne, npeobpasoBaHne BbIPKEHWIA Ha
OCHOBe onpeseneHns, 3anncb 60/bLnX Yncesn. MpoLeHTbI, 3anucb NPOLEHTOB B BUAe APO6U U
Apobun B BMAe NMpOLeHTOB. Tpy OCHOBHble 38a4M Ha NPOLEHTHI, pelleHre 3ajad U3 peasibHoi
MPaKTUKN.

MpuMeHeHVe NPU3HAKOB AeNIMMOCTH, Pas/fioXKeHe Ha MHOXXWTENN HaTypasibHbIX YMCEN.

Pea/ibHble 3aB1CMMOCTU, B TOM YKC/Ie MpsMas U 06paTHas NponopLMOHaIbHOCTY.

@®opMbI OpraHU3anUU y4eOHBIX 3aHATHIL: YPOK — MyTELIeCcTBME, MOLENVpPOBaHue
MbILLIEHUA 06YYatoOLLMXCS, YPOK — TBOPYECTBA, NPaKTUKYM, CMOTP 3HaHWIA.

OcHOBHbIE BHABI Y4e0HOW JesATeJIbHOCTH: C/lyllaHWe OOBACHEHUA YyunUTens,
camocTonTe/lbHasa paboTa ¢ y4eOGHUKOM, paboTa C Hay4yHO-NONYNAPHON IMTEPaTypO, BbIBOS, U
[0Ka3aTenbCTBO  (DOPMY/, aHanu3 (OPMYJ, peLleHNe TEeKCTOBbIX KOMMYECTBEHHbIX U
KayeCTBEHHbIX 3aJay, crcTeMarunsaums y4ebHoOro marepuana.

Auredpanyeckue BbIpaKeHHs

MepeMeHHble, YMCMOBOE 3HAYEHUE BbIPKEHMS C MepeMeHHON. [onycTMMble 3HAYEHNS
nepemMeHHbIX. [MpefcTaBneHMe  3aBUCUMOCTV  MeXAy BelMuMHaMu B BuAe  (hOPMY/bl.
BbluncneHns no gopmynam. MpeobpasoBaHme GYKBEHHbIX BbIPaXXEHWIA, TOX/AECTBEHHO paBHble
BbIPXKEHWS, NpaBuIa NPeobpa3oBaHNs CYyMM W MPOM3BEAEHUIA, NpaBuIa PacKpbITUS CKOOGOK M
NpVBeAEHNs NOA0OHbIX CaraemblX.

CBoliCcTBa CTENEHNM C HATypPa/bHbIM MOKa3aTe/neM.

OfAHOuUNEHbI U MHOTOYNEHbI. CTeneHb MHOrousieHa. CNoXKeHve, BblunTaHue, YMHOXeHNe
MHOrouneHoB. POPMY bl COKPALLEHHOrO YMHOXEHWS: KBagpaT CyMMbl U KBagpaT — PasHOCTW.
dopMmyna pasHOCTM KBafpaToB. Pa3noXxeHne MHOrOYIEHOB HA MHOXUTENN.

®opMbl OpraHu3anuu y4eOHbIX 3aHATHH: YPOK — 3BPUKA, AMCMYT, COPEBHOBAaHWeE,
KpYr/bliA CTON, YPOK — BUKTOPWHA, YPOK — 3a4€eT, CMOTP 3HaHMWIA.

OcHOBHbBIE BH/IbI Y4eOHOI JeATeIbHOCTH: C/yLIaHWe 0ObACHEHWI yunTens, oToop u
CpaBHEHMe MaTepuana MO HECKOMbKUM WCTOYHMKAM, PeLleHne TEeKCTOBbIX 3afay, aHann3
NPOGNEMHbIX CUTYyauuid, paboTa ¢ pa3AaToUHbIM MaTepUanioM, NOCTPOEHME TUNOTE3bl HA OCHOBE
aHa/In3a UMeoLLMXCA aHHbIX.

YpaBHeHHus 1 HEpaBeHCTBA

YpaBHeHWe, KOpPeHb YpaBHEHUS, npasuia NpeobpasoBaHnNs ypaBHEHUS, PaBHOCU/IbHOCTb
YPaBHEHWIA.

JInHeliHOe ypaBHeEHME C OfHOW MEPEMEHHON, YMCO KOPHEW NNHEMHOro YpaBHEHWS,
PELLEHNE NIMHENHbIX YypaBHeHWI. COCTaBfMEHME YpPaBHEHWIA MO YCNOBWMIO 3adadn. PelueHue
TEKCTOBbIX 3324 C MOMOLLbO YPaBHEHWA.

JInHeiiHOe ypaBHEHWE C ABYMS MEPEMEHHbLIMU U ero rpaduk. Cuctema ABYX NMHENHbIX
YPaBHEHUA C ABYMSA MepPeMeHHbIMW. PeLleHne CUCTEM YpaBHEHWI CMOCOO0M MOACTAHOBKM.
MprMepbl PeLLeHNs TEKCTOBbIX 3a4ay C MOMOLLbH CUCTEM YPaBHEHWIA.

®opMbl OPraHU3AIUU Y4eOHBIX 3aHSITHIi: YPOK OTKPbITbIX MbICNEN, YPOK — Auasnor,
YPOK — AUCNYT, YPOK TBOPYECTBA, NPaKTUKYM.

OcHOBHBbIE BHAbI Yy4eOHOW JesATEeJbHOCTH: C/lyllaHWe OOBbACHEHWUA YyunUTens,
camocToaTe/lbHasA paboTa ¢ y4ebHUKOM, paboTa C Hay4HO-NONYNAPHON IMTEPaTypoii, BbIBOS, U
[l0Ka3aTenbCTBO  (HOpMy/, aHain3 (opmyn, peLleHWe TEKCTOBbIX KO/MYECTBEHHbIX U
KayeCTBEHHbIX 33a/ay, cMcTeMarmsaumns y4ebHoro marepumana.



DOyHKIUHA

KoopavHata TOYKM Ha MpsMOi. YucnoBble NMPOMEXYTKW. PacCcTosiHue Mexay ABYMms
TOUYKaMW KOOPAMHATHON NPSAMOIA.

MpamoyronibHaa cuctema KoopauHat, oc Ox n Oy. Abcumcca 1 opauMHaTa TOUKU Ha
KOOpAMHATHOM MNOCKOCTW. pumepbl rpaukoB, 3afaHHbIX (opMynamu. UTeHue rpadukoB
peasibHbIX  3aBUCMMOCTEA. TloHATME (yHKuMK. [paduk yHKumMn. CBOWCTBa (DYHKLWIA.
NnHeHas yHKumA, ee rpadgmk. Mpaduk yHKUMK y = |x|. padmyeckoe pelleHne NMHENHbIX
YPaBHEHWIA N CUCTEM JIMHENHbLIX YPaBHEHWIA.

@®opMbl OpraHu3anuu y4eOHbIX 3aHATHI: YPOK — 3BPUKA, YPOK — BOCXOXAEHME, YPOK
— KBH, mo3roBas ataka, Kpyr/ibli1 CTO/1, MPaKTUKYM, YPOK — 3a4eT.

OcHOBHBIE BHABI Yy4eOHOH [JesATeIbHOCTH: C/lyllaHWe OOBbACHEHWUA YyunTens,
camocTosTe/lbHas paboTa ¢ y4ebHMKOM, paboTa ¢ Hay4HO-NONYNAPHON NNTEPaTYPOid. BbIBOA U
[0Ka3aTensCTBO  (OPMy/, aHasm3  (OpMys, pelleHMe TEKCTOBbIX  KOMIMYECTBEHHbLIX U
KayeCcTBEHHbIX 33afay, cMcTeMarmsaums y4ebHoro marepuana.

CeomeTpua
HavasibHble MOHATUA reoMeTpun. Touka, npsmas, OTpPe3oK, fyd. Yron. Buabl yrnos.

BepTukanbHble U CMeXHble yrnibl.  buccektpuca yrna. JlomMaHas, MHOrOYro/ibHUK.
MapannienbHOCTb M NepneHAVKYNAPHOCTb NPAMbIX.

CummeTpuyHble  urypbl. OCHOBHble CBOWCTBA 0CEBOM CUMMeTpuu. [MpumMepsl
CYMMETPUN B OKPYXKatoLLLEM MUpe.

OCHOBHble MOCTPOEHMSI C MOMOLLBI0 LIMPKYNS W JIMHENKW. TpeyrofbHUK. BbicoTa,
MefmnaHa, buccekTpuca, X CBOMCTBA.

PaBHOGeAPEHHBI 1 PaBHOCTOPOHHWI TPEYro/bHUKN. HepaBeHCTBO TpeyrosibHN1Ka.

CsoincTBa W MNPU3HaKN paBHOOELPEHHOro TPeyrofibHWKa. [Ipu3Haknm paBeHCTBa
TPeyronbHUKOB.

CsolicTBa M NpU3HaKM NapainenbHbIX Npsmbix. CyMma yrioB TpeyrosibHuKa. BHelHue
Yr /bl TPEYro/bHUKa.

MpAMOYrofibHbIA TPeyronibHWK. CBOMCTBO MeAuaHbl MPAMOYro/ibHOro TPEeYrosfibHUKa,
MPOBeEHHON K runoTeHy3e. [Ipu3HaKuW paBeHCTBA MPAMOYrONbHbLIX — TPeyrosibHUKOB.
MpAMOYro/bHbIVA TPeYrosibHUK ¢ yrioM B 30°.

HepaBeHCTBa B reOMETPUW: HEPaBEHCTBO TPEYrO/IbHIKA, HEPABEHCTBO O AJIMHE IOMaHOM,
Teopema 0 60/1bLLEM Yr/ie U BO/bLUEN CTOPOHE TPeYrofbHMKA. [epneHanKynsap 1 HakNOHHas.

