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N3yuyenne marematnku Ha 0asoBoM yposHe CPE/[HEI'O OBILIIET'O BPA3OBAHHUA nanpagneno na 0ocmuiicenue ciedylouux yeneii:

- (popMHupoOBaHUe NMpeACTABJIEHMI 0 MaTeMaTHKE KaK YHUBEPCATBHOM SI3bIKE HAyKH, CPEICTBE MOJICITUPOBAHUS SBJICHUHN U IIPOIIECCOB, 00 UACAX
U METOJIaX MaTEMaTHKU;

* pa3sBMTHe JIOIMYECKOI'0 MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMSI, AITOPUTMUUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILIUICHUS HA YPOBHE,
HE00X0AMMOM JTs Oynymieit mpoQecCHOHANBHOM AEATENBHOCTH, a TAKXKe MOCIEAYIONEro 00yIeHHUs B BHICIICH IIIKOJIE;

OBJIaJlecHHe MAaTeMATHYeCKUMH 3HAHHMSAAMHU M YMEHUSIMU, HEOOXOJAMMBIMU B [IOBCETHEBHOM KU3HU, ISl U3yUEHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHbBIX JTUCIUIUIMH Ha 0a30BOM ypOBHE, JUIs MIOJIy4€HHUs1 00pa3oBaHus B 001acTIX, HE TPEOYIOIUX YIi1yOJIeHHON MaTeMaTH4ecKoi
MIOATOTOBKH;

BOCIIMTAHME CPEACTBAMM MAaTEMATHKU KyJIbTYpbl IMYHOCTH, IOHUMAHUS 3HAUUMOCTH MaTeMaTHKH JJIs HAyYHO-TEXHHUYECKOT 0 Iporpecca,
OTHOIIEHUSI K MAaTEMAaTHKE KaK K YaCTH 00IIeUeIOBEYECKON KyJIbTYphl Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MaTEMAaTHKH, 3BOJIIOLUEH
MaTeMaTH4ECKUX UJIEH.

[T;manupyemMsie pe3yabTaThbl

.JII/I‘IHOCTHLIC, METANPEAMETHBLIC U IIPEAMETHBIC PE3YJIAbTATHI 0CBOCHUSA yqeﬁﬂoro npeamera
HI/I'-IHOCTHI)IQ, MCTANPECAMETHBLIC U TPCIMETHBIC PE3YIIbTAaTbl OCBOCHUSA y‘—Ie6HOFO npeamMeTa I/I3yquHe MaTE€EMaTHUKU Ha CTapI_Heﬁ CTYIICHU CPCIHETO
(momHOTO) 00I1IeT0 00pa30BaHus AAE€T BOZMOKHOCTh 00YJarOIMMCS JIOCTUYb CIIEIYIOIINX PE3YyIbTaTOB Pa3BUTHUS
6 IUYHOCIMHOM HANPAGIEHUU

® YMEHUE ACHO, TOYHO, rPAaMOTHO MU3/1araTb CBOUN MbIC/n B yCTHOI7I N MUCbMEHHOM peydn, NOHNMMaTb CMbICN nocTaB/IeHHOM 3a4a4un, BbiCTPanBaTb aprymeHTayuio,

NPUBOAMUTbL NPUMEPBI U KOHTPNPUMEPDI;

° KPUTUHHOCTb MbIWNEHNA, YMEHWNE PAaCNO3HaBaTb JIOTMYECKM HEKOPPEKTHbIE BbICKa3biBaHWA, OT/INYATb rMNOTE3Y OT d)aKTa;
npegcrasneHune o MaTemMaTUYeCcKon HayKe Kak cd)epe yeloBeYeCcKo AeATeENbHOCTHU, 06 aTanax ee Pa3BuUTUA, 0 ee 3Ha4YMMOCTHN ANA Pa3BUTUA LMBUIN3ALUN,
KpPeaTnBHOCTb MbilUNEHUNA, UHNUNATUBA, HaXO0A44YNBOCTb, aKTUBHOCTb NMPUN pelleHnn matemaTnyeCKkmnxX 3aay;
° YMEHNE KOHTPO/IMPOBATb NpouUecc N pe3ynbtaTt y“IE6HOﬁ MaTemMaTM4YecKom AeATENbHOCTU;
CNocobHOCTL K OMOUMOHaIbHOMY BOCNPUATUIO MaTEMATUYECKUX O6'beKTOB, 3a4av, DELLIEHVIVI, paCCV)KAEHMﬁ;

