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MNOACHUTEJNIbHAA 3ATIMCKA

Pabouas nporpamma yuye6Horo kypca «leometpus» 6a30BOro ypoBHs Ana obyuatoumxcs 10-11 knaccoB paspaboTaHa Ha ocHoBe PefepasbHOro
rocyfapCTBeHHOro 06pas3oBaTe/ibHOr0 CTaHAapTa cpefHero obuwiero obpas3oBaHWs, C YYETOM COBPEMEHHbIX MUPOBbLIX TpeboBaHWiA, NpeAbABASEMbIX K
mMaTemaTMyeckoMy o06pa3oBaHuio, 1 TpagMLumMii poccuitickoro obpasoBaHus. Peanusauna nporpaMmMbl 06ecrneynBaeT oBflafieHVe KHOUYeBbIMU KOMMETEHLNAMMY,
COCTaBNAKLWMMN OCHOBY A/1 CAMOPa3BUTUA U HENPEPbIBHOTO 06pa3oBaHNs, LLeNOCTHOCTb 06LLEKYNbTYPHOrO, TMYHOCTHOIO M NO3HaBaTe/lbHOr0 Pa3BUTUS
NIMYHOCTU 0BYYaOLLNXCS.

UEIN NM3YHUHEHVA YYEBEHOIO KYPCA

Ba)XHOCTb y4eOGHOro Kypca reoMeTpum Ha YPOBHe cpefHero obuiero obpasoBaHusi 06ycnoBneHa NPakTUYECKON 3HAYMMOCTbIO METaNpPeAMETHbIX U
NPeAMETHbIX Pe3ynbTaToB 00yUYeHUS TeEOMETPUMN B HanpaBieHUM MMYHOCTHOIO pa3BUTUA 00yYaroLWwmxca, HopmMmpoBaHus yHKLMOHAIbHON MaTeMaTUYeCKOWA
rPaMOTHOCTW, W3YYEHUSA [PYIrMX Y4YebHbIX AUCUMNAUH. PasBuTuve y 06ydarowmxcs MpaBUbHbIX MPeACTaBNeHUA O CYWHOCTU W MPOUCXOXKAEHUN
reoMeTpuYecKnx abecTpakLyuii, COOTHOLIEHNN pPeasbHOro U MAeanbHOr0, XapakTepe OTPaXeHUS MaTeMaTUUYEeCKOl HayKoW ABMEeHWI 1 NPOoLeccoB peanbHOro
MUpa, MecTe reoMeTpun B CUCTEME HayK M PO MaTeMAaTUYECKOro MOAENMPOBaHWA B HayYHOM MO3HAHMM U B NPaKTUKe CNOCOOGCTBYET (hOPMUPOBAHUIO
Hay4YHOro MMPOBO33PEHNA YUaLLMXCA, & TaKXKe KayeCTB MblLAEeHNA, HEOOXOANMbIX ANS. afanTalum B COBPEMEHHOM 06LLecTBe.

CeomeTpus ABNSETCA OAHUM M3 6a30BbIX NPEAMETOB HA YPOBHE CpefHero obLiero o6pasoBaHns, Tak Kak 06ecneymBaeT BO3MOXHOCTb U3YUYeHUS Kak
ANCLMNANH eCTeCTBEHHO-HaYYHOl HanpaBAeHHOCTM, TakK U FyMaHUTapHOIA. _ .

Nornyeckoe MbiWNeHWe, HOPMUPYEMOe MPU M3YUYEHUU OOYYarLMMUCA MOHATUAHBLIX OCHOB FEOMETPMU U MOCTPOEHWM LLEMOYKM NOTUYECKUX
YTBEPXAEHWNI B XOZie PELLUEHNS TeOMETPUYECKMX 3afa4, YMEHWUE BbIABUIaTb M ONPOBepraTb rMnoTe3bl HEMOCPEACTBEHHO MCMOMb3YHTCA NPU PeLleHnn 3agay
eCTECTBEHHO-HAYYHOT 0 LMKNA, B YACTHOCTM'M3 Kypca (hU3UKW.

YMeHMe OpUeHTUPOBATLCS B MPOCTPAHCTBE UIPaeT CYLLECTBEHHYHO POJb BO BCEX 06/1aCTAX AeATENbHOCTH YenoBeka. OpueHTaLMs YenoBeKa BO BPEMEHN
W NMPOCTPaHCTBE — HEO6X04MMOe YCNOBUE €ro COLMANbHOro 6bITUSA, (hopMa OTPaXKeHWs OKPYXKatoLLero Mupa, ycnoBue YCMewHOro no3HaH1s U akTUBHOIO
npeo6pa3oBaHuns feiicTBUTENbHOCT. OnepupoBaHWe MNPOCTPAHCTBEHHbLUM 06pasamy 06beAUHSAET pasHble BUAbl yYyeGHOW ¥ TPYAOBOW AeATeNbHOCTHU,
SIBNSIETCH OAHUM U3 NPO(ECCUMOHANbHO BaXKHbIX KauyecTB, NO3TOMY aKTya/ibHa 3afavya hoOpMUPOBaHUSA Y 06yYarOLUXCH MPOCTPAHCTBEHHOTO MbILU/IEHUS KaK
Pa3HOBMAHOCTU 06PA3HOT0O MblLUNEHNUS — CYLLECTBEHHOrO KOMMOHEHTA B NMOArOTOBKe K MPaKTUYeCKOl AeSTeNbHOCTU MO MHOTUM HanpasfieHUsM.

Llenb ocBoeHUs nporpammbl y4eBHOro Kypca «I eomMeTpusi» Ha 6a30BOM YPOBHe 00y4YeHuMs - 06L1e06pa3oBaTeNibHOE U 0OLLEKYbTYPHOE pPa3BUTHE
obyuyarowmxca yepes obecrneyeHne BOIMOXHOCTY MPUOOPETEHNSA U UCMONb30BaHUS CUCTEMATUYECKMX TEOMETPUYECKMX 3HAHWIA 1 AelCTBUI, cneundnyHbIX
reoMeTpum, BOSMOXHOCTM YCNELHOro NPOLO/MHKEHNS 06pa3oBaHNs NO CNeLManbHOCTAM, He CBA3aHHbLIM C NPUKAAAHbIM UCMNOMb30BAHNEM FeOMETPUN.

Mporpamma no reoMeTpun Ha 6a30BOM YpPOBHe MpeHa3HauyeHa A1 06yUatoLMXC CPEAHEN LWKOMbI, HE UCMbITbIBABLINX 3HAYUTENbHbLIX 3aTPYAHEHWI
Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHMs. Takum 06pa3om, obyuyarolimecs Ha 6a30BOM YPOBHE AO/MKHbI OCBOWTbL 0OLIME MAaTEMATUUECKUE YMEHUs,



CBA3aHHbIE CO CMeunpUKOA reoMeTpum U HEO6X0AMMbIE /15 XXU3HN B COBPEMEHHOM 06LLecTBe. Kpome 3TOro, OHY MMEKT BO3MOXXHOCTb U3YUYUTb FEOMETPUIO
6onee rny60Ko, ecnn B fanbHelLlliemM BO3HUKHET HEOOX0AMMOCTb B FEOMETPMUYECKMUX 3HAHUAX B NPOGECCMOHANbHOW AeSATE/IbHOCTMN.

[oCTM>KeHMe LUenn OCBOEHUS nporpamMmbl 06ecreynBaeTcs peLleHVMemM COOTBeTCTBYHOLWMX 3agady. MpuopuTeTHbIMUM 33javyaMy OCBOEHMA Kypca
«["'eomeTpum» Ha 6a30BOM ypoBHe B 10— 11 Knaccax ABMAOTCA:

(hopMupoBaHMe NpeacTaBNEHUS O TEOMETPUM KaK YacTy MUPOBOI KYNbTYpbl U 0CO3HAaHME eé B3aMMOCBS3N C OKPYXKaKoL UM MUPOM;

(hopmMupoBaHme NpeaCTaBfeHNS 0 MHOFOFPaHHMKAX U Tenax BpaleHns Kak 0 BaXXHEWLIMX MaTeMaTUUYeCKUX MOAENSX, NO3BOMAIOLWMX ONUCbIBATL U U3yYaTb
pasHble SBEHNS OKPYXXaKOLWEro Mupa;

(hopMupoBaHMe YMeHNs pacrno3HaBaTb Ha YepTexax, MOAENsX N B pealbHOM MUpe MHOTOFPaHHUKMN 1 Tena BpaleHus;

OBNafileHNe MeToaMmn peLleHns 3aay Ha NOCTPOeHNS Ha M306PaKEHMAX NPOCTPAHCTBEHHbIX (UTYp;

(hopMupoBaHME YMEHNS ONePUPOBaTb OCHOBHbIMW NOHATUAMMU O MHOTOFPaHHMKaX W Tenax BpalleHWst U UX OCHOBHbIMW CBOWCTBaMU;

OBNafileHne anNropuTMaMmn pelleHns OCHOBHbIX TUMOB 3aday; (hOPMUPOBaHNE YMEHUS MPOBOANTb HECNOXHbIE fl0Ka3aTe/lbHblE PACCYyXXAEHUS B X0e peLleHns
CTEpeoMEeTPMYECKUX 3afay 1 3afia4 C NPaKTUUYECKUM COLEPXKAHUEM;

pa3BUTUE WHTENNIEKTYaNlbHbIX U TBOPYECKMX CMOCOGHOCTEN 06yvatowmnxcs, no3HaBaTeNbHOW aKTUBHOCTU, WCCNEAOBATENbCKUX YMEHWUA, KPUTUYHOCTY
MbILLIEHUS;

(hopmupoBaHme (YHKUUOHANbHON FPaMOTHOCTW, PENeBaHTHON FeOMeTpuUM: YMEHWe pacno3HaBaTb MNPOSBAEHWUS TEOMETPUYECKUX MOHATWIA, 0OLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXWU3HEHHbIX CUTyaUUsX W-NpWU U3YYeHUU APYTUX Y4YebHbIX MPeaMeToB, NPOSBJEHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN,
(hopMynunpoBaTb UX Ha A3bIKe FTEOMETPUM M CO3/aBaTb FeOMETPUYECKIE MOLENN, MPUMEHSATb OCBOEHHbIA FEOMETPUYECKMNIA annapat ANns peLleHns npakTuKo-
OPUEHTMPOBAHHbIX 3afla4y, MHTEPNPeTUPOBATb U OLEHMBATb MNONYUYEHHbIe Pe3yNbTaThl;

OTNNYNTENBbHON 0COGEHHOCTLIO MPOrpPaMMbl SBASETCA BK/OUYEHME B KYpC CTEPeOMeTpUK B Hadane ero usydeHus 3ajady, pPelliaeMbiX Ha YpOBHE
WHTYUTWBHOTO MO3HAaHMWS, U ONpPeAenéHHbIM 06pa30M OpraHW3oBaHHas pa6oTa Haf HUMM, YTO CMOCOGCTBYIOT Pa3BMTUIO NIOTMYECKOT0 M MPOCTPAHCTBEHHOIO
MbILWNEHWS, CTUMYNMPYET NPOTEKAHNE UHTYUTUBHbLIX NPOLLECCOB, MOTUBMPYET K AaNnbHERLLEMY U3yUeHUI0 NpeaMeTa.