"eoMeTpuyecKoe MecTo ToueK. buccekTpuca yrna v CepefMHHbIA MePneHAnKynsp K
OTpe3Ky Kak reoMeTpuyeckme Mecta TOuek.

OKpY)XXHOCTb M Kpyr, XopZa W [uameTp, MX CBOMCTBA. B3aMmHoe pacnonoxeHue
OKPY>XHOCTM 1 NpsAMON. KacaTe/flbHas U CeKyllas K OKPYXXHOCTW. OKPY>XHOCTb, BNMCaHHas B
yrosn. BrnivcaHHas v onncaHHas OKpPY>XHOCTM TPeyro/ibHUKa.

@®opMbl OpPraHU3alMu Y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NeKUMA, KOHCY/bTaums,
MOZEN1poBaHMe MbILLIEHNS 06yYatoLMXCs, CEMUHAP, COPEBHOBaHME, NMPaKTUKYM, YPOK — 3a4eT,
CMOTp 3HaHMWIA.

OcHOBHbIE BHAbI Y4YeOHOW JesATeJbHOCTH: C/lyllaHWe OOBbACHEHUA YyunTens,
camocTonTeNlbHasA paboTa ¢ y4ebHMKOM, paboTa C Hay4HO-MOoNyNspHOM NMTEPaTypol. BbIBOL, U
[0Ka3aTeNbCcTBO  (hopMy/, aHanu3 (opMyn, pelleHne TEKCTOBbIX KOMIMYECTBEHHbIX W
KayeCTBEHHbIX 3aJad, cucTeMartusaums y4ebHoOro marepuana.

BepoATHOCTb 1 CTaTUCTMKA

MpeactasneHne faHHbIX B BuAe Tabnuu, Auarpamm, rpamkos. 3arnonHeHue Tabnuu,
YTeHWe 1 NoCTPOeHNe anarpamm (CTO/IOBUKOBBIX (CTONBYATBLIX) U KPYroBbIX). UTeHWe rpaiMkoB
peasibHbIX NPOLLECCOB. V3BfieveHne MHGopMaumym 13 guarpamm 1M Tabnuy, MCnonb3oBaHue u
WHTeprpeTauus AaHHbIX.




OnucaTenbHas CTaTUCTUKA: CpefiHee apuMETMYECKOe, MenaHa, pasmax, HanbosbLuee 1
HauMeHbLLee 3Ha4YeHNst Habopa YMCNOBbLIX AaHHbIX. MprMepbl CNyYainHo N3MEHUYNBOCTH.

CnyyaiiHblii aKcnepuMeHT (ONbIT) U Cny4vaintHoe cobbiThe. BeposaTHOCTb 1 YacToTa. Ponb
Ma/IOBEPOATHBLIX M MPAKTUYECKM JOCTOBEPHbLIX COOLITWIA B Npupoge U B obuiecTBe. MoHeTa 1
nrpasibHas KoCTb B TEOPUW BEPOSTHOCTEN.

padh, BepwinHa, pebpo. CTeneHb BepLUMHbLI. YUmcno pebep M cymmapHas CTeneHb
BepwyH. lMpeacTaBneHne o cBA3HOCTU rpada. Lenn n umknbl. Myt B rpagax. O6xog rpaga
(svinepoB nyTb). MpeAcTaBneHne 06 OpPYEHTMPOBAHHOM rpade. PelleHue 3afay C MOMOLLbHO
rpagos.

@®opMbl OpPraHu3alMU Y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NIEKUMA, KOHCYNbTaums,
MOZeNMpPOBaHMe MbILLIEHNA 00YyYatoLLMXCA, CEMUHAP, COPEBHOBaHME, NPaKTUKYM, YPOK — 3a4eT,
CMOTP 3HaHMWIA.

OcHOBHbBIE BU/IbI Y4eOHOI IeATeILHOCTH: CNYLLIAHVE 0OBbACHEHUIA YUnUTeNs, cyLiaHue
M aHasM3 BbICTYIM/IEHNIA CBOMX TOBapuLLeld, CamocToATe/IbHas paboTa ¢ y4ebHWKOM, paboTta ¢
HayyHO — MOMNYNAPHON NMTepaTypoi, OTOOP W CpaBHeHWe MaTepuana Mo HeCKONbKUM
MCTOYHMKAM, HanucaHve pedepatoB W LOKNALOB, BbIBOL W [0Ka3aTe/IbCTBO (JOPMYN, aHain3
(hopmy”, BbINOMIHEHME 3afaHWMI MO pasrpaHUYEHNo MOHATWIA, cUcTemaTusaums y4ebHOro
maTtepuana, aHasm3 Npo6seMHbIX CUTYyaLMii, paboTa C pa3gaToyHbIM MaTepyasioM, BbIMOSIHEHVE
paboT npakTNUKyma.

8 ki1ace
Anrebpa
Yucyia 1 BBIYHCIEHUS

KBagpaTHbIi KopeHb M3 uucna. MoHATME 06 uppauuoHaibHOM 4ucne. [ecaTuyHble
NPUBIMXKEHNA MppaLMOHabHbIX Yyncen. CBOWCTBA apUMETUUECKNX KBAAPATHLIX KOPHe 1 nx
NpUMeHeHMe K Mpeobpa3oBaHMIO YMCMIOBbLIX BbIPAXKEHUA W BbIYUCAEHWUAM. [eACTBUTENbHbIE
yucna.

CTteneHb C Le/bIM NoKasaTteneM v ee cBoiicTea. CTaHLapTHas 3anuch YnCna.

@®opMbl OpraHM3alMu y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NIEKLMS, KOHCY/bTauus,
MOZENMPOBaHME MbILLEHNS 00YyYatoLLMXCS, CEMUHAP, COPEBHOBaHME, NPaKTUKYM, YPOK — 3a4eT,
CMOTP 3HaHWA.

OcHOBHbBIE BUH/IbI Y4eOHOI IeATeILHOCTH: CNYLLIAHNE 0OBbACHEHUIA YUnUTens, cnyLiaHue
W aHa/M3 BbICTYM/IEHNIA CBOMX TOBapuLLeld, camocTonTe/lbHas paboTa ¢ yyebHMKOM, paboTa C
HayyHO — MOMNYNAPHON fMTepaTypoil, OTOOP W CpaBHeHWe MaTepuana Mo HeCKONbKUM
MCTOYHMKAM, HanucaHve pegepaToB M [OKNALOB, BbIBOL W [0Ka3aTe/IbCTBO (JOPMYS, aHaIn3
(hopmyn, BbINOMHEHME 3afaHMIt NO pasrpaHUYEHNt0 MOHATWIA, cUcTemaTu3aums y4ebHOro
maTtepuana, aHasm3 Npo6semMHbIX CUTyaumnii, paboTa ¢ pa3gaTovHbIM MaTepUasioM, BbINOSHEHVE
paboT NpakTuKyma.

Auredpanyeckue BbIpaKeHH

KBagpaTHbI TPEXUNEH, pa3noXKeHre KBaApaTHOro TPEXUIeHa Ha MHOXXUTENN.

Anrebpanyeckasi apobb. OCHOBHOE CBOWCTBO asrebpanyeckoin apobu. CrnoxkeHue,
BbluMTaHMe, YMHOXEHWE, AeneHne anrebpanyecknx apobeid. PaumoHanbHble BbIPXKEHUSA U UX
npeobpasoBaHye.

@®opMbl OpPraHu3alMu Y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NEKUMA, KOHCYNbTaums,
MOZENMPOBaHMe MbILLIEHNA 00YyYatoLLMXCA, CEMUHAP, COPEBHOBaHME, NPaKTUKYM, YPOK — 3a4eT,
CMOTp 3HaHMWIA.

OcHOBHbBIE BUbI YUe0HO# AesiTeJbHOCTH: C/yLIaHNe 0ObACHEHNIA yunTeNs, cnylaHme
M aHanM3 BbLICTYN/IEHWIA CBOMX TOBapWLLEN, camocTosTeNbHas pabota ¢ yyebHMKOM, paboTa C
Hay4yHO — MOMynsipHOAN NUTepaTypor, OTOOP W CpaBHEHWE MaTepuana Mo HECKONbKUM
MCTOYHMKAM, HanucaHve pedepatoB M [LOKNALOB, BbIBOL W [0Ka3aTe/fbCTBO (POPMYN, aHaIn3
(hopmy/i, BbIMNOSIHEHME 33faHWMI MO pasrpaHUYeHNo MOHATUI, cucTemartusaums yvebHOro



MaTepuana, aHanm3 NPo6ieMHbIX CUTyauuid, paboTa ¢ pa3aaToUHbIM MaTepPUasnoMm, BbiMOHEHNE
paboT NPaKTUKYMa.

YpaBHeHNs1 M HEPaBEeHCTBA

KBagpaTHOe ypaBHeHue, opMyna KOpHel KBagpaTHOro ypaBHeHusi. Teopema BueTa.
PelleHVe ypaBHEHWN, CBOAALMXCA K JMHEAHbIM W KBafgpaTHbIM. [lpocTeiwimne Apo6HO-
paunoHaibHble YpaBHEHMS.

I"pacmyeckas MHTepNpeTauns ypaBHEHUI C ABYMSI NMEPEMEHHbLIMM U CUCTEM NNHEAHbBIX
YPaBHEHWUA C ABYMSA MepeMeHHbIMW. TpuMepbl pelleHnsi CUCTEM HeNNMHENHbIX YpPaBHEHWUIA C
ABYMS MepeMeHHbIMU.

PelLeHMe TEKCTOBbIX 334a4 anrebpanyeckmm crnocobom.