6 MemanpeomMemHoM HAnPaeIeHUU:
® nepBOHayva/ibHble NpeacTaBaeHns 06 Aeax U 0 MeToAax MaTeMaTUKM Kak 06 YHMBEPCAIbHOM f3blKe HayKn U TEXHUKK, O CPeaCTBE MOAEMPOBAHUA ABNEHUIA
1 NPOLLECCOB;
® yMeHMe BMAETb MaTEMATMUYECKYIO 33434y B KOHTEKCTE NPOBAEMHOM CUTYaLMUK B APYIUX UCLUNANHAX, B OKPYXKAIOLLEN KU3HM;
® yMeHMe HaxoAMTb B Pa3/IMYHbIX UCTOYHUKAX MHPOPMALMIO, HEOBXOAUMYIO AN1A PELIEHNA MaTeMaTUYeCKMX Npobaem, U NPeACTaBNATL ee B NOHATHOM GopMme;
® NPUHUMATb PELEHWNE B YCIOBUAX HEMOAHOW U U3BbITOYHON, TOYHOMN M BEPOATHOCTHON MHPOPMALMUW;
® yMeHMe NoHMMaTb M UCMOAb30BaTb MaTEMaTUUYECKME CPeACTBA HArNAAHOCTU AN UANOCTPALMK, UHTEPNPETALLMU, apryMeHTaumm;
®  yMeHMe BblABWUraTb rMNOTE3bl NPU peLleHnmr y4ebHbIX 3a4a4 U NOHMMaTb HEOBXOANMMOCTb UX MPOBEPKY;
® yMeHMe NPUMEHATb MHAYKTUBHbIE U AeAYKTUBHbIE CNOCO6bLI PACCyXAEeHWUIA, BUAETb Pa3NUHbIE CTPATErMM pPelleHmns 3a4ay;
® MOHWMAaHME CYLWHOCTU aArOPUTMUYECKMX NPEANMUCAHUIA U YMEHWE AeINCTBOBATL B COOTBETCTBMM C NPEA/IOKEHHBIM aNTOPUTMOM;
®  YMeHWe CaMOCTOATENIbHO CTAaBUTb LLe/IW, BbIBUPaTb M CO34aBaTb aTOPUTMbI ANA PELIEHUA yUeBHbIX MaTeEMATUYECKUX Npobaem;
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® yMeHMe NJaHMPOBaTb U OCYLLECTBAATb AEATENbHOCTb, HAaNpPaB/AEHHYIO Ha PeLleHne 3a4a4 UCCNea0BaTe/IbCKOro XapaKTepa;

6 npeOMemHoOM HanpaejleHuu:

e oBnageHune 6a30BbIM MOHATUIMHBIM annapaTom NO OCHOBHbLIM pasfesaM CoAepKaHuaA; NpeacTasieHne 06 OCHOBHbIX M3y4aeMblX MOHATUAX (UnCno,
reometpuyeckan ¢urypa, ypasHeHune, GyHKLMA, BEPOATHOCTb) KaK BaXKHENLLMX MaTeMaTUYECKMX MOAENAX, MO3BOMAIOLWMX OMMCHIBATb U M3y4YaTb peasibHble
npoLecchl U ABNEHUSA;

e ymMeHMe paboTaTb C MaTeMaTUYECKMM TEKCTOM (aHa/IM3MpPoBaThb, N3BAEKaTb HEOBX0ANMMYI0 MHGOPMALMNIO), TOYHO M FPAMOTHO BblpaXKaTb CBOM MbIC/M B
YCTHOM Y MUCbMEHHOM peUn C NPUMEHEHNEM MaTEMATUUYECKON TEPMUHOIOMMUN U CUMBOJIMKM, UCMONb30BaTb Pas3/inUHbIe A3bIKM MaTeMaTUKK, MPOBOAMUTb
KnaccudukaLmm, normyeckne o60CHOBaHUA, 40Ka3aTeIbCTBA MaTEMATUUYECKUX YTBEPIKAEHNIA;

e 0BA3AEHME HaBblKaMM YCTHbIX, MUCbMEHHbIX, MHCTPYMEHTa/IbHbIX BbIMMCAEHUI;

®  0BN3AEHME reOMETPUUYECKMM A3bIKOM, YMEHME UCMO/1b30BaTb €ro A5 ONMCaHUA NPeaMeTOB OKPYKaloLWEro M1pa; PasBuTUE NPOCTPAHCTBEHHbIX
npeAacTasieHnii U U306pasnTesIbHbIX YMEHNI, NpUobpeTeHne HaBbIKOB reOMETPUYECKMUX MOCTPOEHU;

®  yCBOEHME CMCTEMATMUYECKMX 3HAHMIA O MPOCTPAHCTBEHHbIX GUrypax U UX CBOMCTBAX, YMEHME NPUMEHATb CUCTEMATUUYECKME 3HAHUA O HUX AN PeLleHuns
reoMeTpUYECcKMX U NPaKTUYECKMX 3aaY;

® yMeHMe UCMOo/1b30BaTb GOPMY/ibl ANA HAXOXKAEHMSA Naowanein 1 o6 beMoB reomeTpudeckmx opuryp;

® yMeHMe NPUMEHATb U3yYeHHbIe MOHATUA, Pe3y/ibTaTbl, METOAbI A/1A PELLEHNA 33434 NPAKTUYECKOro XapaKTepa v 334,34 U3 CMEKHbIX AUCLMINVH C
MCMO/Ib30BaHWEM NPU HEOBXOAMMOCTU CNPABOYHbLIX MaTepPManoB, KabKyAaToOpa, KOMMNblOTepa.