MpesnoyTeHne OTHAETCA HArNsAHO-KOHCTPYKTUBHOMY MeTody 06yuYeHWs, TO eCTb TeOpPeTUYECKWe 3HaHWS MMET B CBOel OCHOBE YYBCTBEHHOCTb
NpeaMeTHO-NPaKTUYeCKO AesTeNbHOCTW. Pa3BuUTMe NPOCTPAHCTBEHHbIX MPeACTaBEHUI Y yUalnXcs B Kypce CTepeoMeTpMu NpoBOAMTCS 3a CUET peLleHus
3a/la4 Ha Co3[aHue MPOCTPaHCTBEHHbIX 06Pa30B W 3afjay Ha OMepMpoBaHMe MPOCTPAHCTBEHHbIMU o6pasamu. Co3fgaHne 06pasa NMPOBOAUTCA C OMOPOI Ha
HarnsgHoOCTb, a ONepuMpoBaHNe 06pPa3oM —B YCIOBUSAX OTBNEYEHMS OT HArNSIAHOCTM, MbIC/IEHHOTO M3MEHEHUS €0 UCXOAHOTO COAEPXKAHMSA.

OCHOBHbIe cOAepXaTenbHble NMHUKN Kypca «eomeTpum» B 10-11 knaccax: «MHOrOrpaHHUKM», «FpsiMble ¥ NIOCKOCTM B NPOCTpaHCTBE», «Tena
BpaLLeHUs», «BeKTOpPbI 1 KOOPAMHATLI B MPOCTPaAHCTBE». DOPMMPOBaHME TIOTUYECKUX YMEHWUIA pacnpeensieTcs He TOMbKO N0 COAEePXXaTeNbHbIM IMHUAM, HO
1 No rogam o6y4eHMs Ha ypoBHe CpeAHEero obuiero o6pasoBaHms.



CopaepxxaHue o6pa3oBaHus, COOTBETCTBYHOLLEE MPEeAMETHbIM pe3y/nbTaTaM OCBOEHWs paGoueit Mporpammbl, pacnpeaenéHHbIM Mo rogam 06ydeHus,
CTPYKTYPMPOBAHO TakMM 06pa3om, YTOObl OBNafeHNe reOMeTPUYECKUMU NOHATUAMMU N HaBbIKaMU OCYLLECTBNANOCH MOC/NEL0BATENILHO U MOCTYNaTeNbHO, C
CO6MI0AEHMEM MPUHLMNA NPEEMCTBEHHOCTU, YTOObI HOBbIE 3HAHWS BKAKOYANUCh B OOLLYH CUCTEMY FEOMETPUYECKMX NPEACTaBMEHUIA 06yvatoLimxcs,
pacLImpss 1 yrny6nss eé, o6pasys nNpoYHble MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOIO KYPCA B YUEBHOM TJ1IAHE
Ha nsyuyeHune reomeTpumn oTBOAUTCA 2 Yyaca B Hefento B 11 knacce, Bcero 68 yuyebHbIX Yaca.

COLEPXAHVE YYEBHOIO KYPCA

[NpsAMble 1 NI0CKOCTU B NPOCTPaHCTBE

OCHOBHble NOHATUA cTepeoMeTpuun. TouKa, NpsiMas, NA0CKOCTb, NPOCTPaAHCTBO. MoHATME 06 aKCMOMAaTMYeCKOM NOCTPOEHUW CTEepeOMeTPUMN: aKCUOMbI
CTEepeoMEeTPUMN U CNEACTBUSA U3 HUX.

B3avMHOe pacnonoxeHue MpsMbiX B NPOCTPAHCTBE: MNepecekatoluecs,, napanienbHble U CKpelwimBatowmecs npsamble. MapanienbHOCTb NPAMbIX W
MNOCKOCTEN B MPOCTPaHCTBE: NapajnsfieNibHble NpPAMble B NPOCTPAHCTBE; Mapan/efibHOCTb TPEX MPAMbIX; NapanienbHoCcTb MPSAMOA M NAOCKOCTU. YTAbl C
COHanpasfieHHbIMW CTOPOHaMW; YION MeXAy NpAMbIMU B NPOCTPaHCTBe. [apannenbHOCTb NIOCKOCTeR: napannenbHble NI0CKOCTU; CBOMCTBA NapanienbHbIX
naocKocTei. MpocTeliwne NPOCTPAHCTBEHHbIE (DUTYPbI HA MIOCKOCTU: TeTpasap, Kyb, napannenenunes; nocTpoeHUe CeYeHUN. Y

MepneHANKYNAPHOCTb NMPAMON U NJIOCKOCTUW: MepPneHANKYNApHbIe NPsSMble B NPOCTPaHCTBE, NPAMble NapasnsieNbHble U NeprneHANKYNAPHbIe K M10CKOCTH,
MPU3HaK neprneHAVKYAPHOCTU NPAMOWN W MNOCKOCTW, TEOPEMa O MPAMON MepneHAUKYNAPHOW NJOCKOCTU. YT/ibl B MPOCTPAHCTBE: Yro/l MeXAy NpsamMon un
MNOCKOCTbIO; ABYIPaHHbIA Yron, NMHeNHbIA yron AByrpaHHoro yrna. MNepneHgnkynsap v Hak/OHHbIE: pacCTOAHMe OT TOYKM A0 MAOCKOCTW, pacCTOsiHME OT
nPsAMOW A0 NAOCKOCTU, NPOEKLUMSA (UTypbl Ha NNOCKOCTb. MepneHAnKYNAPHOCTL-NNOCKOCTEN: NPU3HAK NEPrneHaNKYIAPHOCTU ABYX MNOCKOCTEN. Teopema 0
Tpéx nepneHAnKynapax.

MHororpaHHUKN

MOHATME MHOTOrpaHHMKa, OCHOBHbIE 3/1EMEHTbI MHOTOrpaHHMKa, BbIMYK/Ible N HEBbIMYK/ble MHOTOrPaHHUKW; pa3BépTKa MHOrorpaHHuka. Mpusma: n-
yrosibHas npusma; rpaHu 1 0CHOBaHWA MPU3MbI; NPAMas U HaKIOHHas NpPU3Mbl; 60KOBas M NonHas NOBEPXHOCTb Npu3Mbl. Mapannenenune, NPSMOYro/bHbI
napannienenunes n ero csoictea. MNupammpa: n-yrofibHas nupamuga, rpaHu M OCHOBaHWe nupamupbl; 60KOBas M NOJIHAA MOBEPXHOCTb NUpaMuppbl;
npaBu/ibHas U yceyéHHas nupamua. deMeHTbl MPU3Mbl U NUpaMubl. MNpaBuabHbie MHOTOrPaHHWKW: NOHATWE NPaBUIbHOTO MHOTOrPaHHUKa; NpaBu/bHas
npu3mMa 1 npaeBWnbHas NuMpaMuia; nNpaBufibHas TPeyrofbHas nupaMuia v npasubHbIA TeTpasgp; Ky6. MpefcTaBneHne 0 NpaBUIbHbIX MHOFOrPaHHUKaX:
OKTa3Ap, fofeKasfp 1 nkocasap. CeveHns nNpm3mbl ¥ NMpaMuabl.

CumMMeTpus B NPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKW, MPSMON, NIOCKOCTU. INEeMEeHTbl CUMMETPMU B Nupamupax, napannenenvnepax,
NpaBu/ibHbIX MHOTOrpaHHMKax.

BbluncneHne 3anemMeHTOB MHOrOrpaHHUMKOB: pébpa, AvaroHanu, yrnbl. Mnowanb 60KOBOV MOBEPXHOCTW W MOMHOW MOBEPXHOCTW MPAMOWA MPU3Mbl,
naowagb OCHOBaHWI, Teopema 0 60KOBOW MOBEPXHOCTM MPSIMOIA Npu3Mbl. Maowasb 60KOBON NOBEPXHOCTM M NOBEPXHOCTY NPaBUIbHON NUpaMuibl, Teopema
0 NaowWaamn yce4éHHon nupamuabl. MoHaTne 06 o6bvémMe. O6bLEM NMpammabl, NPU3MbI.



Mopao6Hble Tena B npocTpaHcTBe. COOTHOLLEHMS MeXay NouaAsMy noBepxXHocTeld, 06bEMaMn NOAOGHbIX Ten

Tena BpaLyeHUs

LlmnnHppuyeckas noBepxHOCTb, 06pasyrolime LUANHLPUYECKOM MOBEPXHOCTU, OCb UMINHAPMYECKOW NOBEPXHOCTU. LMnnHAp: ocHOBaHWA U 60KoBas
MOBEPXHOCTb, 06pasytoLlas u ocb; naowasb 60KOBOW U NOMHON MOBEPXHOCTH.

KoHnyeckass NoBepxHOCTb, 06pasytoline KOHWYECKON MOBEPXHOCTM, OCb M BepliMHA KOHMYECKON MOBEPXHOCTU. KOHyC: OCHOBaHMe ¥ BepLuMHa,
obpasytoLias u ocb; Naowasb 60KOBOM ¥ MOMHON NOBEPXHOCTM. Y CeYEHHbIN KOHYC: 06pa3syioLLne 1 BbICOTa; OCHOBaHUA U BOKOBasA MOBEPXHOCTb.

Cdpepa v wap: LeHTp, paguyc, guameTp; nnowajb NoBEPXHOCTU cdepbl. B3anMHOe pacrnonoxeHue cdepbl U NIOCKOCTU; KacaTesbHas Na0CKOCTb K
cthepe; naowanb cgepol.

N306paxeHune Ten BpalweHUs Ha NI0CKOCTU. Pa3BEpTKa LUINHAPA U KOHYCA.

Kom6uHauum Ten BpaweHnsa n MHOrorpaHHMKoB. MHOrorpaHHunK, OnucaHHbI 0KONO cdepbl; cdepa, BNMcaHHas B MHOTOrpaHHWK, UK TeN0 BpaLleHus.