UncnoBble HepaBeHCTBA W WX CBOMCTBA. HepaBeHCTBO C OfHON NepeMeHHOMN.
PaBHOCW/IbHOCTb HepaBeHCTB. JIMHEeHble HepaBeHCTBa C OAHOW MepeMeHHOW. CuCTeMbl
NMHENHbIX HEPABEHCTB C OHOW NepeMeHHOA.

@opMbl OpraHu3annu y4yeOHBIX 3aHATHH: YPOK — 3BPUKa, NeKUMs, KOHCy/bTauus,
MOZeNIMPOBaHWe MbILLIEHNA 00YyYatoLLMXCA, CEMUHAP, COPEBHOBaHME, NPaKTUKYM, YPOK — 3a4eT,
CMOTP 3HaHMWIA.

OcHOBHbBIE BU/IbI YUe0HOI JesiTeJbHOCTH: C/yLUaHVe 0ObACHEHNIA yunTens, cnylaHme
M aHanM3 BbICTYM/EHNIA CBOMX TOBapuLLEl, camocTosTe/lbHas paboTa ¢ y4ebHMKOM, paboTa C
HayyHO — MONY/NAPHON fMTepaTypor, OTO6OpP W CpaBHeEHWe martepuana Mo HECKONbKUM
MCTOYHMKAM, HanucaHve peepaTtoB W [OKMNaf0B, BbIBOA W [0KAa3aTe/bCTBO (DOPMY/, aHaIn3
(hopmy/i, BbIMNOSIHEHME 33faHWMIn MO pa3rpaHUYeHNo MOHATUI, cUcTemaTtusauus y4ebHOro
maTepuana, aHasm3 NPo6/eMHbIX CUTYalMii, paboTa C pa3gaToYHbIM MaTepUasioM, BbINOMHEHME
paboT NpakTuKyma.

DOyHKIUHA

MoHaTMe yHKLMK. O6NacTb onpeaeneHns N MHOXECTBO 3HaYeHMn PYyHKUMKU. Cnocobbl
3alaHnsA PYHKLMWIA.

patmk (yHKUMKW. YTeHMe CBOMCTB (PYHKUMKM MO ee rpadmky. Mpumepbl rpadmkoB
(hYHKLMIA, OTpaXKaroLLMX peasibHble MPOLECCHI.

PyHKLMK, ONMUCbIBatOLLME NPAMYIO Y 00paTHYH MPOMNOPLMOHASbHbIE 3aBUCMMOCTU, UX
rpagukun. OYyHKUMM y = X2, y = X3, ¥ =Vx, y=|X|. [padimueckoe peLleHne ypaBHEHUIA N CUCTEM
YPaBHEHWIA.

@opMbl OpraHM3anMu y4yeOHBIX 3aHATHI: YPOK — 3BPUKA, NEKUUA, KOHCYNbTauus,
MOZeNIMPOBaHMe MbILLIEHNA 00YyYatoLLMXCA, CEMUHAP, COPEBHOBaHME, NPaKTUKYM, YPOK — 3a4eT,
CMOTP 3HaHMWIA.

OcHOBHbIE BUIbI YUe0HO JesiTeJbHOCTH: C/yLIaHe 0ObACHEHNIA yunTens, cnylaHme
M aHanM3 BbICTYMNEHNIA CBOMX TOBapWLLEl, CamoCToATelbHas paboTa ¢ y4ebHMKOM, paboTa C
Hay4yHO — MONYNAPHON fMTepaTypor, OTO6OP W CpaBHEHWe MaTepuana Mo HECKONbKUM
MCTOYHMKaM, HanucaHue pedepaToB W [OKNAAO0B, BbIBOA M [0Ka3aTeNbCTBO OPMYSI, aHaIN3
(hopmy/i, BbINOSIHEHME 33faHWMI MO pasrpaHUYEHNo MOHATUI, CUcTemaTusaums y4ebHOro
maTepuana, aHanm3 NPo6/eMHbIX CUTyalunia, paboTa C pa3gaToYHbIM MaTepPUasioM, BbINOMHEHME
paboT NpakTUKyma.

CeomeTpus
UeTblpexyronbHuku. Mapannenorpamm, ero npusHaku u CBOMCTBA. YacTHble cryyau

napannenorpammoB (NPSMOYronbHUK, poM6, KBagpart), UX NPU3HaKu 1M CBOMCTBA. Tpanewyus,
paBHOGOKas Tpanewus, eé CBOMCTBA W NpU3HaKW. MpaMOoyrosibHas Tpanewums.

MeToz yaBoeHNs MeamaHbl. LleHTpanbHaa cuMmmeTpus. Teopema daneca 1 Teopema 0
MPONOPLMOHA/IbHBIX OTPe3Kax.

CpefHuvie IMHWKN TPeYronbHUKa 1 Tpanewun. LIeHTp macc TpeyronbHuKa.

Mopobure Tpeyro/ibHMKOB, KO3(MUUMEHT nofobus. Npr3Haky Nofooms TpeyrosibHUKOB.
MprMeHeHWe NoA06USA NPU PeLLeHMN NPaKTUYeCKNX 3a4ay.



CBolicTBa M/oLafein reoMeTpnyeckux guryp. @opmysbl 408 NoWaan TpeyrosibHNKa,
napannenorpamMmmMa, pomoa 1 Tpaneuum. OTHoOLEeHMe naoLwagei Nofo6HbIX (uryp.

BbluncneHve nnowager TpeyrosbH1UKOB 1 MHOTOYro/IbHUKOB Ha KNeTyaToin bymare.

Teopema [Mudparopa. MpumveHeHne Teopembl Mudaropa nNpu pelleHMn NpaKTUYecKmX
3afad.

CuVHyC, KOCMHYC, TaHreHC OCTpOro yrna npsAMoyrosiHoro TpeyrosibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. TPUroHOMeTpUYecKune pyHkumm yrnos B 30°, 45° 1 60°.

BrincaHHble 1 LEHTPa/IbHbIe YI/bl, YION MEXAY KacaTeflbHON U XOPAOW. YT/bl MeXay
XOpAaMn U CeKywumWu. BnwucaHHble W ONMCaHHble  YeTbIPEXYrONbHUKK.  B3anMHoe
pacnosnoXxeHne [BYX OKPYXHOCTel. KacaHue OKpy)HocTeir. OOLime KacaTeflbHble K [ABYM
OKPY>XXHOCTSAM.

@®opMbl OpPraHU3alMU Y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NEKUUA, KOHCYNbTaums,
MOZEeNNPOBaHKe MbILLIEHNA 00yYaroLLIMXCA, CEMUHApP, COPeBHOBaHMWE, MPaKTUKYM, YPOK — 3a4eT,
CMOTP 3HaHWA.

OcHOBHbBIE BU/IbI Y4eOHOI IeATeILHOCTH: CNYLUAHVE 0OBACHEHUIA YUnUTeNs, cyLiaHue
W aHa/IM3 BbICTYIM/IEHWIA CBOMX TOBapuLLeid, camoCcToATe/IbHas paboTa ¢ y4ebHMKOM, paboTa C
Hay4yHO — MONYNAPHON fMTepaTypor, OTO6OP W CpaBHEHMe MaTepuana Mo HECKONbKUM
MCTOYHMKAM, HanucaHve pedepatoB W LOKNALOB, BbIBOL W [0Ka3aTe/IbCTBO (OPMYs, aHain3
(hopmy/, BbINOMIHEHME 3afaHMIi MO pasrpaHUYEHNt0 MOHATWIA, cucTematusaums y4ebHOro
maTtepuana, aHasm3 Npo6seMHbIX CUTYyaL i, paboTa C pa3gaToyHbIM MaTepyasioM, BbIMOSIHEHWE
paboT NpakTUKyMma.

9 kyacc

Anre6pa
Yuciia 1 BBIYUCTCHUS

PauuoHa/IbHble YMcna, MppauvoHabHble YMCa, KOHEYHble U GECKOHEUHbIE AeCATUYHbIE
Apobu. MHOXeCTBO [eNCTBUTE/bHbIX uYWCeN, [AENCTBUTENbHblE 4uc/la KakK OeCKOHeYHble
[ecaTUYHble  apobu.  B3avMHO  OfHO3HAYHOe  COOTBETCTBME  MEXJY  MHOXECTBOM
[eACTBUTENbHbIX YNCEN Y KOOPAMHATHON NPSIMOMN.

CpaBHeHVe AeNCTBUTENbHLIX YMCen, apuMeTUHecKmne AeCTBUA C AeNCTBUTENbHbIMM
ymcnamu.

Pa3Mepbl 06BLEKTOB OKPYXXaloLLero Mupa, AAUTeNbHOCTb MPOLLECCOB B OKPYXKAtOLLEM
Mupe.

MpnbAMXKEHHOe 3HaYeHWe BeMYMHbI, TOYHOCTb MpUGAKeHUs. OKpyrieHue Yucen.
MprKMaKa 1 OLeHKa pe3ynbTaToB BbIYUCIEHWIA.

@opmMbl opraHM3annu y4yeOHBIX 3aHATHIH: YPOK — 3BPUKa, NEeKUMsA, KOHCy/NbTauus,
CeMuHap, COpeBHOBaHMe, NPaKTUKYM, YPOK — 3a4eT.