COJEPKAHUE ITPOI'PAMMBbI

AJITEBPA

Kopuu u crenenn. Kopenb crennenn n>1 u ero cpoiictBa. CTeneHb ¢ pallMOHAJIBHBIM IOKa3aTejieM U ee cBoWcTBa. [loHATHE O CTeneHH ¢
JEMCTBUTENbHBIM NOKa3zaTereM. CBOMCTBA CTENEHU C JEHCTBUTEIbHBIM IMOKA3aTEIEM.

Jlorapudgm. Jlorapudm ymncna. OcHoBHOe jorapudmuueckoe ToxaectBo. Jlorapudm mpomsBeneHus, 4aCTHOTO, CTENEHU; MEPEX0]] K HOBOMY
OCHOBaHUI0. JleCITUYHBINA U HATYypaIbHBIN JorapudMel, 4UCIO €.

IIpeoOpa3oBanusi mpocTedIMX BBIPAKEHWI, BKIIOYAIOMINX apupMETHUYECKUE OIlepalii, a TakK)Ke OINEpalHi0 BO3BEJACHHS B CTENEHb U
oTepanuio JorapuGMUPOBAHHUSI.

OcHoBbl Tpuronomerpun. CuHHYC, KOCUHYC, TAaHI'€HC, KOTAHI€HC MPOU3BOJLHOrO yria. Paguannas mepa yrina. CHHYC, KOCHHYC, TaHT€HC U
KOTaHreHc yucia. OCHOBHbIE TPUTOHOMETpUYECKUE ToxAecTBa. PopMyiibl npuBeneHus. CUHYC, KOCHHYC M TaHI'€HC CyMMbl M PAa3HOCTH JIBYX YIJIOB.
CuHyc ¥ KocuHYyC ABOWHOro yrima. @opmynbl mosoBuHHOro yria. IIpeoOpa3oBaHusi cyMMbl TPUTOHOMETPUUYECKUX (DYHKUUN B MpPOU3BEACHHE U
MPOU3BEACHUA B CyMMY. BbIpakeHue TPUTrOHOMETpUYECKUX (YHKIMI dYepe3 TaHreHC MOJOBHHHOTO aprymeHTa. I[IpeoOpazoBanHus mpocTedmmx
TPUTOHOMETPUYECKHUX BBIPAKCHHIA.

[IpocTeiirie TPUroHOMETPUUYECKUE YpaBHEHUs. Pelliennst TpuroHoMeTpuyecKux ypaBHeHui. [IpocTeiire TpuroHoMeTpuyecKkue HepaBeHCTBa.
ApKCUHYC, apKKOCHHYC, apKTAaHT€HC YUCIIA.

O YHKIUHU
®ynkuuu. O61acTh onpeeneHust 1 MHOKeCTBO 3HaueHui. ['paduk ¢pynkuuu. [loctpoenue rpagukoB GyHKIHMA, 3a1aHHBIX Pa3TUYHBIMU CIIOCOOAMHU.
CpoiicTBa (h)yHKIIHI: MOHOTOHHOCTbD, Y€THOCTh U HEYETHOCTb, IEPHOTUIHOCTH, OTPAaHUUYEHHOCTh. [IpoMexXyTKH BO3pacTaHusl U yObIBaHMsI, HAUO OJIbIIIEe
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Y HaMMEHbIIIee 3HAUCHHSI, TOUKH SKCTpeMyMa (JIOKAJIbHOTO MakCUMyMa U MuHuMyMa). ['paduueckas uarepnperanus. [Ipumeps! GyHKIIMOHATBHBIX
3aBHCHUMOCTEHN B peasIbHbIX MIPOLIECCaX U SBICHUSIX.
OopartHas pynkuusi. OGnacTb onpeaeneHus U 006IacTb 3HaYeHU o0paTHON GyHKIMH. ['paduk 0OpaTHON QYHKIHH.
CreneHHasi pyHKIHS ¢ HATYPaJbHBIM N0KAa3aTeJieM, €€ CBOWCTBA U TpaduK.
BeprukanbHble 1 TOPU30HTAIBHBIE ACUMOTOTHI TpaduKoB. I'paduku qpoOHO-TMHEWHBIX (YHKITHIA.
Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U IpaduKH; IEPHOMIHOCTh, OCHOBHON TIEPHO/I.
Iloxka3zaTtenbHas QpyHKUHUSA (PKCIIOHEHTA), €€ CBOMCTBA U I'pauK.
Jlorapupmuyeckasi pyHKIHUs, €€ CBOWMCTBA U IpaduK.

[IpeoOpazoBanus rpadKoB: napajyieNbHbII IEPEHOC, CAMMETPHUS OTHOCUTEIBHO OCE KOOpAMHAT M CUMMETPHUSI OTHOCUTEIBHO Havasa
KOOpPJMHAT, CUMMETPHUS OTHOCUTENILHO MPSAMON Y = X, PaCTSKEHUE U CKATHE BJIOJIb OCEH KOOpIMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TonsTue o npexnene nocienoBaTebHOCTH. CyllleCTBOBaHUE Mpeiesia MOHOTOHHOM OrpaHUYeHHOH MOCe10BaTeIbHOCTH. J{JIMHA OKPYKHOCTH U
IJIOLIa/Ib Kpyra Kak Mpeienbl ocieaoBaTebHocTel. beckoHeuHo yObIBarolasi reoMeTpuyecKkasi Iporpeccus U ee CyMMa.