MoHsATMe 06 06BbEMe. OCHOBHble CBOWCTBa 06LEMOB Ten. Teopema 06 06bLEME MPSAMOYronbHOro Mapannenenunega u cneactemsa m3 Heé. OOBLEM
unnnHapa, koHyca. O6bEM Wwapa n naowasb cgepsl.

Mofo6Hble Tena B npocTpaHcTBe. COOTHOLWEHUA MEXAY NIOoLWaAaMY NOBEPXHOCTeR, 06bEMaMK NOLOOHbLIX Ten.

CeyeHusa unnuugpa (napannenbHo v NepneHinKynsapHo 0Cu), CevyeHns KoHyca (napasnesibHoe OCHOBAHWUIO U MPOXOAALLEE Yepes3 BEPLUUHY), CEUYEeHUS
Lwapa.

BekTopbl U KOOPANHATLI B NPOCTPaHCTBE

BekTop Ha NNOCKOCTM M B npocTpaHCcTBe.. CMOXEHWe W BblYMTaHWE BEKTOPOB. YMHOXEHWe BEKTOopa Ha uucno. Pa3noxeHue BeKTOpa Mo .TPEM
HeKoMMNiaHapHbIM BekTopam. lMpaBuno napannenenunega. PelleHve 3ajay, CBA3aHHbIX C MPUMeHeHWEM MNpaBun AeNCTBUIA C BeKTOpamu. MpsMOoyronbHas
cucTema KoopauHat B npocTtpaHcTBe. KoopguHaTtbl BekTopa. lMpocTeiwne 3agayv B KOOpAMHaTaxX. YTOn Mexay BekTtopamu. CkanspHoe npou3BeaeHue
BEKTOPOB. BbluncneHne yrnos Mexay npsambiMu U NA0CKOCTAMU. KOOpAMHATHO-BEKTOPHbIV METO/ NP pelleHn reoMeTpuyeckmx 3agad.

NAAHNPYEMbBIE PE3YJIbTATDI
JIMYHOCTHBbIE PE3YJIbTATbI

JINYHOCTHbBIE pe3yibTaTbl 0CBOEHUA MPOrpaMmMbl y4ebHOro npegmerta «MartemaTuka» XapakTepusytoTcs:

["paxkgaHcKoe BoCnNMUTaHue:

C(hOPMUPOBAHHOCTbIO FPaXAAHCKOM NO3NLUM 06Yy4aroLwerocs Kak akTUBHOIO M OTBETCTBEHHOr0 4jeHa poccuinckoro obuiecTsa, NpeacTaBfeHUEM O
mMaTeMaTuyecknX OCHOBaX (PYHKLMOHMPOBaHWUA Pas/IMYHbIX CTPYKTYp, ABNEHUI, Npoueayp rpaxaaHcKoro obuwiectsa (BblIOOpbI, ONPOChl U Mp.), YMEHUEM
B3aMMO/EeNCTBOBATb C COLMaNbHbIMU MHCTUTYTaMN B COOTBETCTBUM C UX PYHKLMUAMU N HA3HAUYEHUNEM.

lNaTpuoTn4yeckoe BOCANTAHUE:

ChOPMUPOBAHHOCTbLK POCCUIACKOWA FPaXKAaHCKON WAEHTUYHOCTW, YBaXKEHMS K MPOLUIOMY W HAcTOsLWEMY POCCUIACKOW MaTeMaTWUKW, LeHHOCTHbIM
OTHOLUEHMEM K JOCTUXKEHUAM POCCUNCKUX MaTemMaTMKOB U POCCUINCKON MaTeMaTUYeCKOM LUKO/bl, K UCMOMb30BaHWNIO 3TUX LOCTVXKEHUIA B APYTMUX HayKax,
TEXHO/IOTUAX, CPepax IKOHOMUKN.

[yx0BHO-HPaBCTBEHHOI0 BOCMUTAHUA:



0CO3HaHWEM [YXOBHbIX LeHHOCTel pPOCCUMICKOro Hapofa; C(OPMMPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHWA, 3TUYECKOr0 MOBEAEHMSA, CBA3AHHOIO C
MPaKTUYECKUM NPUMEHEHVEM JOCTUXEHUI HAYKN W [eATeNbHOCTbIO YYEHOr0; 0CO3HAHWEM IMYHOTO BK/aja B MOCTPOEHMeE YCTONYMBOro OyayLuero.

JCTeTNYEeCKOoe BOCMUTaHWE:

3CTETUYECKMM OTHOLUEHWEM K MMUPY, BK/KOYaA 3CTETUKY MaTeMaTUYeCcKMX 3aKOHOMEpPHOCTel, O6BLEKTOB, 3aja4, PeLeHWir, PpacCyXAeHunii;
BOCNMPUMNMUYNBOCTLID K MaTeMaTU4eCKUM aCnekTam pa3fin4HblX BNWAOB UCKYCCTBaA.

dur3nyecKoe BoCNmTaHue:

ChOPMUPOBAHHOCTHIO YMEHUA NPUMEHATb MaTeMaTUYeCKMe 3HaHMS B UHTepecax 340p0BOro 1 6e30MacHOro 06pasa Xu3Hu, 0TBETCTBEHHOIO OTHOLLEHWS
K CBOeMy 3/0pOBbi0 (340pOBOe MWTaHWe, COGANaHCMPOBAHHLIA PEXUM 3aHATUIA U OTAbIXa, perynapHas Quanyeckas aKTWBHOCTb); (U3NYECKOrO
COBEpPLUEHCTBOBAHUSA, NMPU 3aHATUAX CNOPTUBHO-0340POBUTENLHON [eATENbHOCTHIO.

TpypoBoe BocnUTaHWE:

FOTOBHOCTbIO K TpyfAy, OCO3HAaHWEM LEHHOCTW TPYyAON06OMs; MHTEpecoM K pasfnMyHbiM cepaM NpodecCUOHanbHOW LeATeNbHOCTU, CBA3aHHbLIM C
MaTeMaTUKON 1 eé MPUNOXEHUAMU, YMEHUEM COBepLUaTb 0CO3HaHHbIA BbIGOP Oyaylieli npogeccun U peann3oBbiBaTb COOBCTBEHHbIE XXU3HEHHbIE MNaHbI;
FTOTOBHOCTbIO U CMOCOGHOCTHIO K MaTeMaTUYeCKOMY 06pa30oBaHUI0 U CaM006pa30BaHMI0 Ha MPOTSXXEHUN BCeW XKU3HW; TOTOBHOCTbIO K aKTUBHOMY Y4acTuIO B
peLleHnN NpaKTUYecKnX 3agay MmaTeMaTM4eCcKon HanpaBaeHHOCTH.

DKO/I0rMYeckoe BoCnuTaHue:

CHhOPMMUPOBAHHOCTLH. 3KOJIOTMYECKON KyNbTypbl, MOHUMAHWEM .BIMAHUS COLMAIbHO-3KOHOMUYECKMX MPOLECCOB HA COCTOAHWE MNPUPOLHON W
coumnanbHOM cpefbl, 0CO3HaHMEM r106anbHOro XapakTepa 3KOMOrMYeckMx NpobaemM; opueHTaunein Ha NPUMeHeHNe MaTeMaTUYeCcKnX 3HaHWU 415 peLleHns
3a/iay B 061acTV OKpyXXatoLei cpeabl, NNaHNPOBaHWS NOCTYMNKOB M OLEHKN UX BO3MOXHbIX MOCNEACTBUIA 418 OKPYXXaloLei cpespl.

LieHHOCTN Hay4YHOro No3HaHUA:

ChOpMMPOBAHHOCTLIO MUPOBO33PEHMS, COOTBETCTBYHOLLEr0O COBPEMEHHOMY YPOBHIO PasBUTMSA HayKW W OOLLECTBEHHON MNpaKTWKW, MOHUMaHWEM
MaTEMaTUYECKOIA HayKn Kak C(bepbl YyenoBeveCKoW [eAaATesIbHOCTU, 3TanoB eé pasBnTna N 3Ha4YMMOCTU ANnd pasBuUTuUA UMBUNN3aLnMi, OBNafeHUEM A3bIKOM
mMaTemMaTVK/M U MaTeMaTUYecKoi KynbTypoi Kak CpeACTBOM MO3HaHWSA MUPa; FOTOBHOCTbIO OCYLLECTBAATL MPOEKTHYIO U UCCNeA0BaTENbCKYO LeATeNbHOCTb
WHAVBUAYANbHO W B Fpynne.

METAMNPEAMETHbBIE PE3YJIbTATbI

MeTanpegMeTHble  pe3ynbTaTbl ~ OCBOEHMS  MpoOrpaMmbl  yyeGHOro  npegmeta  «MaTtemaTuka»  XapakTepusylTCsi  OBNafeHWEM
YHUBepCanbHbIMU NO3HABATeNbHbIMMW [eNCTBUSMU, YHUBEPCAbHBIMW KOMMYHUKATVBHBIMW A€ACTBUAMM, YHUBEPCANbHBIMU PETYNSTUBHBIMU AeACTBUSMMU.

1) YHuBepcanbHble NO3HaBaTeNbHble AeCTBUS, 06ecneunBaoT (hOpMUpPOBaHMe 6a30BbIX KOTHUTUBHbIX MPOLECCOB 00yYatoLmxcs (0CBOEHNe MeTO0B
MO3HaHNS OKPY>KatoLero Mupa; NpUMeHEeHIe NOTNYECKMX, UCCNefoBaTeNbCKUX onepauuii, ymeHuii paboTaTb ¢ MHopmaLmei).