OcHOBHbBIE BH/IbI Y4eOHOM JeATeILHOCTH: CNYLUAHVE 0OBACHEHWIA YUnUTens, cnyLiaHue
M aHasM3 BbICTYMEHNIA CBOMX TOBapULLEd, camocTosTe/lbHasi paboTa ¢ yyebHMKOM, paboTa ¢
HayyHO — MOMNYNSPHON fMTepaTypol, OTOOP W CpaBHeHWe MaTepuana Mo HEeCKONbKUM
MCTOYHMKAM, HanucaHve pegepaToB M [OKNALOB, BbIBOL W [0Ka3aTe/IbCTBO (JOPMYS, aHain3
(hopMyn, BbIMONHEHWE 3afaHWA MO pasrpaHUYeHN0 MOHATUIA, cUCTeMaTu3aums y4ebGHOro
maTepuana, aHanmM3 rpaukoB, aHaIn3 MNpPo6MEMHbIX CUTyauuid, paboTa € pa3faToYvHbIM
MaTepuasioM, BbINOSIHEHME PaboT NpaKTUKyMa.

YpaBHeHusI 1 HEpaBeHCTBA
JInHelHOe ypaBHeHWe. PelleHne ypaBHEHWI, CBOAALLMXCA K SIMHeNHbIM. KBagpaTHoe
ypaBHeHue. PeLlieHne ypaBHeHUIA, CBOALLMXCA K KBafpaTHbIM.
BukBagpaTtHoe ypaBHeHve. [MpuvMepbl peLleHnst YpaBHEHWIn TpeTbell U YeTBEPTON
CTEMEHEN Pa3NoXEHNEM Ha MHOXUTENN.
PelweHne  ApOBGHO-paUMOHa/IbHBIX  YpaBHEHWIA.  PelleHWe  TEKCTOBbIX  3afad
asirebpanyeckMm MeToA0M.



YpaBHeHWe C ABYMSA NepeMeHHbIMW 1 ero rpauk. PelueHVe cucTeM [ABYX JIMHENHbIX
YPaBHEHWN C ABYMS MNepeMeHHbIMW. PelueHMe CUCTeM [BYX YPaBHEHWI, OAHO M3 KOTOPbIX
NVHeliHoe, a Apyroe — BTOPOW cTeneHW. ['pauyueckas MHTepnpeTaums CUCTeMbl YpaBHEHUIA C
ABYMSA NepeMeHHbIMN.

PelleHne TeKCTOBbLIX 3a4ay anrebpanyeckum cnocobom. Yucnosble HepaBeHCTBa U KX
CBOWCTBA.

PeLleHVe NMHelHbIX HepaBeHCTB C OAHOW MepeMeHHOW. PelleHMe CUCTEM NIMHENHbIX
HepaBeHCTB C OfHON nepeMeHHON. KBagpaTHble HepaBeHCTBa. pajmyeckas UHTepnpeTaums
HepaBeHCTB N CUCTEM HEPABEHCTB C ABYMSA MEPeMeHHbIMU.

@®opMbl OpPraHu3alMU Y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NEKUMA, KOHCY/bTaums,
CeMuHap, COpeBHOBaHMe, NPaKTUKYM, YPOK — 3a4eT.

OcHOBHbBIE BHIbI YUeOHOM AesiTeJbHOCTH: CNYLUIaHNE 00bACHEHNIA yunTeNs, CnyllaHme
M aHa/nM3 BbICTYMIEHNIA CBOMX TOBapuLLel, camocToaTelbHast paboTta ¢ y4ebHMKOM, paboTa ¢
HayyHO — MONY/NAPHON fMTepaTypor, OTO6OpP W CpaBHEHWe martepuana Mo HECKO/bKUM
MCTOYHMKAM, HanucaHve pegepatoB W LOKNALOB, BbIBOL W [0Ka3aTe/ibCTBO (hOpPMYn, aHain3
(hopmy/i, BbIMOSIHEHWE 33faHWMI MO pasrpaHUYeHNo MOHATUIA, cUcTemaTusaums YydebHOro
mMaTepuana, aHann3 Npo6seMHbIX CUTyaLuid, paboTa ¢ pa3faTovHbIM MaTepuasioM, BbINO/IHEHME
paboT NpakTUKyma.

DOyHKIUHA

KBagpatnuHaa (yHKUMA, ee rpadmk u cBoiicTBa. lMapabona, KOOpAMHaTbl BEPLUUHBI
napabonbl, 0Cb CUMMETPUM Mapabosbl.

Cpacuku pyHKUMiA: y = Ax, y = Ax + b, y = £/x, y =x°, y = Vx, y = |x| 1 UX CBONCTBA.

@®opmMbl OpraHM3annu y4yeOHBIX 3aHATHH: YPOK — 3BPUKa, NeKUMs, KOHCy/bTauus,
CeMuHap, COpeBHOBaHMe, NPaKTUKYM, YPOK — 3a4eT.

OcHOBHbBIE BH/IbI Y4eOHO JIeATeILHOCTH: C/YLUAHVE 06BACHEHWIA yunTenNs, cnyLiaHue
W aHannM3 BbICTYM/IEHNIA CBOMX TOBapwuLLel, camocToATe/lbHasa paboTa ¢ y4yebHMKOM, paboTa ¢
HayyHO — MOMNYNAPHON fMTepaTypol, OTOOP W CpaBHeHWe MaTepuana Mo HeCKONbKUM
MCTOYHMKAM, HanucaHve pedepatoB M [OKNALOB, BbIBOL W [0Ka3aTe/IbCTBO (POPMYN, aHaIn3
(hopMy/n, peLleHne TEKCTOBbIX 3afad, BbIMOMHEHWE 3afaHWii N0 pa3rpaHUYeHUIO MOHATUN,
cucTematmsaums yu4ebHoro matepuana, aHanns npobeMHbIX CUTyaumii, paboTa ¢ pa3faToyHbIM
MaTepuasioM, BbINOSIHEHME PaboT NpaKTUKyMa.

YucaoBble mocJIeA0BaTC/ILHOCTH U MIPOorpeccuu

MoHsTMe YMCNOoBOI NOCNefoBaTeIbHOCTM. 3aaHre Nocnef0BaTelbHOCTU PEKYPPEHTHOA
(hopmynoii 1 hopmynoit N-ro yneHa.

ApumeTnyeckas 1M reometpuueckas  mporpeccun.  Popmynbl  N-ro YneHa
apUPMETMNYECKON 1 TeOMETPUYECKON NPOrpeccuii, CyMMbl NEPBbIX N YSIEHOB.

306pakeHne YNeHOB apu(IMETUYECKOM WM TeOMETPUYECKOM MPOrpeccuini Toukamm Ha
KOOPAMHATHOWM NAOCKOCTU. JIMHEVHbIN 1 3KCMOHEHUMabHbINA POCT. CNOXHbIE MPOLEHTDI.

@opMbI OpPraHU3aIMU YYeOHBIX 3aHATHII: YPOK — 3BPWKA, NIEKUMS, KOHCYNbTauwus,
CeMUHap, COPEBHOBaHNE, NPaKTUKYM, YPOK — 3a4eT.

OcHOBHbIE BUIbI YUe0HO JAesiTeJbHOCTH: C/yLIaHe 0ObACHEHNIA yunTeNs, cnylaHme
M aHanM3 BbICTYMMNEHNIA CBOMX TOBapuLLEl, CamoCToATelbHas paboTa ¢ y4ebHMKOM, paboTa C
Hay4yHO — MOMNYNSPHO NMTepaTypold, OTOOP W CpaBHEHMe MaTepuana Mo HECKONbKUM
MCTOYHMKaM, HanucaHue pedepaTtoB U [OKMAA0B, BbIBOA M [0Ka3aTeNbCTBO POPMYS, aHaIN3
(hopMyn, BbIMONHEHWE 3afaHWUii MO pa3rpaHNYEHN0 MOHATUIA, CUCTeMaTM3aums y4ebHOro
maTtepuana, aHain3 Npo6seMHbIX CUTyauuid, paboTa ¢ pa3faTovHbIM MaTeprasioM, BbINO/IHEHME
paboT NpakTUKyMa.

[eomeTpua
CuHyc, KocuHyc, TaHreHc yrnos ot O po 180°. OCHOBHOe TPUIOHOMETPUYECKOe

TOXAecTBO. POPMY/bl NPUBEAEHMS.



PelleHne TpeyronbHMKOB. TeopemMa KOCUHYCOB W TeOpemMa CUMHYCOB. PelleHue
NMPaKTUYeCKMX 3aay C UCMob30BaHNEM TEOPEMbI KOCMHYCOB U TeOPeMbl CUHYCOB.

MpeobpasosaHue Nogobus. Mofobme COOTBETCTBEHHbLIX 3/1EMEHTOB.

Teopema 0 Npon3BefeHNN OTPE3KOB XOpA, TEOPEMbI O MPOU3BEAEHNIN OTPE3KOB CEKYLLUX,
Teopema 0 KBagpaTe KacaTe/lbHOMW.

Bektop, [A/svHa (MOAyNb) BEKTOpa, COHarpaB/ieHHble BEKTOPbl, MPOTUBOMOOXHO
Hanpas/fieHHble BEKTOPbl, KON/MHEApPHOCTb BEKTOPOB, PaBeHCTBO BEKTOPOB, oOnepauuu Haj
BeKTOpaMu. PasnoXeHne BeKTopa MO [BYM HeKO//IMHeapHbIM BeKTopaM. KoopauHathl
BekTOpa. CKanspHoe npon3BefileHNe BEKTOPOB, NMPUMEHEHNE AN HAXOXAEHWNA [NH U YI0B.

[lekapToBbl KOOpPAMHATHI HA MNOCKOCTW. YpaBHEHWUS NPAMOMA W OKPY)XHOCTU B
KoopAuHaTtax, nepeceveHmne OKPY>XXHOCTe 1 NpaMbIX. MeTog KOOpAMHAT U ero NpyMeHeHMe.

[MpaBunbHbIE MHOTFOYrofibHUKKN. [InMHa OKpYXHOCTW. [pagycHad WU pafguaHHas Mepa
YIrna, BblYMCNEHWE 4IMH QYT OKPY>KHOCTEN. Mnowab Kpyra, CeKTopa, CerMeHTa.