[lonsiTue o HeNpepbIBHOCTH (DYHKITHH.

[TonsiTue o mpou3BoAHON QPyHKINHU, GU3UUECKUN U T€OMETPUUYECKHI CMBICI TPOU3BOIHON. YpaBHEHHE KacaTeIbHOH K TpaduKy QpyHKINH.
[IpousBoiHbIE CyMMBI, PA3HOCTH, MPOU3BEACHUS, 4aCTHOTO. [Ipon3BOIHBIE OCHOBHBIX AMeMEHTapHbIX QyHKIUN. [IpruMeHneHue npousBoaHOM K
rccaeaoBaHuio PyHKIMA 1 mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHOM (QYHKIIUK U KOMITO3UIIMK JTAHHOW ()YHKITUHU C JTMHEHHOM.

[TonsTe 06 ompeneIeHHOM UHTErpaje Kak MIoNaan KPUBOJIMHEHHON Tpaneruu. [leppoobpaznas. @opmyna HeroTona-JleiioHua.

IIprMeps! HCIOJIB30BaHUS TPOU3BOTHON JUI HAX0KACHUS HAWIYYLIETO PEIIEHHUS B IPUKIAIHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX,
3agauax. HaxoxkaeHue ckopoctu [uis pouecca, 3aaHHoro ¢popmyinoit uinu rpadukom. [IpuMeps! npuMeHeHus MHTerpaia B pU3NKe U TeOMETPUH.
Bropas npousBogHas u ee GU3MUECKHUI CMBICIT.

YPABHEHUA U HEPABEHCTBA
Pemienune panroHanbHbIX, HOKa3aTeIbHbIX, JOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB. PelieHne nppanoHanbHbIX YypaBHEHHH.

OcCHOBHBIE IPUEMBI PEIIEHUS CUCTEM YPAaBHEHUI: MOACTAaHOBKA, aJIreOpandyeckoe CI0XKEeHHUE, BEICHHE HOBbIX IEpEMEHHbIX. PABHOCHIIBHOCTh
YPaBHEHHUM, HEPABEHCTB, CUCTEM. Pelenne npocTeNImux CUCTEM ypaBHEHUH C IBYMsI HEM3BECTHBIMU. PellleHne cucTeM HEPaBeHCTB € OTHOU
MepPEMEHHOM.

Hcnonb3oBaHue CBOMCTB U rpaduKoB (PyHKIMM NpU pelIeHUH ypaBHEHUN U HepaBeHCTB. MeTol MHTepBaioB. M300pakeHne Ha KOOPAMHATHON
IJIOCKOCTH MHOXKECTBA PELICHUN yPaBHEHHMM M HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CUCTEM.

[IpuMeHeHre MaTeMaTHYECKUX METOJOB Ul PELIEHHs COJepKaTelbHBIX 3a/lad W3 pasIin4yHbIX oOnacTedl Hayku M npakTuku. VHTepnperauus
pe3yibpTraTta, y4eT peajbHbIX OTpaHUYEHUN.

3JIEMEHTHI KOMBUHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEM

TabnuyHoe u rpaduueckoe MpeaCcTaBICHUE JaHHBIX. YUCIIOBbIE XapaKTEPUCTHKH PAJOB JaHHBIX.

[ToouepenHblit U OJHOBPEMEHHBIH BBIOOP HECKOJBKHX 3JIEMEHTOB M3 KOHEYHOro MHOXKecTBa. DOopMysbl Yuciia MepecTaHOBOK, COYETaHMH,
pa3merenuil. Pemenue komObuHaTopHbIX 331au. Popmyna 6uHoma HetoroHa. CBoiicTBa GMHOMHUANBHBIX KO3 duimenToB. TpeyronpHuk [Tackans.



DneMeHTapHbIE U CIOXKHBIE COObITHS. PaccMOTpeHre ciiydaeB U BEpOSITHOCTh CyMMBI HECOBMECTHBIX COOBITH, BEPOSATHOCTH MTPOTHBOIOJIOKHOTO
coObiTus. [loHsATHE O HE3aBHCUMOCTH COOBITHI. BeposATHOCTh M cTaTHCTUYECKash 4acTOTa HACTYIUICHHs COOBITHS. PemieHne mpakTH4ecKux 3afad c
IIPUMEHEHUEM BEPOSITHOCTHBIX METOI0B.

IF'EOMETPUA

IIpsimMble 1 muI0cKOCcTH B pocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUH (TOUKA.TIPSAMas, III0CKOCTh, IPOCTPAHCTBO).

[Iepecekaromuecsi, napauiesIbHbIE U CKPELIUMBAIOIIHECS IPSMBbIE.