BasoBble nornyeckune gericTBUSA:



BbISIBNATb W XapaKTepu3oBaTb CYLLECTBEHHblE MPU3HAKM MaTeMaTUYeCKUX OOBLEKTOB, MOHATUIA, OTHOWEHWUI MeXAy MOHATUAMK; (OPMYIMPOBaTh
onpefeneHns MOHATWUIA; yCTaHaBAMBATb CYLLECTBEHHbIA MPU3HAK KnacCU(UKaLum, OCHOBaHWA ANS 0606LEHUS M CPaBHEHWUS, KPUTEPUU MPOBOLUMOTO
aHanu3a;

BOCNPMHMMATb, (POPMYNMPOBaTh U NPeobpa3oBbIBaTh CYXXAEHUSA: YTBEPAUTENbHbIE Y OTPULLATENbHbIE, EAUHNYHDBIE, YACTHbIE 1 06LLME; YCNOBHbIE;

BbISIBNSATb MaTeMaTUYECKME 3aKOHOMEPHOCTU, B3aMOCBSA3M 1 MPOTUBOPEUMNS B (hakTax, AaHHbIX, HAGMIOAEHNAX U YTBEPXKAEHUAX; NpefnaraTtb KpUTepum ans
BbIIBNEHNSA 3aKOHOMEPHOCTE 1 NPOTUBOPEYNIA;

AenaTb BbIBOAbI C NCMNOMb30BAHNEM 32KOHOB IOTUKK, feAYKTUBHbIX M UHAYKTUBHbIX YMO3aK/TlOUEHW, YMO3aKNHOYEHUIA N0 aHanoruu;

MPOBOAUTL CAMOCTOSTENIbHO [I0KA3aTe/IbCTBA MAaTEMATUYECKUX YTBEPXKAEHNIA (NPAMbIE U OT MPOTMBHOIO), BbICTPaNBaTh apryMeHTaLMI0, NPUBOANTL NPUMEpSI
1 KOHTPNPUMEPbI; 060CHOBbLIBATb COGCTBEHHbIE CYX/AEHUS U BbIBO/b;

Bbl6MpaTb cnocob peleHns yyebHol 3afayun (CpaBHMBATb HECKONbKO BapvaHTOB peLleHuns, BbloupaTb Havbonee NoaxoAawmnii ¢ y4éTomM caMOCTOATE/IbHO
BblJ€NIeHHbIX KPUTEPUEB).

BasoBble nccnefoBaTe/lbCKUe AeliCTBUS:
MCMoNb30BaTb BOMPOCHI KakK WCCNeA0BaTeNIbCKUIA WHCTPYMEHT MO3HaHUA; (OPMY/NMPOBaTb BOMPOCHI, (QUKCUpYOLWMe MNpoTUBOpeYne, npobnemy,
ycTaHaBnMBaTb NCKOMOE ¥ JaHHOe, POpPMUPOBaTb FMNOTe3y, apryMeHTUPOBaTb CBOK MO3ULMIO, MHEHUE;
MPOBOAUTbL CaMOCTOSTENIbHO CMIAHWPOBAHHbIA 3KCNEPUMMEHT, WMCCNefOoBaHUE MO YCTAHOB/IEHUIO OCOBEHHOCTE MaTemaTM4ecKoro o6bekTa, SBeHUs,
npowecca, BbISBNEHUIO'3aBUCUMOCTEN MeXAY 06beKTamu, ABIEHUAMU, NpoLeccamu;
camocToATeNlbHO (opMynupoBaTb 00606WeHNS U BbIBOAbI MO pe3ynbTaTtaM MpoBeAEHHOrNo HabNOAeHWs, WCCNefoBaHWsA, OLEeHWBaTb [AOCTOBEPHOCTb
MoNy4YeHHbIX pe3ynbTaToB, BbIBOAOB M 0606LEHNA; ~
MPOrHO3MpoBaTh BO3MOXHOE pa3BMTMeE NPOLIECCa, a TakXKe BbIABUraTb NPeAnon0XeHns 0 ero pa3BuTUN B HOBbIX YC/TIOBUAX.

Pab6oTa ¢ nHopmaumei:
BbIABNIATL AedULMNTbI UHPOPMaL MK, AaHHbIX, HEO6XOANMbIX 4715 OTBETa Ha BOMPOC W ANS PeLleHns 3ajauu;
Bbl6MpaTb MHAOOPMALMIO U3 UCTOYHWUKOB PasfIMUHbIX TUMOB, aHaNN3MPOBaTb, CUCTEMATU3NPOBATb Y UHTEPNPETMPOBATL MHPOPMALMIO Pas3INyHbIX BUAOB U
(hopm npepcTasBneHus;
CTPYKTYpMpOBaTb UH(OPMaL MO, NPeACTaBNATb €€ B pa3/IMuHbIX hopMax, UAKCTPUPOBaTb rpadinyecKu;
OLEHMBAaTb HafE&XHOCTb NH(OPMALUK N0 CAMOCTOATENbHO CHOPMYNIUPOBAHHBIM KPUTEPUAM.

2) YHuBepcaNbHble KOMMYHUKATWBHbIE AeicTBUsA, 06ecneynsadT cHOPMUPOBAHHOCT b COLMAbHbLIX HABbIKOB 00YYaKOLLMXCS.

O6uleHme:
BOCMPUHUMATb U (HOPMY/INPOBATb CYXAEHNA B COOTBETCTBUM C YCIOBUAMU U LeNsaMu 06LLEHMS; ACHO, TOYHO, FPAMOTHO BblpaXKaTb CBOK TOYKY 3peHMS B
YCTHbIX Y MUCbMEHHbIX TEKCTaX, AaBaTb NMOACHEHWA MO XOA4Y peLleHns 3ajauyn, KOMMEHTUPOBATb MOMTYYEHHbIN pe3ynbTar;
B X0fe 06CYy>XAeHUs 3afjaBaTb BOMPOCHI MO CYLLECTBY 06CYXAaeMOi TeMbl, Mpo6aeMbl, peliaeMoii 3ajayu, BbiCKa3biBaTb WAEMW, HaLENEHHbIE Ha MOUCK
peLIeHns; CONOCTaBAATb CBOW CYXXAEHMNS C CY)XXAEHMSAMUN APYTUX YHaCTHUKOB Ananora, 06Hapy>XusaTb pasnnyme n CXOACTBO MO3WLNIA; B KOPPEKTHOW (hopme
(hopMynMpoBaTb pasHOrnacus, CBOM BO3PaXKEHNS;
MpeAcTaBnATb pe3ynbTaTbl PeLeHUs 3ajauun, 3KCNeprMeHTa, UCCNef0BaHNsA, NPOEKTa; CaMOCTOATe/IbHO BbiOMpaTh (hOpMaT BbICTYN/IEHUA C Y4ETOM 3afad
npeseHTaunmn 1 0Cob6eHHOCTEN ayauTOpPUN.



CoTpyaHUYecTBO:
MOHMMAaTb W WUCNO/Mb30BaTb MpPenmyLLecTBa KOMaHAHOW W WHAMBUAYaNbHOW paboTbl MPW pelweHUn yyebHbIX 3ajady; NPUHMMATb Lelb COBMECTHOWA

[eATeNbHOCTH, NNaHMPOBaTb OpraHn3aLMilo COBMECTHON paboTbl, pacnpefensiTb BUAbl paboT, AoroBapuBaTbCs, 06CYXAaTb Npouecc U pe3ynbTaT paboTbl;
0606LaTb MHEHMSA HECKONTbKUX NOAENR;
y4yacTBOBaTb B FpynmnoBbiX popmax paboTbl (06CYXAeHNA, 06MEH MHEHUI, «MO3r0BbI€ LUTYPMbI» U UHbIE); BbIMOMHATb CBOK YacTb paboTbl U KOOPAWHMPOBATb
CBOMW [leiCTBUS C APYTMMU YNeHaMn KOMaHAbl; OLeHMWBaTh KayecTBO CBOEro BKiafja B O6LWMIA NMPOLYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM YYaCTHUKaMM
B3aMMOAeNCTBUS.
3) YHuBepcasbHble PerynaTuBHbIE AeACTBMA, 06ecneymBaloT (POPMUPOBAHME CMbICIOBbIX YCTaHOBOK U YKWU3HEHHbIX HaBbIKOB IMYHOCT .
CamoopraHusauusa:
COCTaBNATb N/aH, aifOPUTM peLleHnsa 3agauu, BbibupaTb CNOCO6 peLeHns ¢ y4ETOM MMEIOLLUXCA PECYPCOB Y COBCTBEHHbIX BO3MOXHOCTEN,
apryMeHTUpOBaThb U KOPPEKTUPOBATb BapMaHTbl PeLleHniA C y4ETOM HOBOW MH(OpMaL K.
CaMOKOHTPO/b:
BNafieTb HaBblKaMW NO3HaBaTe/IbHON pedieKCUnN Kak 0CO3HaHUA COBEpPLUAeMblX AeCTBUMA N MbICIMTENbHBIX NPOLECCOB, UX Pe3yNbTaToB; BNafeTb cnocobamu
caMonpoBepKW, CAMOKOHTPO/IA NpoLecca 1 pesyfbTaTa pelleHns maTemaTUYeCcKoW 3ajauu;
npefBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPY pPeLleHnm 3a4aym, BHOCUTb KOPPEKTUBbLI B IeATE/IbHOCTb HA OCHOBE HOBbIX 06CTOATENILCTB, AaHHbIX,
HaleHHbIX OLWMNOOK, BbISB/IEHHbIX TPYAHOCTEN;
OLeHMBaTb COOTBETCTBME pe3ynbTara Lennm U YCnoBuAM, 06BACHATb MPUYUHbLI LOCTUXKEHUA WU HEAOCTMKEHUA pe3ynbTaToB [eATeNIbHOCTW, HaxXO4WUTb
OWN6KY, faBaTb OLEHKY NPUOBPETEHHOMY OMLTY.
MPEOMETHbBIE PE3YJIbTATDI
OnepupoBaTtb MOHATUAMM: TOYKa, NPAMas, NJ0CKOCTb.
MpYMeHATb aKCMOMbI CTEPEOMETPUMN U CNeACTBUA U3 HUX NPY PeLleHnr reoMeTpruyecKunx 3amau.
OnepupoBaTb NOHATUAMM: NapannesbHOCTb U NepneHANKYNAPHOCTb NPSAMBIX U MAOCKOCTEN.
Knaccugumunposatb B3aMMHOE pacrosioXeHne npsMbiX ¥ MNA0CKOCTeW B MPOCTPaHCTBE.
OnepmpoBaTb MOHATUAMM: [BYTPaHHbIN Yrof, rpaHun LBYrpaHHOro yrna, pebpo ABYrpaHHOrOo yrna; NMHeHbIA yron 4BYrpaHHOro yrna; rpagycHas
mMepa ABYrpaHHOro yrna.
OnepupoBaTb NOHATUAMU: MHOTOrPaHHUK, BbINYK/bIA U HEBLINYK/bIA MHOTOrpaHHUK, 3/1EMEHTbl MHOTOrPaHHMKa, NPaBW/bHbIA MHOTOrpaHHUK.
Pacno3HaBaTb OCHOBHbIE BUbl MHOFOrpaHHWKOB (N1pamuza; npusma, NpAaMoyrofbHbli napannenenunes, Kyo).
Knaccugpumuynposatb MHOTOrpaHHUKN, BbIbUpas OCHOBaHUA A/18 KnacCuukaumm (BbiMyK/ble Y HEBbINMYK/ble MHOrOrPaHHUKW; MpaBuibHble
MHOTOrpaHHUKW; NMPsSMble U HAK/TIOHHbIE MPU3MbI, Napannenenunesbl).
OnepupoBaTb NOHATUAMMU: CEKYLLAaA NIOCKOCTb, CEYEHNE MHOIOrPaHHUKOB.
O6BACHATL MPUHLUMBI NOCTPOEHUA CEYEHWNIA, NCMONb3YA METOL, CNesoB.
CTpouTb CEYEHUS MHOTOrPaHHUKOB MeTO40M C/efj0B, BbINONHATL (BbIHOCHbIE) NAOCKME YEPTEXUN U3 PUCYHKOB NPOCTbIX 06BEMHbLIX (UrYp: BUJ,
CBEPXY, COOKY, CHU3Y.