[BWXKeHUs  MNOCKOCTM M BHYTPEHHUe  cUMMeTpuM  ¢uryp  (3nemMeHTapHble
npegcrasneHuns). MapannensHblii nepeHoc. MoBopoT.

@opMbl OpPraHu3alniu y4eOHBIX 3aHATHI: YPOK — 3BPUKA, NEKUMA, KOHCyNbTauus,
CeMnHap, COpeBHOBaHMe, NPaKTUKYM, YPOK — 3a4eT.

OcHOBHbIE BU/IbI YUe0HO# JesiTeJbHOCTH: C/yLUaHVe 0ObACHEHNIA yunTens, cnylaHme
M aHanM3 BbICTYMIEHNIA CBOMX TOBapuLLEl, camocTosTe/lbHas paboTa ¢ y4ebHMKOM, paboTa C
HayyHO — MONY/NAPHON fMTepaTypor, OTO6OP W CpaBHeEHWe martepuana Mo HECKO/bKUM
NCTOYHUKAM, HanucaHve pedepatoB W [OKMaA0B, BbIBOA W [0Ka3aTeNbCTBO (POPMYS, aHaIn3
(hopmy/i, BbIMNOSIHEHME 33faHWMIn MO pasrpaHVYeHnto MOHATUI, cUcTemaTtusaums y4ebHOro
maTepuana, aHasm3 NPo6/eMHbIX CUTYalMii, paboTa C pa3gaTovHbIM MaTepPUasiom, BbINOMHEHME
paboT NpakTUKyma.
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IHJIAHUPYEMBIE PE3YJBbBTATHI YYEBHOI'O IPEJMETA
7 ky1acc
Pe3ynbTaTbl OCBOEHMS NpOrpammbl y4e6HOro Kypca «Asnrebpa» K KOHUY 06yyeHus B 7
KJjacce:

Yucja ¥ BbIYMCTIEHUS

BbINoMHATL, coyeTasd YCTHbIE U MUCbMEHHbIE MPUEMbI, apudMeTUYECKne [elCTBUS C
paLMOoHaNbHbIMK YMCaMm.

HaxofuTb 3HaYeHUs YMCMOBbIX BbIPXXEHWUA, NPUMEHATb Pa3HO06pasHble Crnocobbl K
MPUEMbI BbIYUC/EHUA 3HAYEHWIA [POOHLIX BbIPAKEHWIA, COLEPXKALMUX OObIKHOBEHHbIE U
[EeCATUYHbIE JPO6U.

MepexoanTb OT OAHON (hOPMbI 3anucK Yncen K apyroi (NpeobpasoBbiBaTb AECATUYHYHO
Apo6b B OObIKHOBEHHYI, OObIKHOBEHHYIO B [ECATWYHYIKO, B 4aCTHOCTU B OGECKOHEYHYHo
[EeCATUYHYIO Apo6b).

CpaBHMBaTb 1 YNopsAa0umMBaTh paLmoHaibHble Yucna. OKpyrnsaTb ymcna.

BbINONHATL NPUKNAKY W OLEHKY pe3y/ibTaTa BblYMCNEHNA, OLEHKY 3HAYeHWIN YNCNOBbIX
BbIp@XXeHWA. BbINOMHATL JECTBMA CO CTEMEHAMM C HATYpasibHbIMM NoKas3aTensivu.

MPUMEHATb NPU3HAKWN AENIMMOCTU, Pa3/IoKEHNE Ha MHOXUTE/IN HATYPa/lbHbIX YMCeN.

PellaTb MpakTUKO-OPUEHTMPOBaHHbIE 3afayun, CBA3aHHble C OTHOLUEHWEM BESINYUH,
MPOMNOPLMOHAIbHOCTLIO BENIMYMH, NPOLIEHTaMK, UHTEPNPETUPOBATL pe3y/bTaTbl peLleHuns 3ajau
C YYETOM OrpaHnyeHnid, CBA3aHHbIX CO CBONCTBaMU PacCMaTpUBaeMbIX 0ObEKTOB.

Anredpanyeckue BbIpaKeHUs

Wcnonb3oBaTb anrebpanyeckyto TEPMUHOMOTMKO W CUMBOMIMKY, MPUMEHATb eé B
rnpoLiecce 0CBOEHUA y4e6HOro maTtepuana.

HaxoauTb 3HaueHWsi 6YKBEHHbIX BbIP&XKEHWI MPU 3a[aHHbIX 3HAYEHWSAX NepeMeHHbIX.

BbINonHATL Npeobpa3oBaHms LLeNoro BbIPaXXEHUA B MHOTOY/EH NPUBEAEHNEM MOLOOHbIX
cnaraeMbiX, pacKpbITUEM CKOOOK.

BbINONHATL YMHOXEHWME OAHOYNeHA HA MHOrOY/IEH M MHOro4/ieHa Ha MHOTOY/IEH,
NPUMeHATb (hOpMY/ibl KBaZpaTa CyMMbl U KBagparta pasHOCTH.

OcyLecTBNATL PA3/IOXKEHNe MHOIOY/IEHOB Ha MHOXWUTENM C NMOMOLLbIO BbIHECEHUSA 3a
CKOOKM 06LLEero MHOXMWTeNs, rpynnupoBKX CraraeMblX, NPUMEHeHUs (opMy/ COKPaLLEHHOro
YMHOXEHWS.

MpuMeHATb Npeobpa3oBaHUs MHOTQY/IEHOB [N1A  PeLUeHUs pa3nyHbIX 3afady U3
MaTeMaTUKN, CMEXHbIX NMPeAMETOB, U3 peasibHON NPaKTUKK.

cnonb3oBaTb CBOMCTBA CTEMEHEN ¢ HaTypaslbHbIMU NOKasaTensaMm /i npeobpasoBaHms
BbIPaXKEHUI.

YpaBHeHusI 1 HEpaBeHCTBA

PellaTb NIMHENHbIe ypaBHEHUSI C OHON NepeMeHHON, MPUMeHAS npasuna nepexoga ot
NCXOLHOr0 YpaBHEHWUS K pPaBHOCU/IbHOMY eMy. [poBepsATb, ABNSETCA /M YUCIO KOPHEM
ypaBHEHUS.

MpYMeHATL rpadmyeckme MeToAbl NPU peLleHn NMHENHbIX YPaBHEHWIA 1 UX CUCTEM.

MofbvpaTb NpUMepbl Map Yuces, ABAAKOLUMXCA PEeLUeHUEM JIMHEMHOrO YpaBHEHUA C
ABYMS MEPEMEHHbIMMU.

CTpouTb B KOOPAMHATHOM MJIOCKOCTM rpauK JIMHEAHOrO YpaBHEHUA C [ABYMA
nepeMeHHbIMK, NOMb3YSACh FPaMKOM, NPUBOAMTL NPUMEPLI PELLEHNS YPaBHEHNS.

Pelwartb CUCTEMbI ABYX JIMHEMHbIX YPaBHEHWI C ABYMS MePEMEHHbIMW, B TOM 4uC/e
rpauyecku.

CocTaBnsiTb U pewwaTb /IMHENHOE YPaBHEHWE WU CUCTEMY JIMHENHBLIX YpPaBHEHWA MO
YCMIOBUIO 3afayun, WMHTEPNpPeTMpoBaTb B COOTBETCTBMM C KOHTEKCTOM 3afayM MNOSYYEHHbIV
pesy/nbTar.

DOyHKIUHA
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N306paxaTb Ha KOOPAMHATHOW MNPAMOW  TOYKM, COOTBETCTBYHOLLME 3a[aHHbIM
KoopauHaTtam, /lyyu, OTpesKW, WHTEepPBasibl, 3amnuCbiBaTb YWC/IOBbIE MPOMEXYTKM Ha
asirebpanyeckom si3bIKe.

OTmeuaTb B KOOPAMHATHOW MNOCKOCTW TOYKM MO 3afaHHbIM KOOpAMHATaM, CTPOWUTb
rpaukv IMHERHbIX (YHKUMIA. CTPOUTb rpagink yHKUUKM Y = [X|.

OnucbiBaTb C MOMOLLBIO (DYHKUMIA W3BECTHbIE 3aBMCUMOCTW MeXAY BeNUYUHaMM:
CKOPOCTb, BpeMs, PacCTOfHWe, LieHa, KONMYecTBO, CTOMMOCTb, MPOU3BOAUTENILHOCTL, BpeEMS,
06bem paboThl.

HaxoauTb 3HaveHne hYHKLMM MO 3HAYEHWIO €€ aprymeHTa.

MoHMMaTb rpatuyeckuii cnocob NpeAcTaBeHNs U aHaM3a MHAOPMALMK, U3B/EKATb W
WHTeprpeTnpoBaTh MHPOPMaLMIO U3 rPavKoB peasibHbIX NPOLLECCOB U 3aBUCUMOCTENA.

Pe3ynbTaTbl OCBOEHUSA NporpaMmbl y4e6HOro Kypca «I"eomeTpusi» K KOHLY 06y4eHns B
7 kaacce:

PacnosHaBaTb M3y4YeHHble TreoMeTpuyeckre (Urypbl, OMpeaensTb WX B3aMMHOE
pacnonoXeHue, M306pakaTb reOMeTpUYecKMe QUrypbl, BbIMNOMHATL YEPTEXM MO YC/OBMUIO
3agaun. V3vepsTb NMHERHble 1 YrioBble BeMYMHBI. PellaTb 3ajayn Ha BblYUCNEHWE OJIMH
OTPE3KOB N BEIMYUH YT/10B.

[enatb rpybyto OUeHKY IMHENHBLIX U YINOBbIX BEIMUYUH NPEAMETOB B PeaslbHOM XXM3HMU,
pasmMepoB  NPUPOAHbLIX 006bEKTOB. PasnuuyaTb  pasmepbl  3TUX  OOBLEKTOB MO MOPSAKY
BENIMYNHDI.