VYron mexnay npsmMbiMH B npocTpaHcTBe. [lepneHnukynspHoCcTh npsMbIX. [lapamienbHOCTh M NMEPHEHIUKYISPHOCTh MPSMOM M IIOCKOCTH,
IIPU3HAKHU U CBOMCTBA. TeopeMa o Tpex nepneHaukyisapax. [IepreHauKymsap 1 HakJIOHHAs. YTOJI MKy NPSIMOU U IIJIOCKOCTBIO.

[TapannenbHOCTh IIOCKOCTEHN, NEPIEHANKYIIAPHOCTD TIIIOCKOCTEN, TPU3HAKKU U CBOKCTBA. JIByrpaHHbBIN YTroJI, JUHEUHBIN YTOJI IBYTPAHHOTO YIJIa.
PaccrosHus OT TOYKHM A0 MIIOCKOCTH. PaccTostHue OT mpsAMOM 10 INTOCKOCTH. PaccTosiHue Mexay napajjielbHbIMU IUIOCKOCTAMU. PaccTosiHue Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMU.

[TapamensHoe npoexkTupoBanue. Ilnomans OPTOroHaNBHON MPOEKIUN MHOTOYTOJIbHUKA.

N300paxkeHue npocTpaHCTBEHHBIX PUTYP.
MHuororpanauku. Bepuinnel, peOpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpaHHsie
yriibl. Beinykiible MHOTOrpaHHUKH. Teopema Ditnepa.

[Ipu3ma, ee ocHOBaHus1, OOKOBBIE pedpa, BbIcOTa, O0OKOBask MoBepxHOCTh. [Ipsmas u HaxioHHas nmpusma. [IpaBunpHas npusma. [lapamnenenunen.
Ky6.

[Mupamuna, ee ocHoBaHME, OOKOBBIE pedpa, BEICOTA, OOKOBAst MIOBEPXHOCTh. TpeyroyibHas
nupamuaa. [IpaBuibHas nupamuga. YceueHHas NupamMmua.

Cummerpuu B KyOe, B mapajuienenumnese, B npusme 1 nupamue. [lonstue o cummerpuu B
IIPOCTPAHCTBE (LIEHTpalbHAas, OceBasl, 3epKayibHas). [Ipumepbl cuMMeTpHii B OKpyXkaromeM MUpe.

Ceuenus Ky0a, IpU3MBbI, MUPAMU/IBI.

IIpencraBinenue o MpaBUIbHBIX MHOIOIPAaHHUKAX (TETpa’ap, KyO, OKTasAp, JOJEKa’Ap U UKOCAIP).

Tena u noBepxHocTH BpameHus. [unuHap u konyc. YcedeHHbl koHyc. OcHOBaHHeE, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
OceBble ceYeHMsI M CEYECHHUS NTapaJlJIeIIbHBIE OCHOBAHMIO.

Hlap u cdepa, ux ceueHus, kacaTeabHas INIOCKOCTb K cdepe.
O0BeMbI TeJ1 ¥ IJI0IAAN UX oBepxHOcTeli. [lonsTue 06 o6beme Tena. OTHOIIEHHE 00BEMOB OJOOHBIX Tell.

®opmynsl 00beMa Kyba, MPsIMOYTOJILHOTO Hapajulelenuesa, Ipu3Mbl, uinHapa. Popmynsl o0beMa nupamMuibl U KoHyca. GopMysibl MIOIAIN
MOBEPXHOCTEHN IMINHPA U KoHyca. DopMysbl 00beMa 11apa u miouanu cepsl.

Koopauuatel m BeKTOpbI. JleKapTOBbI KOOPAMHATHI B mpocTpaHcTBe. DopMmynna paccTOSIHUS MEXAy JByMs TOYKaMH. YpaBHEHUs cdepbl U
m1ockoctu. PopMyiia paccTOSIHUA OT TOUYKHU 10 IJIOCKOCTH.

Bextopel. Moayne Bekropa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB U YMHOKEHHE BEKTOPA HA YHUCIIO. YTO0JI MEXIy BekTopaMu. KoopauHaTs!
BekTOpa. CKalsipHOE Npou3BeAcHNE BEKTOpoB. KommnHeapHbie BEKTOpBL. PasnoskeHue BeKTOpa 1o IBYM HEKOJUIMHEApHBIM BekTopaMm. KommianapHeie
BEKTOpBIL. PaznokeHue no TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

TPEBOBAHMUA K YPOBHIO IIOATI'OTOBKU BbIITY CKHUKOB
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B pezynomame usyuenus mamemamuku Ha 6A3080M ypoGHe YUEHUK 00J1)HCEH
3HATH/IOHMMATDH

3HAYEHUE MATEMaTUYECKOW HayKH JUIsl pELIeHUs 3a/1a4, BOSHUKAIONINX B TEOPUU MU IIPAKTHUKE; IIUPOTY U B TO K€ BPEMSI OTPAaHUUYEHHOCTb IPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHaJIM3y U UCCIIEIOBAHUIO NPOLIECCOB U SIBJICHUI B IPUPOJIE U OOILECTBE;