PewaTb 3aa4M Ha HaX0XXAeHNEe TeOMeTPUYECKMX BEIMUYUH MO 06pasuam Uam anroputMam, NPUMeHas U3BECTHbIe aHANIMTUYECKE MeTOAbl Npu
pelleHnn cTaHAapTHbIX MaTeMaTuyecknx 3afay Ha BblYMC/EHNE PACCTOAHUIA MeXAy ABYMSA TOUYKaMM, OT TOUKM L0 NPAMOR, OT TOUYKMU [0 NIOCKOCTU, MeXay
CKpeLMBarLWmMMnNCs NPambIMu.

PeliaTb 3aja4M Ha HaXO0X/eHVe reoMeTPUYEeCKNX BEIMYMH Mo 06pasLam UM anroputmam, NPUMEHAA U3BECTHbIE aHA/IMTUYECKME METOLbI NPK
peleHnn CcTaHAapTHbIX MaTeMaTUYyecKnx 3afjay Ha BblYMCNEHNE YINI0B MEXAY CKPeLLUBAOLWLMMUCA MPAMbIMU, MEXAY NPAMOI W NIIOCKOCTbIO, MeXAy
MAOCKOCTAMM, ABYTrpaHHbIX Yr/oB.

Bbluncnate 06bEMBI 1 N0OLWLAAN NOBEPXHOCTEN MHOTOrpaHHMKOB (Npu3mMa, nupamuaa) ¢ NpuMeHeHneM (OPMYJ; BblYUCNIATL COOTHOLLEHUS MEXAY
nnowagnsMu NoBepxHocTel, 06bEMamMy NOJ06HbIX MHOTOrPaHHUKOB.

OnepupoBatb NOHATUAMWU: CUMMETPUA B MPOCTPAHCTBE; LLEHTP, OCb U NNOCKOCTb CUMMETPUN; LLEHTP, OCb Y MAOCKOCTb CUMMETPUMN (DUTYPbI.

WN3BnekaTb, Npeobpa3oBbiBaTb U MHTEPNPETMPOBATL UH(OPMALMIO O NMPOCTPAHCTBEHHbLIX FEOMETPUYECKMUX (Urypax, NpefCcTaB/IeHHYH0 Ha YepTexax u
PUCYHKaX.

MpYMeHATb reoMeTpUYecKne MakTbl 415 PELLEHNSA CTEPEOMETPUYECKMX 3a4aY, NPeAnonaratLLnX HECKObKO LLAaroB peLleHns, ecnn ycnoeus
NMPUMeHEHNSA 3afjaHbl B ABHOI (opMe.

MprYMeHATb NpoCTeille NPorpaMMHble CPeACcTBa U 3IEKTPOHHO-KOMMYHWKALMOHHbIE CUCTEMbI NPU PELLEHUN CTEPEOMETPUYECKUX 3afay.

MprBOAWUTL NPUMePbl MaTEMaTUYECKNX 3aKOHOMEPHOCTEN B MPUPOJE M XMU3HWU, pacno3HaBaTb NPOSBIEHNE 3aKOHOB reOMeTPUY B UCKYCCTBe.

MpYMeHATb MONYYEHHbIe 3HAHUA HA NPAKTUKE: aHaNN3nMpoBaTh peasbHble CUTYaUUu U NPUMEHATb U3YYeHHbIE MOHATUA B MPOLLECCe MOMCKaA PeLLeHuns
mMaTeMaTh4eckn chopmMyMPOBaHHON NPO6eMbl, MOLENNPOBATb peanbHble CUTYyaL MU Ha A3blKe TeOMeTPUM, UCCNef0BaTb MOCTPOEHHbIE MOAENN C
MCNONIb30BaHNEM FeOMETPUYECKUX NOHATUIA U TeopeM, annaparta anrebpbl; pelwarb NPakTUYECKMe 3a4a4m, CBA3aHHbIe C HAXOXAEHWEM FeOMeTPUYECKUX
BE/INYVH.

OnepnpoBaTb NOHATUAMW: LUNUHAPUYECKAA NOBEPXHOCTb, 06pasytoLne LUINHAPUYECKON NOBEPXHOCTH; LMANHAP; KOHWYECKas NOBEPXHOCTb,
obpasytoLime KOHNYECKO NOBEPXHOCTU, KOHYC; chepnyeckas NoBepXHOCTb.

PacnosHaBaTb Tena BpaweHns (WANNHAP, KOHYC, cepa un wap).

O6BACHATL CNOCO6bLI MNONMYYEHUA TEN BPaLLEHWS.

KnaccutuumposaTtb B3auMHOe pacrnonioXeHne cqepbl U MIOCKOCTH.

OnepvpoBaTb NOHATUAMMW: LLIAPOBOW CErMeHT, OCHOBaHWE CErMeHTa, BbICOTa CErMeHTa; WapoBoi CNOM, OCHOBaHWe LLIAPOBOro C0S, BbICOTA LLIAPOBOro
CNoA; WapoBOW CEKTOP.

BbluncnaTte 06bEMbI U Mo aLM NOBEPXHOCTeW Ten BpaLleHns, reOMeTPUYeCKUX Tes ¢ NPUMEHeHNeM (opMmyIi.

OnepupoBaTb MOHATUAMU: MHOTOrPaHHWUK, BMUCAHHbIA B ChepY M ONUCaHHBIA OKONO cdepbl; cepa, BIMCAHHAA B MHOTOrpaHHUK UK Tesl0 BpaLLeHus.

BbluMCcNATb COOTHOLIEHNUA MeX Ay NaowafsMy NoBepxHocTel 1 06bEMaMm NoJO6HbIX Tes.

N306paxkatb n3yyaemble PUrypbl OT PyKU U C MPUMEHEHNEM MPOCTbIX YEPTEXKHBLIX UHCTPYMEHTOB.

BbINONHATL (BLIHOCHBIE) MIOCKME YEPTEXMN U3 PUCYHKOB MPOCTbIX 00BEMHbBIX (OUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTL CeYeHUs TeN BpalLeHus.

WN3BnekaTb, MHTEPNpeTUPOBaTh U NPeobpa3oBbiBaTb MHHMOPMALMIO O NPOCTPAHCTBEHHbIX FeOMETPUYECKUX (urypax, npeActaBneHHYr0 Ha YepTexax u
pUCYHKaX.

OnepupoBaTb NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL AeCTBUSA CNOXEHUSA BEKTOPOB, BbIYMTAHUSA BEKTOPOB U YMHOXEHUS BEKTOPA Ha YMCNO, 06BACHATbL, KAKUMK CBOMCTBaMU OHW 06/1a4atoT.



MprMeHATb NpaBMIO Napannenenunesa.

OnepnpoBaTb NOHATUAMK: AeKAPTOBbI KOOPAMHATbLI B MPOCTPaHCTBE, BEKTOP, MOAY /b BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yrof
MeXAY BEKTOpamu, CKansapHOe Npoun3BefeHne BEKTOPOB, KOMIMHeapHbIe N KOMMAaHapHble BEKTOPbI.

HaxoanTb CymMMy BEKTOPOB M NPON3BELEHNE BEKTOPA HA YMNCNO, YIO/l MeXAy BEKTOPaMu, CKandpHOe nNpousBefeHmne, packnagbliBaTb BEKTOP MO ABYM
HEeKO/IIMHeapHbIM BEKTOpPaM.

3apaBaTb NI0CKOCTb YpPaBHEHVEM B IEKApTOBOM CUCTEME KOOPAMHAT.

MpuMeHATbL reoMeTpuyeckme hakTbl AN PeLeHNs CTepeoMeTPUYECKUX 3a4ad, NpegnonaraloLnx HECKONbKO LWAaroB peLleHns, ecnm ycnoBus
MPUMEHEHNA 3aAaHbl B SBHOW (hopMme.

PewaTtb I'IpOCTGVILIJVIG reomeTpmyeckune 3agayn Ha NPUMEHEHNE BEKTOPHO-KOOPAMNHATHOIo MeToa.

PewaTb 3afjaun Ha oKa3aTe/IbCTBO MaTeMaTUUYeCKUX OTHOLLIEHWI N HaXOXAEeHVE TeOMETPUYECKMX BEIMUMNH MO 0bpasyam Wan anropuTmam, npuMeHss
M3BEeCTHble MEeTOAbl NPU pPelleHnn cTaH4apTHLIX MaTeMaTUYeCcKnX 3aaad.

ﬂpVIMEHFITb I'IpOCTEI\/'ILIJI/Ie nporpaMmmMmHsble cpeactea U 3/IEKTPOHHO-KOMMYHUKaLUWOHHbIE CUCTEMbBI MPU PELLEHUN CTEPEOMETPUYHECKNX 3aad.

MpnBOAMTL NPUMEPLI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE U XXU3HKU, pacno3HaBaTh NPOsIBAEHMNE 3aKOHOB reOMeTpUU B MCKYCCTBE.

ﬂpVIMEHFITb MONYYEHHbIE 3HAHUA Ha NPaKTUKe: aHa/IM3NPOoBaTb PeasibHbIE CUTYaLUUN N NPUMEHATL U3YYEHHbIE MOHATUA B NPOLECCE NMOUCKaA PeELUEHNA
MaTeMaTn4eckn chopMynMpPoBaHHON Npobnembl, MOAENNPOBATbL PeasibHble CUTYaLIMN Ha A3biKe FeOMEeTPUMN, MCCNeA0BaTh MOCTPOEHHbIE MOAENN C
ncnonb3oBaHMEM TEOMETPUYECKUX NOHATUI U Teopewm, annaparta anre6pb|; pewaTtb NpakKTUYeCKMe 3agayn, CBA3aHHbIE C HAXO0XXAEHNEM TEOMETPUYECKUX
BETNYUH.