CTpouTb YepTeXxu K reoMeTpUYeCKMM 3agadam.

Monb3oBaTbCA MpPU3HaKamMyM pPaBeHCTBA TPEYro/IbHWKOB, WUCMOMb30BaTh MPU3HAKK W
CBOICTBa paBHOGEAPEHHBIX TPEYrOIbHUKOB NPU PELLEHNM 3a4ay.

MpoBOANTL NOTUYECKMNE PACCYXKAEHMS C UCMO/Ib30BAHNEM FEOMETPUYECKMX TEOPEM.

Monb30oBaTbCA MpPU3HaKaMy PaBeHCTBA MPAMOYrOMbHLIX TPeyrosibHUKOB, CBOWCTBOM
MeauaHbl, MPOBEAEHHON K TUMOTEHY3e MPAMOYrONbHOIO TPeyrofibHNKa, B PeLLeHum
reoMeTpUYecKmX 3agad.

OnpegensTb NapannieNnbHOCTb NPSMbIX C MOMOLLbLKO YI/I0B, KOTOpPble 00pas3yeT € HUMM
cekywas. Onpeaenstb NapannesibHOCTb MPAMbIX C MOMOLLBI0 PaBeHCTBa PacCTOSHWUIA OT TOYeK
O[lHOV NPSMOWA A0 TOYEK APYroi NPSMOiA.

PeluaTb 3aa4um Ha KneTyaToin bymare.

MpOBOANTL BbLIYMCNEHWS U HAXOAWTb YMUCMOBblE U OYKBEHHbIE 3HAYeHUS Yr/IOB B
reoMeTpMYecKMx  3agadax C  WCMO/Mb30BaHWEM  CYMMbl  YI10B  TPEYroflbHUKOB U
MHOrOYro/bHWUKOB, CBOWCTB YrN0B, 06pa3oBaHHbIX NPV MNepecevyeHMn [BYX MapannebHbIX
NPAMbIX CeKyllel. PellaTb NpakTUYecKmne 3afayn Ha HaxoXpaeHue yrnos. Bnagetb noHATUEM
reoMeTPUYECKOro MecTa TOYeK. YMeTb OMpeaensTb OWCCEKTPUCY Yyrna W CepefuHHbIR
neprneHAnKynap K 0Tpe3Ky Kak reoMeTpuyeckne Mecta ToUek.

dopmynnpoBaTh ONpeaeNieHnst OKPY)KHOCTU U Kpyra, Xopabl U AMaMeTpa OKPY>KHOCTH,
N0/b30BaTbCA MX CBOMCTBAMU. Y METb MPUMEHATL 3TV CBONCTBA MNPV PELLEHN 3a4au.

Bnagetb MOHATMEM ONMCAHHOM OKONO TPeyrosibHMKa OKPY)XXHOCTW, YMETb Haxo4uTb ee
LeHTp. MNonb3oBaTbCs (hakTamy 0 TOM, YTO GBUCCEKTPUCHI YII0B TPEYro/ibHMKA MEPECcEKatoTca B
OAHOW TOYKe, U O TOM, 4YTO CepefauHHble MNEPneHANKYNsSpPbl K CTOPOHaM TPEYrofbHMKa
nepeceKatoTCs B OHOM TOYKE.

Bnagetb MNOHATMEM KacaTeNbHOM K OKPY)KHOCTM, MOMb30BaThbCA TEOPEMOW O
neprneHANKYNAPHOCTY KacaTe/lbHOM 1 pagnyca, MPOBeAEHHOr0 K TOUKe KacaHus.

Monb3oBaTbCA MPOCTEMLLUMMW  TEOMETPUYECKMMU  HepaBeHCTBaMK, MOHMMATb WX
MPaKTUYECKNIA CMbICH.

MpoBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHMS C MOMOLLLIO LMPKYNSA U IMHENKN,

Pe3ynbTaTbl OCBOEHMS MpOrpaMMbl Y4eBHOro Kypca «BeposiTHOCTb M CTaTUCTUKa» K
KOHLL 06yuyeHus B 7 kiaacce:
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YuTtaTb MHMOpMaLMIO, NpeAcTaB/eHHY0 B Tabnuuax, Ha guarpammax, npeacraBnsaTb
[laHHble B BuAe Tabnuy, CTPOUTb AuarpaMMbl (CTONOMKOBbIe (CTONGYaTble) M KPYrosble) Mo
MaccuBam 3HaYeHUIA.

OnucblBaTb U WHTEPNPETUPOBaTb peasibHble YMCNOBbIE AaHHbIE, MPeLCTaB/eHHbIE B
Tabnuuax, Ha gmarpammax, rpaukax.

Wcnonb3oBaTb A1 ONWCaHWS JaHHbIX CTaTUCTUYECKMe XapaKTepUCTUKWU: CpeaHee
apugmeTMYeCcKoe, MemaHa, Hambo/bLLee N HaMMeHbLLEe 3HaYeHUs, pa3max.

VMeTb npefcTaBieHne O ClyyaiHOM WM3MEHUYMBOCTU Ha npumMepax LeH, (PU3NYecKmnx
BE/MYMH, aHTPOMOMETPUYECKMX  [aHHbIX, WMETb MNpeACTaB/leHMe O  CTaTUCTUYECKOM
YCTOYMBOCTH.

PesynbTaTbl OCBOEHUSI MPOrpamMMbl Y4e6HOro Kypca «Anreépa» K KOHLYY 06y4eHns B 8
KJ1acce.

Yucia 1 BbIYUCTIEHUA

cnonb3oBaTb HadaslbHble MPEACTaBMEHNA O MHOXECTBe AeNCTBMTENbHbIX uucen Ans
CPaBHEHWSA, OKPYINEHMS W BbIMUCNEHWNIA, N306paxKaTb [AENCTBUTE/bHbIE YMCNa TOYKaMM Ha
KOOPAUHATHOW MpPSMONA.

MpUMeHATb MOHATME apUPMETMUYECKOro KBafpaTHOr0 KOPHS, HaxXoAMTb KBajpaTHble
KOPHU, NCNO/b3YA NPY HEOOXOAMMOCTI KaslbKyNSTOP, BbINOMHATL NPeobpasoBaHns BbIPaXKEHWIA,
cofepXKalmnx KeagpaTHble KOPHN, MCMOb3ys CBOMCTBA KOPHEN.

Kcnonb3oBaTb 3anucy 60bLWKMX U MasibIX YMCEN C MOMOLLbIO [EeCATUYHbIX Apobein u
cTeneHen yncna 10.

Auredpanyeckue BbIpaKeHHs

MpYMEHATL MOHATME CTEMEHU C LENbiM MOoKasaTeNeM, BbIMOMHATL MNpPeobpasoBaHus
BbIPKEHWIA, COLepXaLLMX CTEMEHN C Lie/bIM NMoKasaTesiem.

BbINOMHATL TOX/AECTBEHHbIE MPE06pa3oBaHNA PaLMOHaIbHbIX BbIPaXXEHWUIA Ha OCHOBE
npaBua AeACTBUI Ha[ MHOTOYIEHaMK 1 anrebpanyecknMm apobsmu.

PacknafpblBaTb KBagpaTHbIA TPEXUIEH Ha MHOXUTENN.

MprMeHsTb NPeobpasoBaHNABLIPKEHNIA AN PELUeHWUs  pasfIMuHbIX  3adad U3
MaTeMaTKN, CMEXHbIX NMPeAMETOB, 13 peaslbHOWN NPaKTUKW.

Y];)aBHeHI/[ﬂ N HEPABEHCTBA

PeLlaTb NMHelHble, KBaLpaTHbIe YpaBHEHUA U paLMOHa/IbHble YpaBHEHWS, CBOAALLMECS K
HUM, CUCTEMbI BYX YPaBHEHWI C iBYMS NEPEMEHHbIMM.

MpoBOAMTb NPOCTENLLNE UCCEA0BaHUA YPaBHEHWI N CUCTEM YpPaBHEHWIA, B TOM YKC/ie C
MPUMEHeHVEeM rpanyecknx npeacTaBneHWn (ycTaHaBNMBaTb, WMEET /N YpaBHEHWEe Wan
CUCTeMa YPaBHEHWI PeLLIEHNS, eC/IN UMEET, TO CKOJIbKO, U MPOYee).

Mepexoautb OT CI0BECHON (DOPMY/NIMPOBKM 3afaun K eé anrebpamueckoli Mogenn ¢
MOMOLLBIO COCTaBfIEHUS| YPaBHEHWUS WM  CUCTEMbl YPaBHEHWI, WHTepnpeTUpoBaTh B
COOTBETCTBMU C KOHTEKCTOM 38241 NOMYYEHHbI pesy/bTar.

MPUMEHATb CBOCTBA YMNC/OBbIX HEPABEHCTB /19 CPaBHEHWS, OLEHKW, peLlaTh NMHelHble
HepaBeHCTBa C OAHOM MEepPeMEeHHOW W WX CUCTEMbl, [aBaTb rpavuecKyto WAMKOCTPaLMIO
MHOXECTBa peLleHNiA HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DOyHKIUHA
MoHMMaTb M UCMOMb30BaTb  (DYHKUMOHa/bHbIE MOHATUA U A3bIK  (TEPMUHbI,
CYMBO/INYECKME 0603HaYeHNs), OMpefensTb 3HayeHMe (YHKUMM MO 3HAYEHUKO apryMeHTa,
ornpeaensTb CBOMCTBA (YHKLMM NO e rpaduky.
B CTpouTb rpadmKn 3neMeHTapHbIX QYHKUMIA BUaa: y = £/x , y = x° , y = x°, y = Vx,
y=|x|,onuncbiBaTb CBONCTBA YNCNOBOW (hYHKLMN MO ee rpaduKy.