3HAa4YCHUE TPAKTUKU U BOTIPOCOB, BOZHUKAIOIINX B CAMOW MaTeMaTuKe sl (JOPMHUPOBAHUS M PA3BUTHS MATEMAaTHUECKON HAYKU; UICTOPHIO Pa3BUTHS
MOHATHS YUCIIA, CO3AAHNUS MaTEMaTHUYECKOT O aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;
* YHHUBEPCAJbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEeMAaTHYECKUX PACCYKICHUHN, MX IPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEYECKOM e TEIbHOCTH;

BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOLECCOB OKPYKAIOILIET0 MHPA.
AJITEBPA
yMeTb

BBINIOJIHATH apu(MeTHUYeCcKe IeHCTBUS, COUeTas YCTHhIE U MMCbMEHHBIE IPHUEMbI, IPUMEHEHUE BHIYMCINTENbHBIX YCTPOUCTB; HAXOIUTh 3HA4EHUs
KOPHS HaTypaJbHOW CTENEHH, CTENIEHH C pallMOHAIbHBIM IOKa3aTeseM, JJorapugma, UCIOJIb3ys IpU HE0OXOJUMOCTH BbIUUCIUTEIbHBIE YCTPONUCTBA;
M0JIb30BaThCsI OLIEHKOM M MPUKHUAKOW MPH MPAKTHUECKUX pacyeTax;

MIPOBOJMTH 10 U3BECTHBIM (hOpMyJiaM U IpaBuUiiaM MpeoOpa3oBaHus OyKBEHHBIX BbIPaKEHUMN, BKIIOYAIOIIUX CTENIEHH, PaJUKabl, JIOTapupMbl U
TPUTOHOMETpHYECKHE DYHKIUY;

BBIYMCIISTH 3HAYEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYILIECTBIISAS HEOOX0JUMbIE MOJICTAHOBKH U MPE00pa3oBaHus;
HCI0JIL30BATH NPHOOpeTeHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOM 1eATeJbHOCTH U NOBCeHEBHOM "KU3HU IS

MPAKTUYECKUX PacdyeToB Mo Gpopmynam, BKIoUas GopMyIbl, coaepKaliue CTeNeHH, paiuKaibl, JorapudMbl 1 TPUrOHOMETpHUecKre (QyHKINH,
HCIOJIb3YS MPU HEOOXOIMMOCTH CIIPABOYHBIE MaTepUabl U MPOCTEUIIINE BHIYUCINUTEIbHBIE YCTPOHCTBA.
O YHKIIUU U TPAOUKHA
yMeThb

OTIpeeNATh 3HaUeHHe (PYHKIUU M0 3HAYCHHUIO apryMEeHTa MpY Pa3IMuHbIX criocobax 3aianus QyHKIUH;

CTPOUTH rpaQUKU U3yYCHHBIX (DYHKIINI;

OIMCHIBATh MO IpaduKy U B MPOCTEHIINX ClTydasx 1o GopMmysie MOBeIECHUE U CBOMCTBA GYHKIIMI, HAXOAUTH 10 rpaduky GyHKIUU HAHOOJIbIIUE U
HaVMEHbIIINE 3HAYCHUS;
© peliaTh ypaBHEHUS, IPOCTEHIIINE CUCTEMbl YpaBHEHUM, UCTIOJIb3ysd CBONCTBA QYHKIUNA U UX IpadUKOB;
HCIO0JIb30BATh NPHOOPETeHHbIE 3HAHUS M YMEHHUS B MPAKTUYECKOH 1eATeJIbHOCTH UIIOBCEIHEBHOM KMU3HHU JIS:

OIHCAHUs C TOMOIIbIO (PYHKIUN PA3IMYHBIX 3aBUCUMOCTEH, IPECTABICHUS UX IpauuecKu, HHTepIpeTauuu rpaduKoB;
HAYAJIA MATEMATHYECKOI'O AHAJIM3A ymers

BBIYHCIISTH IPOU3BOJAHBIE U MEPBOOOPA3HBIE 3IEMEHTApHBIX (DYHKIUH, UCTIONIB3Yys CIIPABOYHBIE MAaTEPUAIBI;
HCCIIeIOBATh B MPOCTEUIIUX CITydassX (YHKIMU HA MOHOTOHHOCTb, HAXOJAUTh HanOOJIbIINE M HAMMEHBIINE 3HaUeHUsl (DYHKIIHH, CTPOUTh Tpaduku
MHOTOWJIEHOB U MPOCTEHIINX PAIMOHATBHBIX (PYHKIIMIA ¢ UCTIOJIB30BAHUEM aliapaTa MaTeMaTH4eCKOTO aHAIN3a;