BocnnTaTenbHbIe LENN Ha ypoOKax MaTeMaTMKe B COOTBETCTBUK C nporpammoii BocnntaHna MAOY Ne 132:

BOCMUTHLIBATb Y YYaLLUXCS OTUYECKYIO KYbTYpPY MbILWAEHWSA, CTPOFOCTA U CTPOMHOCTU B YMO3aK/HOYEHUSX;
BOCMUTHLIBATb YBXKEHME K OCTUXEHNAM U OTKPbITUAM BEIMKUX YUYEHbIX MaTeMaTUKOB;

o BOCMMUTAHME Y YYALLUXCA NOTUYECKON KYNbTYPbl MbILEHWUSA, CTPOrOCTA U CTPOMHOCTM B YMO3aK/OYEHUSAX;
e (hopmupoBaTb PYHKLUNOHANLHY FPaMOTHOCTb;

* BOCMUTbIBaTb TaKMe IMYHOCTHbIE YePTbl XapakTepa, Kak HaCTONYMBOCTb U LeN1eyCTPeMIEHHOCTb;

e BOCMUTbIBaTb TPyAONtO6ME, YNOPCTBO, aKKYPaTHOCTb W Lie/1IeyCTPEMIEHHOCTb NPU BbINOMHEHWW 3a[aHWA;

* BOCNMUTaHMe TBOPYECKOro CTunAa MbllUNEHNA, BKNKOYaKOLWEro B cebs COO6p6.3VITe}'IbHOCTb, Ha6]'IPOAaT6ﬂbHOCTb, Xopowyr namsThb, OCprIVI rnasomep,
CpaHTa3VII-O, BHUMATE/IbHOCTb;



(]

KaneHgapHO TeMaTUYeCKOe M1aH1POoBaHWe Mo «reomeTpum» 11 knacca.

Tema ypoka

MoBTOpeHMe.(4 yaca)
AKCVOMbI CTepeoMeTpun, CNeAcTBUA U3 HUX, MPUMEHEHWNE B PeLLUeHNN
3afad.
MapannenbHOCTb U NepneHANKYNAPHOCTb NPAMbIX, MPAMON 1
M/IOCKOCTH.
Mpu3ma. bokoBasa 1 NosiHas NOBEPXHOCTb NMPU3MbI.

Mupamunga. bokoBasd 1 NOMHAA NOBEPXHOCTbL NUPaMUAbI.

XapakTepucTnKa OCHOBHbIX BUAOB [eATe/IbHOCTU YYeHnKa (Ha
YPOBHE yUYeOHbIX AeNCTBUIA)

MoBTOPAOT ONpPeaeNieHNs ¥ TEOPEMbI, PELLAIOT 3afauN.

MoBTOPSAIOT ONpeaeNeHns N TEOPEMbI, PELLAKOT 3afauu.
MoBTOPSAT onpeaeneHns, OpMy bl U CBOCTBA NPKU3MbI. PellatoT
3afaun.

MoBTOpAKOT onpeaeneHus, GOpmMybl U CBOWNCTBA MUPaMMbl.
PewatoT 3agayn.

MeTopn KoopAavHaT B npocTpaHcTee(144)
KoopAuHaTtbl TOUKN 1 KoopauHaTbl BekTopa(7 vacoB)

MpsiMoyronbHas cMCTEMA KOOPAUHAT B NPOCTPaHCTBE.

KoopauHathkl BeKTOpa.

KoopauHaTthl BeKTOpa. PelweHne 3agay.

CBsi3b MeXAy KOOpAMHAaTaMMn BEKTOPOB M KOOPAMHATaMU TOYeK.

3agayn B KoopgmHaTax.

, OnpefensaTb cocTaBnstoWMe NPSAMOYrO/bHON, CUCTEMbI KOOPAMHAT
B NPOCTPAHCTBE; CTPONTb TOUKM NO KOOPAMHATAM U HAXOAWUTb
KOOpAMHAaTbl TOYKMN.

OnpefenaTb KOOPAWHATLI BEKTOPA; pellaTh 3a4ayu; OCyLLeCcTBNATb
NpoBEPKY BbIBOAOB, NMONOXEHWI, 3aKOHOMEPHOCTEN, TeOpeM;

AaBaTb OLEHKY MH(opMaumnmn, hakTam, npoueccam; onpeaensite Ux
aKTyaNnbHOCTb.

YcTaHaBAMBaTb CBA3b MEXAY KOOpAMHATaMM BEKTOPOB U
KOOpAMHaTamMyn TOYEK; BbIAENATb U 3annCbiBaTb FNaBHOE;
NPVMBOAUTL NPUMEPbI ; MPUMEHATb (hOPMY bl 415 PeLleHNs 3aaau
pa3HOI CMOXHOCTHU.

Paccy»xpfatb, 0606w,atb, BUAETb HECKONbKO PeLLleHNin 0aHON
3afaun; pewaTb 3agayu, UCNonb3ya 3 NpocTeiilune 3ajayun B
KOOpAMHaTax.

PaccyxpaaTb, 0606WaTh, BUAETb HECKO/IbKO peLleHniA 04HOM
3ajayu; pewaTb 3afaqu, UCNonb3ya 3 NpocTeiine 3a4ayun B
KOOpAUHaTax.






10.

12.

13.

14.

15.

16.

17.

PeweHue 3agay no Teme «MpocTeiiline 3a4aun B KOOpAUHaTaxX»

KoHTponbHasa pa6oTta Nel no Teme «KoopAmHaTbl TOYKN U KOOPAUHATbI
BEKTOpa»

OnpefenaTb COCTaBNANOLME NPAMOYTONbHON CUCTEMbI KOOPAUHAT
B MPOCTPAHCTBE; CTPOUTb TOYKM MO KOOPAMHATAM U HAXOAUTb
KOOPAMHATbl TOUKW.

MpoBepKa 3HaHNN YMEHWI 1 HaBbIKOB

CkanspHoe Npou3BefeHne BeKTOPOB(44)

Yron mexay BeKTopamu

CKansipHoe Npov3BeAeHne BEKTOPOB. PelleHue 3ajau.

BbluncneHne yrnos mexay npamMmbiMn " NMJIOCKOCTAMN.

PeweHue 3agay no teme «CKafiapHOe NPon3BefeHNE» u

AswmxeHne(34)
LleHTpanbHas cuMmmeTpus

OceBas cMMMeTpus. 3epKanbHas cuMMeTpus. MapannenbHblidi nepeHoc

PacrnosHaBaTb Yron Mexay BeKTopaMmy B NPOCTPaHCTBe U
BbIYUC/IATH €r0; HaX0A4UTb CKansipHOe NPOM3BefEeHNE BEKTOPOB;
MPUMEHSTb BEKTOPHO-KOOPAMHATHBINA MeTO[, K peLleHunto
HEeCNOXHbIX 3a4au.

3HaloT 06 yrne Mexay BeKTopamu U CKaispHOM Npou3BefeHUNn
BEKTOPOB. YMEIT BbIYMCATL YION MEXAY BEKTOpaMu B
NPOCTPaHCTBe, HAXOAMUTbL CKa/ipHOe NPON3BELEHNE BEKTOPOB.
Pacno3HaBaTb yron Mexay BeKTopaMu B NPOCTPaHCTBE U
BbIUMCNATb €ro; HaXO04UTb CKaNlApHOe NPon3BeJeHNe BEKTOPOB;
NPUMEHATb BEKTOPHO-KOOPAMHATHbLIA METOL K PeLleHuto
HECNOXHbIX 3afau.

3HalT 0 3 NpocTelWwmnX 3agavyax B KOOpANHaTax. Yyawmeca ymeroT
pewlatb HecnoXHble 3agaqyn. BocnpuaTue ycTHOM peun,
nposejeHne NHPOPMaLMOHHO-CMbIC/IOBOTO aHannsa fekuuu.

Pacno3HaBaTb pa3Hble BUAbl ABWKEHNSA B NPOCTPAHCTBE U
onpeaensTb X CBOWCTBA

PacnosHaBaTb pasHble BUAbl BUXXEHUSA B MPOCTPAHCTBE U
onpefenaTb UX CBOMCTBA; OCYLLECTBNATb Npeobpa3oBaHus
CUMMEeTPUW B NPOCTPAHCTBE N peLlaTh 3afayn; oTpaxarb B
MUCbMEHHOM (hopMe CBOM peLLeHuns, apryMeHTUPOBaHHO 0TBeYaTb
Ha BOMPOCbLI CO6ecelHNKOB; y4acTBOBaTb B Manore; nNpoBoAUTb
CPaBHUTE/IbHbIN aHaNus;

[LeMOHCTPMPOBAaTL CBON TEOPETUYECKME 3HAaHMSA Mo Teme "MeTtog
KOOpAMHAT B MPOCTPAHCTBE" B XOLE BbINOMHEHWNA 3a4ETHOM
paboThbl.



18.

19.

20.

21.

22.

23.

24,

25.

26.

KoHTponbHasa pa6boTtaNe2 no teme «CKansapHoe Npoun3BefeHne BEKTOPOB.
OBvxeHne»

Tena BpalleHns(164)

LUnnnnap(34)
LMAMHAP 1 €ro 3N1EMEHTHI.

LUnnvHap v ero anemeHTbl. Mnowass NOBEPXHOCTU LUANHAPA.
LMAvHAp 1 ero anemeHThl. Mnowaab NoBEPXHOCTU UUAnHApa. PewleHne

3aqau.

KoHyc(44)
KoHyc, ero anemeHTbl. M1owagb NOBEPXHOCTM KOHYCa

% .

KoHyc, ero anemeHTbl. [Mnowagb NOBEPXHOCTN KOHYyca. PelleHune 3adau.

YceueHHblt KOHyc. Mnowafb NoBePXHOCTH.

YceuyeHHbIn KoHyC. MNnouwanb NOBEPXHOCTKU. PelleHune 3afa4d. 3aumta
npoeKTa.

Cdpepa(9 v)
Cdepa n wap. YpasHeHue chepsl.

MpoBepKa 3HaHWIA YMEHWIA N HABbIKOB

Yualluecs 3HalOT onpefeneHve LUnMHapa. Yyauinecs ymeot
MPUMEHATL (HOPMY/bl NOLLAAN NOMHON NOBEPXHOCTU LUAUHAPA

K pelleHuto 3afay Ha BblumcneHne. MoryT paccyxgaTb 1
0606warb, BeCTU Ananor, BbICTynaTb C PELLEHVEM NPO6/EMBI.
Pacno3HaBaTb cpean KpYrnibiX Ten UWANHAP; CONOCTaBNATb
npesMeT 1 OKPYXatoLwmnin mup;

PacnosHaBaTb cpefu KpyrnibiX Tefl UWAUHAP; CONOCTaBNATb
npesMeT ¥ OKPYXatoLWwmnin Mup; NPUMEHATL POPMY bl NoLLaan
MOJIHOM NOBEPXHOCTU LMANHAPA K pelleHnto 3aay Ha BblUMCNeHne
1 A0Ka3aTeNbCTBO; BbINOAHATD Y OPOPMNATL TECTOBbIE 3afaHus.