Pe3ynbTaTbl OCBOEHMS NPOrpaMMbl Y4eOHOr0 Kypca «["eoMeTpusi» K KOHLY 06ydeHus
B 8 KJacce:
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Pacno3HaBaTb OCHOBHble BWU[bl YeTbIPEXYrOSIbHUKOB, WX 3/1EMEHTbI, MOMb30BATLCA WX
CBOMCTBaMU MW peLeHny reoMeTPUYECKmX 3agad.

MpYMeHATL CBOMCTBA TOYKM MepeceyeHUss MeamaH TpeyrofibHMKa (LeHTpa Mmacc) B
peLLeHnm 3aay.

BnageTb NOHATMEM CpeaHel IMHUN TPEYroNbHUKa 1 Tpaneuun, NpUMeHsATL UX CBOMCTBA
Mpy pelleHnn reoMeTpuyeckux 3agady. [lonb3oBatbcA Teopemoit daneca M TeopeMol O
MPOMOPLMOHA/IbHBIX 0TPe3Kax, MPUMEHATb UX A5 PeLLeHNs NpaKTUYecKnX 3agau.

MpYMeHATb NPU3HaKK NOA06MSA TPeYroNIbHUKOB B PELLEHUN TeOMETPUYECKUX 3a4aY.

Monb3oBatbca TeopeMoi Mudparopa A1 pelleHnss reoOMeTPUYEecKMX M MpaKTUYeCKMX
3agay. CTpouTb MaTeMaTMyeCcKytd MOJAeNb B MPaKTUYeCKUX 3afadax, CaMOCTOATENIbHO [efaTb
YEPTEX N HAXO4UTb COOTBETCTBYHOLLME [/INHBI.

Bnafetb MOHATMAMU CUHYCa, KOCMHYCAa W TaHreHca OCTPOro yrna npsiMoyrosisHoro
TpeyrosibHUKa. Mob30BaTbCA ATUMU NMOHATUAMU A/1 PELUEHNS NPaKTUYECKMX 3a4au.

Bbluncnate  (pas3nMyHbiMKM - criocobamu)  MAowWadb  TPeyrofibHMKa W - naowagu
MHOIOYro/ibHbIX  (uryp (Mofib3yscb, rfAe HeobXoAUMO, KasibKynAaTopoMm). [pUMEHATb
MoJlyYeHHbIe YMEHUS B NPaKTUYECKMNX 3afa4ax.

Bragetb MOHATUAMW BMUCAHHOIO W LEHTPAIbHOrO Yrna, WCMob3oBaTb TEOpPeMbl O
BMUCAHHbIX Yrnax, yrnax Mexay xopgamu (CekyLumMMun) 1 yrie Mexay Kacate/lbHON 1 Xophon
MPU PeLLeHN reoOMeTPUYECKMX 3aau.

BnazfeTb MOHATUEM OMUCAHHOIO YeTbIPEXYro/bHMKA, NPUMEHSATbL CBOWCTBA OMUCAHHOMO
YEeTbIPEXYTONbHMKA NPU PELLEHNN 3aaad.

MMpYMeHATL NOMTyYeHHbIe 3HaHWS Ha NPaKTVKe — CTPOUTbL MaTeMaTuyecKue MoLenn Ans
3ajau peasibHOM XN3HU n NPOBOAUTH COOTBETCTBYHOLLME BbIYNCNIEHNSA C
NPUMeHeHVeM NoJo6UsA 1 TPUTOHOMETPUM (NOMb3YACh, FAe HEOOXOAMMO, Ka/lbKYNATOPOM).

Pe3ynbTaTbl OCBOEHUS MPOrpamMMbl Y4e6HOro Kypca «Anreépa» K KOHLY 06y4eHns B 9
KJIacce:

Yucaa 1 BLIYUCTECHUA

CpaBHVBATb U YNOPSA0UMBATb PaLMOHabHbIe 1 MPPaLIMOHabHbIe YMCha.

BbINOMHSATL apuMeTUYUeCKme AeNCTBUS C PaLMOHa/IbHBIMM YCaMK, COYeTas YCTHbIE U
MUCbMEHHbIE NPUEMbI, BbIMOMHATH BbIUUCNEHNS C MPPALMOHAbHBIMU YMCTAMU.

HaxoAnTb 3HaUeHUs cTeneHeli ¢ LeNbIMI NMOKasaTeNsiMy U KOPHEW, BbIYUCISTb 3HAUEHNS
UMCNOBBIX BbIPaXKEHWIA.

OKpyrnsaTb AeCTBUTENbHbIE UMCAA, BbIMOMHATL MPUKWAKY pesynbTaTa BblYMCEHWN,
OLIEHKY YMCNIOBbIX BbIPaXKEHWIA.

YpaBHeHusI 1 HEpaBeHCTBA

PelwaTb /NUHENHblE W KBadpaTHble YpPaBHEHWS, YPaBHEHWUS,, CBOAALMECA K HUM,
npocTelilume Apo6HO-paLOHa/IbHbIE YPaBHEHWS.

PeluaTb CUCTEMbI [BYX NIMHENHbLIX YPaBHEHUI C [ABYMS MEPEMEHHbLIMU N CUCTEMbI [BYX
YPaBHEHWIA, B KOTOPbIX OAHO YPaBHEHWE He ABNAETCS NMMHENHBIM.

PeliaTb TEKCTOBble 3adayn anredbpanmyeckum CrocoboM C MOMOLLbI COCTaBNEHUS
YPaBHEHUSA U CUCTEMbI ABYX YPaBHEHWIA C ABYMS MEPEMEHHbIMMU.

MpoBoAnTbL NPOCTENLLIME UCCEA0BAHNA YPaBHEHUI N CUCTEM YPaBHEHWUIA, B TOM YuMC/e C
NPUMEHEHMEM TpaMyecknx npeacTaBneHnin (yCTaHaBnMBaTb, WMMEET N YPaBHEHWE WK
CUCTEMA YPaBHEHWIA PELLIEHUS, €CIM UMEET, TO CKO/bKO, U MPoYee).

PewaTtb /NMHelHbIE HEPaBEHCTBA, KBajpaTHble HepaBeHCTBa, WM300paxaTb peLleHune
HepaBEeHCTB Ha YMC/I0BOI MPAMOIA, 3aNMCbIBaTb PeELLEHME C MOMOLLbKO CYMBOJIOB.

Pewartb CUCTEMbl /NHEAHbIX HEPaBEHCTB, CUCTEMbl HEPaBEHCTB, BK/IOYaKOLLMe
KBaZpaTHOe HEPaBEHCTBO, M306paXkaTb PELUEHME CUCTEMbl HEPABEHCTB Ha YMCNOBOWA MPSAMOIA,
3anmncbIBaTh PeLLeHne ¢ MNOMOLLbHO CMBOJIOB.

Kcnonb3oBaTb HepaBeHCTBa NPU PeLLeHn pas/IyHbIX 3a4ad.
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DOyHKIUHA

PacnosHaBaTb QyHKL MK M3y4YeHHbIX  BUAOB. [OKa3bIBaTb CXEMaTUYECKU
pacnosnoXeHne Ha KOOPAMHATHOM NNOCKOCTU rpavkoB PYHKUMIA Buga: y = £x, y = £x + b, y=
flx, y =ax2 + bx + ¢, y = x3, y = Vx, y = |x| B 3aBUCUMOCTI OT 3HAYEHWI1 KOINPNLINEHTOB,
OMMCbIBaTb CBONCTBA PYHKLWIA.

CTpouTb U M300paKaTb CXEMATUYECKN Tpadvkni KBagpaTUYHbIX (YHKLWIA, ONUCbIBaTb
CBOWCTBaA KBaAPaTUUHbIX (DYHKLWI MO X rpadmkam.

PacnosHaBaTb KBafpaTuuHyd  (yHKUMO no  opmyne, NPUMBOAWUTL  MPUMEpSI
KBagpaTUYHbIX (YHKLMWIA N3 peasibHOM XXU3HU, (N3VKK, TEOMETPUN.

YucaoBble mocJIeA0BaTC/JILHOCTH M IIporpeccuu

PacnosHaBaTb apUPMETNYECKYIO N TEOMETPUYECKYIO MPOrPecCcMmn Npu pasHbIX crnocobax
3afiaHuA.

BbINONHATL BbIYMCNIEHNSA C UCNOMb30BaHWEM (POPMY/ N-FO0 YneHa apuMeTUYECKOW K
reoMeTpPUYECKOo Nporpeccuii, CyMMbl NepBbIX N YIEHOB.

306paxkaTb YneHbl NOC/ef0BaTe/IbHOCTM TOUKAMM Ha KOOPAMHATHOM MI0CKOCTW.

PewlaTb 3afiaun, CBA3aHHbIE C YMUC/MIOBLIMW NOC/EL0BATENILHOCTAMU, B TOM YMC/e 3a4auu
3 peasibHOW >XXM3HU (C UCMOJb30BaHWEM Ka/IbKYNATOPA, LUPPOBLIX TEXHOMNOIMIA).

Pe3ynbTaTbl OCBOEHUS NPOrpaMmMbl y4ebHOro Kypca «I'eoMeTpus» K KOHLY 00y4eHns B
9 kiacce:

3HaTb TPUrOHOMETPUYECKME (DYHKLMM OCTPbIX YI/IOB, HaxXoAWTb C WX MOMOLLbHO
pa3/inuHble  31eMeHTbl  MPAMOYrO/fIbHOr0  TpeyrofibHuKa  («pelleHne  NpsiMOYro/bHbIX
TPeYronbHMKOB»). Haxoautb (C MOMOLLbK  KaslbKyNnsaTopa) AVHbI U YIbl AN8 HEeTabMUHbIX
3HAYeHWIA.