BBIYUCIIATH B MPOCTEHIINX CITydasiX IUIOIAAM € UCIIOJIb30BaHUEM MEPBOOOPA3HOM;
HCIIO0JIL30BATH NPHOOpPETEeHHbIE 3HAHNSA W YMEHHSA B IPAKTHYECKOM 1esiTeIbHOCTH M OBCEHCBHOM JKM3HM JUIS:



pelIeHns TPUKIIAJHBIX 33/1a4, B TOM YUCIIE COLUAIbHO-OKOHOMUYECKUX U (PU3UYECKUX, HA HAaUOOJIbIINE M HAMMEHBIINE 3HAYCHUsI, HA HAXOXKICHUE
CKOPOCTH M YCKOPEHHSL.
YPABHEHUA U HEPABEHCTBA
yMeThb
pemarh panMoHaIbHbIE, TOKAa3aTeIbHBIE U JIOTapu(hMUIECKAE YPAaBHEHUSI M HEPABEHCTBA,
MIPOCTEMIINE HPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
COCTABJISITh YPABHEHUS U HEPABEHCTBA 110 YCIOBHIO 33/1a4M;
WCTIOJIB30BATH IS MPUOIMKEHHOTO PEIIeHUs] YpaBHEHUI U HEPABEHCTB TpaprUeCKHii
METOJ;
* 1300pakaTh HAa KOOPJAWHATHON MJIOCKOCTH MHOXKECTBA PEIIEHNUH POCTENIINX ypaBHEHUN
U UX CUCTEM;
HCI0JIL30BATH NPHOOpeTeHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKON [1esiTeJIbHOCTH U NMOBCEAHEBHOM KU3HM IS
MTOCTPOEHHUS U NCCIIEA0BAHUS TPOCTEUIINX MAaTEMAaTHYECKUX MOJIENEH.

3JIEMEHTBI KOMBUHATOPUKU, CTATUCTUKHU U TEOPUU BEPOSITHOCTEN yMeThb
penraTh MpoCTeHIIe KOMOMHATOPHBIE 3a7a4 METOJIOM Iepedopa, a TaKKe ¢ UCIOJIb30BaHUEM U3BECTHBIX (POPMYIT;
BBIYUCIISITH B IPOCTEUIITNX CITydassX BEPOSTHOCTH COOBITHI HAa OCHOBE T0J/ICUETa YHCIIa HCXOJIOB;
HCI0JIb30BATH NMPUOOpPETEHHbIE 3HAHMS U YMEHUA B MPAKTHYECKOM AeSITeJIbHOCTH U MOBCEAHEBHOM "KU3HU IS
* aHAJIM3a PEATbHBIX YMCIIOBBIX JAaHHBIX, IPEICTABICHHBIX B BUC IUarpamm, rpa)ukos;
- aHaNKM3a HHOOPMAITUU CTATUCTUICCKOTO XapaKkTepa;
IF'EOMETPUSA ymers
- pacro3HaBaTh Ha YEPTEkKaxX U MOJCIISIX TPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUSIMH, H300paKECHUSIMH,
OMKCHIBATh B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX M TNIOCKOCTEH B MMPOCTPAHCTBE, apTYMEHTHPOBATH CBOM CY)KJICHHS 00 3TOM pacCIiOJIOKEHUH;
aHAIM3UPOBATh B IIPOCTEUIITUX CITydasX B3aUMHOE PACIIOJI0KEHHE OOBEKTOB B IIPOCTPAHCTBE;
n300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIC T€JIa; BBITIOJHATD YEPTEKH 110 YCIOBHUAM 3a/1a4;
CTPOUTH MPOCTEHUIIINE CEYCHUS KyOa, PU3MBbI, ITUPAMU/IBI;
* peliath MIaHUMETPUYECKHE U MTPOCTEHIINEe CTepeOMETPUYECKIE 33/1a4l Ha HAX0XKACHUE TeOMETPUUYECKUX BEIMYHH (IUIMH, YTIIOB, TUIOMIACH,
00bEMOB);
HCIIOJIH30BATh MPHU PEUICHUH CTEPECOMETPUUYECKUX 33J1a4 TUIAHUMETPUUSCKHE (PaKThl U METOIbI;
MIPOBOJIUTH JOKA3aTeJIbHbIE PACCYXKIECHUS B XO/I€ PEIICHUS 3a/1a4;
HCIO0Jb30BATh NPHOOPEeTeHHbIE 3HAHUA M YMEHHMS B MPAKTUYECKOM 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HM 114
UCCIe0BaHUs (MOAETUPOBAHNSI) HECIOKHBIX MPAKTUYECKUX CUTYAIIU Ha OCHOBE U3YUYEHHBIX (OPMYI U CBOMCTB (puryp;
BBIYHCIICHUS 00BEMOB U TUIOIIA/ICH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEIl MPH PEIICHUU MPAKTUYECKUX 3a/1a4, UCTIONb3Ys MTPH HEOOXOAUMOCTH
CIIPAaBOYHMKHU U BBIUYHUCIIUTENIbHBIE YCTPOMCTBA.