PacnosHaBaTb CpPeAn KPYF/biX TN KOHYC U YCEUYEHHbIW KOHYC;
COMNOCTaBNATb NPeAMET U OKPYXKAILLMIA MUP; NPOBOAUTb
MHHOPMALMOHHO-CMbIC/IOBOI aHannM3 NPOYMTAHHOIO TEKCTA,;
COCTaB/ATb KOHCNEKT ¥ Y4acTBOBATb B MaNOre;

PacnosHaBaTb CpPeAn KPYT/blX Tel KOHYC U YCEUYEHHbI/ KOHYC;
COMNOCTaBNATb NPEAMET U OKPYXKAILLMA MUP; NPOBOAUTL
MH(OPMaLVOHHO-CMbIC/TIOBOV aHasM3 NPOYUTAHHOTO TEKCTa;
COCTaB/ATb KOHCNEKT 1 YYacTBOBATb B MaN0re;; BbINOMHATb 1
0(hOpPMNATb TECTOBbIE 3aaHMS.

MpuUMeHATb HOPMY bl NAOLWAAN MOMHOK NOBEPXHOCTU KOHYCA M
YCEUEHHOT0 KOHYCa K pelleHunto 3aay Ha BblUMCeHNE 1
[l0Ka3aTeNbCTBO; BbINOMHATL U O(HOPMAATL TECTOBbIE 3aJaHUS.
MpuMeHATb OpMYNbl NAOWAAN NONHOW NOBEPXHOCTU KOHYCA U
YCEUEHHOr0 KOHYCa K pelleHnto 3aay4 Ha BblYWCeHNE U
[l0Ka3aTeNbCTBO; BbIMOMHATL U O(OPMAATL TECTOBbIE 3aaHUS.

Yuyallnecs 3HalOT onpegesieHne cepsl U Wwapa, ypaBHeHue cgepsbl.
Yyauimecs yMetoT MPUMEHATb QOPMYNbl ANA peLLeHns
NpoCTeiwnX 3ajay Ha cocTaB/eHne ypaBHeHUS cdepbl.






27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

B3avMHOe pacnonoXeHune cgepbl 1 MIOCKOCTHU.

KacaTenbHas N10CKOCTb K Cepe.

Mnowanb cgepsbl.
B3anMHOe pacnonoxeHve cgepbl 1 NPSAMONA.

Cdepa, BNMCaHHas B LUANHAPUYECKYIO NOBEPXHOCTb. Ciepa, BNUCaHHas

B KOHWY€ECKYH NMOBEPXHOCTb.

CeyeHns LUNINHAPUYECKON NOBEPXHOCTU. CeYeHNs KOHUYECKOIA
MOBEPXHOCTH. -

PelleHune 3aa4 No TeMe «LlMAnMHAP, KOHYC 1 LWap».

KoHTponbHas pa6ota Ne3 no Teme «LiMnnmHAp, KOHYC 1 Wwap»

O6bembl Ten (21 vacos)

Pacno3HaBaTb Cepy W Liap; BUAETb UX OTAINYME; MPUMEHSATD
(opMynbl AN ypaBHEHNS Cepbl K PELEHNIO 3afay; BbINOMHATbL 1
0(hOPMANATb TECTOBbIE 3afjaHus.

PacrnosHaBaTb Cepy v Lap;,BUAETb UX OTNINYME; ONPEaensTh
B3aVIMHOE PAaCMO/OXeHNe CPepbl U NAOCKOCTH, cepbl U NPSMOIA;
MNOCKOCTb, KacaTeNbHYI0 K Chepe;

Yualimecs 3HalOT onpeaesieHne cepsl 1 Wwapa, B3aMMHOr0
pacnonoXeHusa cgepbl U NIOCKOCTH, KacaTeIbHOW MI0CKOCTH K
chepe. Yyauimeca yMeT MPUMEHATb (POPMY/Ibl ANA PeLleHuns
npocTenwmnx 3agau.

MpUMEHATb NONYYEHHbIe 3HAHUS O LUNVHAPE, KOHYCe, Lape 1
cthepe n cBO6OLHO NOJMIL30BATLCA (POPMYnaMu nioLLam
MOBEPXHOCTU UMIMHAPA, KOHYCa, YCEYEHHOr0 KOHYCa, Cthepbl npwu
PELUEHUMN CNOXHbIX 33a4 B X04e BbIMOMHEHUS KOHTPO/IbHOM
paboTbl

3HalT 1 YMetoT n306paxaTb OCHOBHbIE MHOTOrPaHHUKN U Tena

EBpalleHnA; BbIMNOHATL YEPTEXN Na yCN0BUAM 3ada4d N pellaTtb

npocTeiwme 3agaun. MoryT paccyxgartb,

0606WaTb, apryMeHTMpOBaHO OTBeYaTb Ha BOMPOCHI
cobecelHNKOB, BECTW AManor.

Yyauwmecs 4eEMOHCTPUPYIOT: MOHUMAaHUE NMPUMEHEHWNA NMOHATUI
TeMbl «LlnnnHap, KOHyC, Wwap». YMEKT pelatb npocTeiine
3agaum.

MpoBepKa 3HaHWIF YMEHWIA N HaBbIKOB

O6beM NpsAMoyrosibHOro Napasnnenenunega(34)

MoHATHe o6bema. O6beM NPSMOYroNbLHOro Napannenenvnesa

O6beM NpsIMOYToNbLHOTO Napannenenunesa

MoHMMaTb, YTO Takoe 06BLEM; NPUMEHATb hOPMY bl ANs
HaxoXaeHna 06bEMa NPAMOYro/IbHOrO napasnsenenunesa npu
peleHnn pasNnYHbIX 3aa4y Ha BbIYUC/IEHMNE U [JOKA3aTe/bCTBO.
Yvyauwmecs UMetOT npefcTaBneHne o NoHATUM 06beMa, 3HaKT
(hopMynbl BbIYMCIEHNA 06bema NPSIMOYrObHOIO
napannenenunega. YMeT NPUMeHATL HOPMY/bl 419 peLleHuns



37.

38.

39.

40.

41.

42.

43.

O61beM NpAMOYronLHOro napannenenunega. PelweHune 3agau

npocTenwunx 3agay. BocnponssegeHune npasui v npuMepos, MoOryT
paboTtartb Mo 3afiaHHOMY asropuTmy.

Yyauimecs ©MeroT npeAcTaBneHne 0 NOHATUM 06beMA, 3HAIOT
(hopMy/ibl BbIYUCNEHMA.00bEMA NMPAMOYTO/IbHOTO
napannenenunega. YMewT NPpUMeEHATb POPMY bl 415 peLIeHns
npocTeiwmnx 3agay. BocnponsseneHne npasua v NpUMepoB, MOTyT
paboTaTb Mo 3a4aHHOMY anropuTmy.

O6beM NpsAMON NPU3MbI 1 LMAnHApa(4y4)

O61bemM NpAMOI NPU3MbI

O6bem NpsiMOi Npu3mbl. PelleHne 3aaau.

O6bem NpaBUbLHOW NPU3MBbI

O6bem unnmHapa

Yyawmecs UMEOT npefcTaBfeHe 0 NOHATUM 06beMa, 3HaKOT
(hopmy bl BblYUCNEHUA 06bema NPAMOYro/ibHOro
napannenenunefa. YMeT NPUMeHSATb GOPMY bl ANS PeLLleHns
npocTenwnx 3agay. MoryT BbINOMHATb ¥ 0hOPM/IATL TECTOBbIE
3afaHuns, nofb6op apryMeHToB A5 060CHOBaHMWSA HakfeHHOMN
OLINGKHN

Yyalmeca UMetoT npeacTaBieHne 0 NOHATUM 06bema, 3HatoT
(hopMyibl, BbIYUCNEHUA 06bema NPAMOYro/IbHOMO
napannenenunefa. YMeT NPUMeEHATb GOPMY /bl AN peLleHns
npocTenwmnx 3agay. MoryT BbIMONHATL U 0DOPMATL TECTOBbIE
3aflaHns, noabop apryMeHToB A5 060CHOBaHUSA Ha4eHHOM
owmnobKun

MoHUMaTb, YTO Takoe 00BLEM; MPUMEHATL POPMY bl A1
HaxoXAeHns 06bEMa NPAMOYronLHOro napanjenenunega npu
peLleHn pa3NnYHbIX 3ada4y Ha BblYMCNEHME U [OKa3aTebCTBO.
MpUMeHATb PopMy bl NS BbIYUCIEHUS 06bEMA NPSAMOI NMPU3MbI U
NPAMOW NPU3Mbl C NPAMOYTO/IbHbIM TPEYTrO/IbHUKOM B OCHOBaHUW,
06bEMa UMNMHAPA NPY peLueHnn 3aga4; pabotatb No 3agaHHOMY
anropuTmy; aprymeHTMpoBaTb OTBET UM OLIMNOKY.

O6beM HAK/IOHHOW MPU3MbI, NMPaMUibl 1 KOHyca(94)

BbluncneHne 06LeMoB Ten ¢ noMoLLbIO oMnpeaeneHHoro NHTerpasa.

O6beM HaKNOHHOM MPU3MBbI.

Yyauinecs UMetoT NnpeacTaBeHne 0 MOHATUN 06bEMA, 3HAOT
(OopMYy /bl BLIYNCAEHUS 06bEMA NPSMOI NPU3MbI U LUAKMHAPA.
YMeT NpUMeHsATb (HOpMY/ibl A1 pelleHns NpocTeinX 3agay.
MpuUMeHATb (HOPMY/bl ANS BbIYNCIEHNS 06bEMOB HAKNOHHOM
NPW3Mbl, NUPaMKUAbl U KOHYCa NPY PELLEHUN 3afay4; MPUMEHSTb
NONYyYEHHble 3HAHNS MO HAXOXAEHUIO 06BLEMOB BbilleyKa3aHHbIX
Ten Npu BbIMOMHEHUU PabOThI.



44,

45.

46.

47.

48.

49.

50.

O6bemM HaKNOHHO NpU3Mbl. PelleHune 3aaau.

O6bem nupamMugbl

O6bem nNupamnabl. PelleHne 3aaau.

O6bem KOHyca.

O6bem KoHyca. PewleHne 3agau.

O6bEM YCEUYEHHOTO0 KOHyca.