Monb3oBatbca  (hOPMynaMn  MPUBELEHWS U OCHOBHbIM  TPUFOHOMETPUYECKUM
TOX/AECTBOM /151 HAXOXAEHMNSI COOTHOLLEHWIA MEXAY TPUTOHOMETPUYECKUMI BENNUYMHAMMU.

cnonb3oBaTb TEOPEMbI CUHYCOB U KOCWHYCOB A/ HAXOXAEHUA PasfIMyHbIX 3/1EMEHTOB
TpeyronbHuKa («peLleHne TPeyrosibHUKOB»), MPUMEHSATb MX MPW PELUEHUN TeOMETPUYECKMX
3afau.

Bnagetb MNoOHATMSMW  Npeobpa3oBaHWs  MOAOOWMS, COOTBETCTBEHHbLIX  3/1EMEHTOB
nogo6HbIX ¢uryp. [lonb3oBaTbCA CBOWCTBAMM MOA0OOMSA MNPOU3BOMLHBLIX (UrYp, YMETb
BbIUMCASATb A/IMHbI U HaxOAWUTb YrAbl Y NOA06HbIX (uryp. MprUMeHsATL CBOIMCTBA NOA06MSA B
MPaKTUYeCKMX 3afavax. YMeTb NPUBOAMTL  MPUMeEPbI MOA06HbIX (UTYp B OKPYXKatoLLLEM MUpe.

Monb3oBaTbCA TeOpeMammn O NPOU3BEAEHWUN OTPE3KOB XOpA, O MPOM3BEAEHUN OTPE3KOB
CEKYLLMX, O KBafpaTe KacaTe/lbHOA.

Monb3oBaTbCA BEKTOPaMMK, MOHUMaTb WX TFEOMETPUYECKMIA U (IM3NYECKUIA CMbICH,
MPUMEHSATb WX B PELUEHUM TFEOMETPUYECKUX W (PU3MYECKMX 3afad. [MPUMEHSTb CKansipHoe
NPon3BeAeHNEe BEKTOPOB A1 HAXOXAEHWS ANVH W YT IOB.

Monb3oBaTbCA METOAOM KOOPAMHAT Ha M/I0CKOCTU, MPUMEHSTb €ro B  pelleHun
reoMeTPUYECKMX M NPaKTUYECKMX 3adau.

BnageTb MOHATUAMKU NPaBWUIbHOIO MHOTOYrONbHMKA, ANVHbI OKPY)KHOCTU, ANMHBI YT
OKPY)XXHOCTM W paguaHHON Mepbl yrna, YyMeTb BbIMMCAATb MAOWAAb Kpyra U ero 4acrtei.
MPUMEHATL NOMYYEHHbIE YMEHWNSA B MPAKTUYECKMX 3afadax.

HaxoamTb ocu (MW UEHTPbI) CUMMETPUM (PUIYP, NPUMEHATb ABVXKEHMS MIOCKOCTU B
MPOCTeALMX CryyasX.

MPUMEHATb NOMTyYeHHbIE 3HaHUA Ha NPaKTUKe — CTPOUTb MaTeMaTuyecKne mMogenun s
3a/ilay peasibHOM XXM3HU 1N NPOBOAUTL COOTBETCTBYIOLLME BbIYUCIEHUS C MPUMEHEHVEM NOAOOMS
1 TPUTOHOMETPUYECKMX (PYHKLMIA (MONb3YACh, IAe HEOOXO0AMMO, Ka/IbKYNATOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 ky1acc
Anrebpa
Ne n/m HaumeHoBaHue pa3jesnoB 1 TeM yueOHOI0 npeaMera KonuyecTBo yacoB
1. Uucna n BbluncneHus. PaLmoHanbHble Ynchna. 25
2. Aurebpanyeckme BblpaKeHus. 27
3. YpaBHEHNA 1 HepaBeHCTBa. 20
4. KoopaunHats! 1 rpamkun. @yHKUMK. 24
5. MoBTOpEHWe 1 0600LLEHNE. 6
O6LLee KOMMUYecTBo YacoB Mo nporpaMmme 102
CeomeTpua
Ne ni/m HaunmeHoBaHue pa3aeioB U TeM Y4eOHOI0 mpeaMera KoauyecTtBo 4acoB
1. MpocTeiilune reoMeTpuHecKne GUrypbl U X CBONCTBa. M3mepeHue 14
reoMeTPUYECKNX BESIMYMH.
2. TpeyronbHUKK. 22
3. [MapannensHble NpAMble, CyMMa YT/10B TPEYro/ibHUKa. 14
4, OKpPY>XHOCTb 1 Kpyr. [eOMeTpuyecKmne nocTpoeHus. 14
5. IMoBTOpPEHNE, 06006LLEHNE 3HAHWIA. 4
O6lLee KONMYecTBO YacoB No NporpaMmMe 68
BeposaTHOCTbL 1 CTAaTUCTMKA
Ne ni/m HaumeHoBaHue pa3aeioB U TeM Y4eOHOI0 mpeaMeTa KoauyecTtBo 4acoB
1. MNpepcraBneHvie gaHHbIX. 7
2. OnucatefibHag CTaTUCTUKa. 8
3. Cny4aiHas U3MEHUYMBOCTb. 6
4, BBefeHne B TeOputo rpadios. 4
5. BeposATHOCTb 1 YacToTa C/y4aliHoro CobbITHS. 4
6. O606LLeHMe, CUCTEMATN3ALMA 3HAHWIA. 5
O6lLiee KONMYeCcTBO YacoB No NporpaMmMe 34
8 kiace
Anrebpa
Ne n/mm HaumeHoBaHue pa3nenos U TeM y4e0HOI0 mpeaMera KosnvecrBo 4acos
1. Uncna v BbluncneHns. KsagparHble KOPHU. 15
2. Uncna v BbluncneHns. CTeneHs C LefibIM NoKasaTesem. 7
3. Anrebpanyeckme BbipaxeHns. KBagpaTHbIi TPEXUEH. 5
4. Anrebpanyeckue BblpaxxeHUs. Anrebpanyeckas Apoobb. 15
5. YpaBHeHNs 1 HepaBeHCTBa. KBagpaTHble ypaBHeHMS. 15
6. YpaBHEHUSA 1 HepaBeHCTBA. CUCTEMbI YPaBHEHMWIA. 13
7. YpaBHeHNA 1 HepaBeHCTBA. HepaBeHCTBa. 12
8. DyHKUMN. OCHOBHbIE MOHATYA. 5
9. @yHKUMKU. Yncnosble YHKLUN. 9
10. MoBTOpEHME 1 0600LLEHNE. 6
O6LLiee KoNM4ecTBO YacoB Nno nporpaMmMe 102
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["eomeTpus

Ne /o HaunmeHoBaHue pa3ieJioB U TEM y‘leﬁHOFO npeamera KoauuecTBo 4acoB
1. YeTbIpeXyronbHUKN. 12
2. Teopema daneca 1 TeopeMa 0 MPONOPLUOHA/IbHBIX 0TPe3Kax, Nof06HbIe 15

TPEYrOIbHUKW.
3. Mnowagab. HaxoxaeHve nnowaaein TpeyronbHNKOB Y MHOTOYTO/bHbIX (uryp. 14
Mnowagu nogobHbIX uryp.
4, TeopeMa MNudparopa v Havana TPUroOHOMETPUN. 10
5. YTbl B OKPY>XHOCTU. BriicaHHble 1 ONUCaHHbIE YETbIPEXYTONIbHUKN. 13
KacaTenbHble K OKPY>KHOCTW. KacaHne OKpPYXXHOCTENA.
6. MoBTOpEHME, 0606LLEHNE 3HAHWIA. 4
O6LLee KonmyecTBo YacoB No nporpaMmMe 68
9 kiacc
Anrebpa
Ne ni/m HaumenoBaHue pa3aesioB U TeM y4eOHOT0 peaMeTa KoauyecTtBo 4acoB
1. Yucna v BblumcieHus. [eicTBUTebHbIE YnCa. 9
2. YpaBHEHUs 1 HEPaBEHCTBA. Y pPaBHEHWS C OfHOV NePEMEHHOIA. 14
3. YpaBHeHUs 1 HepaBeHCTBa. CHUCTEMbI YPaBHEHWIA. 14
4. YpaBHeHWs 1 HepaBeHCTBA. HepaBeHCTBa. 16
5. PyHKUMN. 16
6. Yucnosble NocnefoBaTe/lbHOCTH. 15
7. MoBTOpEHWe, 0606LLEHME, CUCTEMATN3ALMS 3HAHNIA. 15
O6LLiee KOMYeCcTBO YacoB No NporpamMmMe 99
[eomeTpus

Ne i/ HaumeHnoBaHue pa3iesnoB 1 TeM yueOHOI0 npeaMera KonauyecTtBo 4yacos
1. TpuroHomeTpus. Teopembl KOCUHYCOB U CUHYCOB. PellieHVe TPeYrolbHUKOB. 16
2. Mpeo6pa3oBaHue Nogobus. MeTpuyeckme COOTHOLIEHWS B OKPYXXHOCTM. 10
3. BekTopb!. 12
4. JleKapToBbl KOOPANHATBI Ha MI0CKOCTU. 9
5. MpaBu/ibHbIE MHOTOYTObHUKW. [/IMHA OKPY>KHOCTY U NoLWaab Kpyra. 8

BbluncneHve niowasei.
6. JBVXXeHMs N0CKOCTU. 6
7. MoBTOpeHWe, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWIA. 5
OO6LLee KOIMYeCTBO YacoB No nNporpaMme 66
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