TEMATHUYECKOE IIVIAHUPOBAHHUE
TeMmaTnueckoe IUIAHUPOBAHUE MOAVISA «AJire0pa ¥ Hayajia MAaTEMATUYECKOr0 aHainu3a» (3 yaca B HEAEIIO)

Ne o/n HasBanue riaBbl KosnnyecTBo yacoB

1. 10 kaacc

2. IMoBTOpenue kypea 7 -9 kinacca 7
3. BxoaHo# KOHTpOIB 1
4, I'nasa 1. [{eiicTBUTE/IbHbIE YHCJIA 9
5. Konmponvnas paboma Nel «Cmenenw ¢ deticmeumenbHblM nOKa3amesem 1
6. I'nasa II. Ctenennasa GpyHKumus 11
7. Koumponvnas paboma Ne2 «Cmenennast oynxyusiy 1
8. I'napa II1. Iloka3areabHast pyHKIMS 11
9. Koumponvnas paboma Ne3 «lloxazamenvras @yHukyusiy 1
10. Inaga V. Jlorapupmuveckasi GpyHKIus 15
11. Koumponvnas paboma no Ned «Jlocapughmuuecxasn gpynxkyus» 1
12. I'aaBa V. Tpuronomerpuyeckue Gpopmy.abl 22
13. Koumponvnas paboma Ne5 «Tpueonomempuueckue ghopmynviy 1
14. I'nasa VI. TpuroHomMerpuyeckne ypaBHeHusI 14
15. Koumponvnas paboma Ne6 « Tpueonomempuueckue ypasHenus» 1
16. IMoBTOpenne Kypca anredopni 10 kiaacca 7




17. 11 kaacce

18. IMoBTOpeHne kypca anredpsi 10 kiacca 7
19. Bxoonoit konmponw 1
20. I'nasa VIl. Tpuronomerpuyeckue GyHKIun 13
21. Koumponvnas paboma Nel «Tpueonomempuueckue ¢hynxyuuy 1
22. I'nasa VIII. Ilpon3BonHasi U ee reoMeTpHMYeCKUI CMBIC 15
23. Koumponvnas paboma No2 «IIpoussoonas u ee ceomempuyeckuil CMulCLy 1
24, I'nasa IX. IlpuMeHeHne NPOM3BOIHON K MCCJIEJOBAHNIO (PYHKIIUIH 11
25. Koumponvnas paboma Ne3 «llpumenenue npousgooHoll Kk ucciedo8anuto QyHKyui» 1
26. I'naBa X. MuTerpan 10
27. Konmponvnas paboma Ned « Unmezpany 1
28. I'aasa X1. KomouHaTopuka 9
29. Konmponvnas paboma Ne5 «Kombunamopukay 1
30. IaaBa Xl11. DjieMeHTBI TeOPUHU BepoOSITHOCTET 10
31. Konmponvnas paboma Neb6 «Dnemenmol meopuu 8eposimHocmenty» 1
32. I'nasa XIIl. CrarucTuka 7
33. Koumponvnas paboma Ne7 « Cmamucmuxay 1
34. HroroBoe moBTopeHue Kypca anreOpsl M Hadal MaTeMaTHIECKOT0 aHaJIH3a 22




Temarrueckoe mianupoBanue Moayias «['eomerpus» (2 yaca B HEJCITIO)

Ne o/t HazBanue rnaBsl KonuuectBo yacoB

1. 10 KJIACC

2. BBEJAEHUE. AKCUOMbBI CTEPEOMETPUUN U UX CJIIEJCTBUA 5
3. I'naBal. [TAPAJUJIEJIBHOCTD ITPSIMBIX U IIJIOCKOCTEN 18
4. Kontpoannas padora Ne 1 no teme: «IlapanjieabHOCTh NPSAMBIX H MJI0CKOCTEI 1
5. Koutpoabnas padora Ne 2 mo teme: «Terpadap u mapanjejenumnen) 1
6. I'nasa2. [IEPTIEHIUKYJISIPHOCTb ITPSIMBIX U IJIOCKOCTEH 16
7. Kontpoannas padora Ne 3 no teme «IlepnieHIuKyAAPHOCTH NPAMBIX M IJI0CKOCTEID 1
8. I'maa3. MHOI'OI'PAHHUKHA 15
9. KoutpoabHasi padora Ne 4 mo Teme « MHOrorpaHHUKW 1
10. [ToBTOpenue xypca reomerpun 10 kmacca 12
11. 11 KJIACC

12. I'maBa 4.BekTopbl mpocTpaHCTBE 7
13. I'maBa 5. Meroa KOOpAWHAT B IPOCTPAHCTBE. J{BU>KEHHUS. 12
14. KonTtposbnas pabora Nel mo reme «BekTopbDy 1
15. KonTtposbHas padora Ne2 o teme «CKrajisipHOe NIPOU3BeJeHHEe BEKTOPOB» 1
16. I'maBa 6. [unnuap, koHyC, mIap. 16
17. KonTtpoabnas padora Ne3 mo teme «Tena BpameHus» 1

10




18. I'nasa 7. O0beMBI TET 18
19. KonTtpoabnas padora Ned o teme «O0beMbI Te» 2
20. Hrorosoe nmoropeHue Kypca reoMeTpuu 10

11