KoHTponbHas pa6oTta Ne 4 no Teme « O6beMbl MHOTOFPaHHIKOB»

MpnuMeHATb OPMY bl ANA BbIYNCIEHUS 06BEMOB HAKOHHOW
MPU3Mbl, MUPaMUAbl U KOHYCa NpU peLleHnn 3a4ad; NpuMeHsaTb
MOMyYeHHble 3HAHMSA M0 HAX0XAEHUIO 06BEMOB BblLLEYKa3aHHbIX
TeN Npu BbINOAHEHUW PabOThI.

Yyauwmecs nmeroT NpeLcTaBneHne 0 NOHATUN 06beMa, 3HaKT
(hopmynbl BbIYMCNEHNA 00bEMa NMpamMuAbl U KOHyca. YMewT
NPUMeHATbL hOPMY bl ANA peLleHns NpocTewmnx 3agay. BnageHve
HaBblKaMN KOHTPO/A U OLEHKN CBOEI LeATeNIbHOCTU, YMEHNEM
npeaBMAETb BO3MOXHbIE MNOCNEACTBUA CBOUX LENCTBUIA.
HaxognTb 06bEM Ten; NPUMeHATb POPMY /bl 4151 BbIYUCIEHUS
061bEMOB, NUPaMUAblI NPU pelleHnm 3a4ayd; n3naratb NoayyYeHHbIe
TEeopeTUYEeCKNe 3HaHWA NPU HanNncaHUM MaTeMaTU4ecKoro
AVNKTaHTa; NPUMEHATb NONYUYEHHbIE 3HAHUS MO HAX0XAEHUHO
06bEMOB BblLIeYyKa3aHHbIX TN NPW BbINO/HEHUN CaMOCTOATE/IbHOM
paboTbl.

HaxoanTb 06BbEM Ten; NPUMEHATL HOPMY/bl 4151 BbIYUCIEHUS
061bEMOB, NUPamMUAbl U KOHyCa Npy peLleHnm 3afjay; nanaratb
NONYYEHHble TeOPeTUYECKMe 3HaHMA NPY HanucaHnm
MaTEMaTUYeCKOro ANKTaHTa; NPUMEHATb NOMYyYEHHbIe 3HAHMA MO
HaX0XXAeHNt0 06bEMOB BblLleyKa3aHHbIX TeN MPW BbIMONHEHUN
CaMOCTOATENbHOW paboThl.

HaxognTb 06bEM Ten; NPUMeHATb (HOPMY bl ANS BbIYNCIEHUS
061bEMOB, NMPaMUAbI N KOHYCa NpY pPeLleHnn 3agay; usnaraTb
NONYYeHHble TEOPEeTUYECKME 3HAHUS NMPU HaNUcaHUn
mMaTemMaTM4eCcKoro ANKTaHTa; NPUMEHSATL NONYYEHHbIE 3HAHUS N0
HaX0X/AeHN0 06bEMOB BbllLieyKa3aHHbIX TeN MPU BbINONHEHWUN
CaMOCTOSITeNbHO paboThbl.

Yuauimecs MMerT NpeAcTaB/eHe 0 MOHATMM 06bEMA, 3HAKOT
(hopMy bl BblYMCNEHMA 06bEMa NMpamMuibl U KOHyca. YMeT
MPUMEHATb (OPMYbl AN PeLLEHNS NPOCTeMLWNX

3afla4y. BocnpowussefeHue npasua v NpUMepoB, MOryT paboTtartb no
3afjlaHHOMY aNropuTmy.

MpoBepKa 3HaHWI YMEHWIA 1N HaBbIKOB MO TEKYLEW TEME.

O6bem Lapa v nowwaan cgepbl(64)



51.

52.

53.

54,

55.

56.

57.
58.
59.

N

O6bem wapa.

O6bem LapoBOro CerMeHTa, WapoBOro €cnod n WapoBoro CEKTopa.

O6beM Liapa 1 ero yacTeil. PeweHune 3agau.

Mnowapb chepsbl

'ﬁ ' - - T

Mnowapb cdepobl. PeleHne 3agau.

KoHTponbHas pa6oTa Ne5 no teme «O6bEMbI TEN»

Yyalumnecs UMeroT npeacTaB/ieHne 0 NOHATUN 06bEMA, 3HaKOT
(hopMmy bl BblYMCEHUA 06beMa Wwapa. YMetT NPUMEHATb
(hopMy bl 4N1A peLleHns npocTenunx 3agady. MoryT cobpatb
maTtepuan 4na coobuieHns no 3agaHHoOW TeMe.

Yyawmecs UMeroT npeacTaBfieHne 0 NOHATAN 06bema, 3HatT
(hopMy bl BblUMCIEHUA 06beMa Lwapa. YMerT NPUMeHATb
(hopMy bl AN peLeHns npocTenwnx 3agady. MoryT cobpatb
maTtepuan 4na coobuieHns no 3agaHHOl TeMe.

MpuMeHATb hopMy/bl AN1A BblYUCIEHUA 00bEMa LWapa, LWapoBoro
CermMeHTa, WapoBoro C/0s 1 LWapoBOro CeKTopa npu peweHnn
3afay; paboTaTb NO 3aflaHHOMY airOPUTMY; aprymMeHTUpoBaThb
OTBET WM OWNOKY; n3naratb Noy4YeHHble TEOPETUYECKMNE 3HAHUS
MNPy HanMcaHWyM MaTemMaTUyYecKoro ANKTaHTa v 3a4éta; NPUMEHNTb
MOMyYeHHbIe 3HAHMSA MO HAXOXAEHNIO 06BbEMOB BblLLeyKa3aHHbIX
TeN Npu BbINOJIHEHWNW CAMOCTOATENbHON paboThl.

MpuMeHATb hopmy bl A8 BblYUCeHNs 06béMa Lwapa, LWapoBoro
CermMeHTa, LWapoBoro C/iosi U WapoBOro CEKTopa Npu peLeHmnm
3afay; paboTaTb No 3aZlaHHOMY anropuTMy; apryMeHTMpoBaTh
OTBET WM OWNOKY; n3naratb NosiyYeHHble TEOPeTUYECKME 3HAHMUSA
MNPy HanMcaHUy¥ MaTeMaTMUYecKoro AUKTaHTa 1 3a4éTa; NPUMEHATb
MONYYeHHble 3HaHUSA MO HAXOXKAEHMNI0 06bEMOB BbllLEeyKa3aHHbIX
TeN Npv BbIMNOMHEHUW CaMOCTOATENIbHON paboThl.

MpUMeHATbL opMy bl 418 BblUMCIEHNS 00bEMa Lapa, LWapoBoro
CerMeHTa, LWapoBOro €08 1 WapoBOro CEKTopa Npu peweHnn
3afay; paboTaTb Mo 3afiaHHOMY anropuTMy; aprymeHTMpoBaTh
OTBET UM oWnbKy; n3naratb NosyyYeHHble TEOPETUYECKME 3HAHUA
NPy HanMCcaHUyM MaTeMaTMUYeCKOro ANKTaHTa 1 3a4éTa; NPUMEHATb
MOMyYeHHble 3HAHWA MO0 HAX0XAEHWIO 06BEMOB BblLLleYyKa3aHHbIX
TeN NP BbINOJIHEHUN CaMOCTOATENIbHOM paboThl.

MpoBepKa 3HAHWNI YMEHWUIT 1 HAaBbIKOB MO TEKYLLEN TeMe.

MToroBoe noBTOpeHMe Kypca mateMaTukim (12 4yacos)

TpeyronbHUKN. YeTbipexyrofbHUKU.
AKCNOMbI CTEPEOMETPUN U UX CNEACTBUS.
MapannenbHOCTb 1 NePneHANKYNAPHOCTb NPSMbIX U NIOCKOCTEVA.

PewatoT 3agaum
PewaroT 3agaum
PewaloT 3agauu



60.

61.

62.
63.
64.

65.

66.

67.

68.

4 MHororpaHHuKuN.

5. Tena spaLieHus.

6 BekTopbl B NpocTpaHCcTBe

7. O6bembl Ten.

8 O6bembl Ten. PeweHue 3ajau.

9 3aknuynTenbHOE NOBTOPEHWe Npu NOAIOTOBKE K UTOrOBOM aTtTecTauum.
PelweHune 3agay 13 6aHka 3agaHuii EIFd

10 3aknunTenbHOe NOBTOPeHWe NPy NOArOTOBKE K UTOrOBOWM arTecTauuu.
PelleHune 3aaad U3 6aHkKa 3agaHuin EI3

1 '3aK/1l0UNTENIbHOE NMOBTOPEHME NPU MNOATOTOBKE K UTOrOBOW aTTecTauuu.
PeweHune 3agay 13 6aHka 3agaHuii EIr9

12 3aknunTeNbHOE NOBTOPEHME NPV NOATOTOBKE K UTOTFOBOM atTecTayum.

PelweHune 3agay 13 6aHka 3agaHuii EF3d

- n306paxkatb OCHOBHble MHOTOrPaHHUKW W KPYT/ble Tena;
BbIMOMHATL YepTeXK NOo YCNOBUAM 3ajau,

- CTPOUTb NPOCTeime cedeHns Ky6a, NpnsMbl, NMpamnibl;

- n306paxkatb OCHOBHble MHOTOFPaHHUKK U KPYT/ble Tena;
BbIMOMHATL YEPTEXNM NO YCMOBUAM 3a4auy;

- CTPOUTb NPOCTeime ceveHUs Ky6a, NpnsMbl, NMpamnibl;
PewwarT 3aga4u

PewaroT 3agaumn

PelatoT pa3nnyHble 3agaHna M3 6aHkKa 3agaHunin EF3 MicnonbsytoTt
peyb ANSA perynauum cBoero fenctemsa. OcyLecTBAAOT
CaMOKOHTpPOb

PewatoT pasnuyHble 3afaHusa n3 6aHka 3agaHuii EF'3 NcnonbsyoT
peyb ANS perynsayuu cBoero genctams. OCyLecTBASAIOT
CaMOKOHTPO/Ib

PelwatoT pasinyHble 3afaHna U3 6aHKa 3agaHuini EF3 NcnonbsytoT
peyb AN perynauumn csoero fernctsms. OcyLLecTBAAOT
CaMOKOHTPO/Ib

PelwlatoT pa3nnyHble 3afaHns M3 6aHka 3agaHuii EF3 VicnonbsytoT
peyb AN perynauumn csoero ferictsms. OcyLLecTBAAOT
CaMOKOHTPO/Ib

PelwwatoT pa3nnyHble 3afaHnsa U3 6aHKa 3agaHnini EI'3 VicnonbsyoT
peyb AN perynaunm cBoero fencramns. OcyLlecTBAAOT
CaMOKOHTPO/Ib



