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MNOACHUTEJIbHAA SATIMCKA

Pabouas nporpaMma y4ebHOro kKypca «leoMeTpusi» 6a30BOro YpOBHS A/1S
obydyarowmxca 10 -11 «knaccoB paspabotaHa Ha OCHoBe defepasibHOro
rocyfapCcTBEHHOro 0bpa3oBaTe/IbHOro cTaHAapTa cpeaHero ooLero o6pasoBaHus,
C YYETOM  COBPEMEHHbIX  MMWPOBbIX  TPebOBaHW,  MPeabABNAEMbIX K
MaTemMaTuyeckoMy 00pa30oBaHuio, W TpaauuuiA  POCCUIACKOTo  06pa30BaHuS.
Peann3aums nporpaMmMbl 06ecrneymBaeT oBnafeHve KaUeBbIMU KOMMETEHLMAMN,
COCTaBNAOLWMMM OCHOBY [/11 CamOpasBUTUS W HEMPEPbIBHOTO 06pa3oBaHus,
LIe/IOCTHOCTb  OOLLEKY/IbTYPHOr0, JIMYHOCTHOTO M MO3HaBaTe/IbHOr0 Pas3BUTUA
JMYHOCTKN 06YYatOLLNXCS.

LEJIN N3YHUEHNA YUEBHOI O KYPCA

BaxHOCTb y4eBHOro Kypca reomMeTpuMum Ha YPOBHE CpefHero o06Lero
06pa3zoBaHMsi 00YC/OBMeHa MNPAKTUYECKON 3HAYMMOCTbIO MeTanpeiMeTHbIX W
NPeAMETHbIX Pe3y/ibTaToB 00y4YeHUsi reoMeTpuM B Harpas/iEHUN JIMYHOCTHOTIO
pasBUTMSA 00y4aroLmMxXcs, (OPMUPOBAHNUA (PYHKLUMOHaIbHON MaTemMaTuyecKon
rPaMOTHOCTU, U3YYeHUS APYrMX y4ebHbIX ANCLUUNINH. PasBuTne y 00yYatoLmxcs
MpaBUbHBLIX MPeLCTaBNeHUNn O CYLWHOCTU U MPOUCXOXAEHUN TEOMETPUYECKUX
abCTpakuuii, COOTHOLLUEHUN pPeasibHOro W WAeasibHOro, XapakTepe OTPaXeHWS
MaTeMaTUYeCKOM HayKoW SBMEHWA W MPOLECCOB peaslbHOro Mupa, MecTe
reoOMeTpMmn B CUCTEME HaYK M PO/ MaTemMaTMyecKoro MogeMpoBaHns B Hay4HOM
MO3HaHWN N B NPaKTVKe CNoco6CTBYeT (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS
yyalwmxcs, a TaKkKe KayeCTB MbIL/IEHNA, HeoOXoAMMbIX NS ajanTtaumu B
COBpPEMEHHOM 00LLECTBE.

CeomeTpus SBNSAETCA OAHMM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpeaHero
obuwiero o6pa3oBaHUs,, TaKk Kak o06ecreynmBaeT BO3MOXHOCTb M3YYeHWUA Kak
ANCLMNINH eCTECTBEHHO-HAYYHOW HanpaB/ieHHOCTK, TaK 1 'yMaHUTapHOM.

Jlornyeckoe MbllneHne, (OPMUPYEMOE MPU U3YYeHUM O0Oy4aroLMMUCs
MOHATUMHBIX OCHOB FeOMETPUU 1 MOCTPOEHUN LENMOYKM IOTMYECKUX YTBEPXKAEHNNIA
B XO4e peLleHus reoMeTpuUyecKux 3afdad, YMeHWe Bbi4BMraTb WM OMpoOBepraTb
rmnoTesbl HEMocpeACTBEHHO MCMOMb3YHOTCA MPU PelleHnn 3a4ay ecTeCcTBeHHO-
Hay4YHOro UMK, B YaCTHOCTU M3 Kypca (DU3NKMK.

YMeHVe OpUEHTMPOBATLCA B MPOCTPAHCTBE UIPaeT CYLLECTBEHHYIO POJib BO
BCeX 00nacTax AeAaTenbHOCTU 4YenoBeka. OpueHTauus YesnioBeka BO BPEMEHU W
MPOCTpPaHCTBE — HeOoOXOAUMOe YC/IoBME €ero CcouuanibHoOro 6bITus, ¢opma
OTPaXKEHMS OKPY>XKAIOLLEro Mupa, YC/0BME YCMELHOro no3HaHus M aKTUBHOIO
npeobpa3oBaHNa  feicTBMTeNbHOCTM.  OnepupoBaHWe  MPOCTPAHCTBEHHbLIMM
obpaszaMn 0ObEAMHSIET pasHble BUAbl Y4eOHOW W TPYAOBOW [AEATE/IbHOCTH,



ABNAETCA OAHMM M3 MNPOJPECCMOHAIbHO BaXKHbIX KayecTB, MO3TOMY aKTyaslbHa
3afa4a (OPMUPOBAHMA Y O0OYYarOLLMXCA MPOCTPAHCTBEHHOIO MbILWIEHNA Kak
PasHOBUAHOCTM 00pPa3HOr0 MbILW/IEHUS — CYLLECTBEHHOIO KOMMOHEHTa B
MOArOTOBKE K NMPaKTUYECKON AesATeNbHOCTI MO0 MHOTMM HarpaB/ieHUAM.

Llenb 0CcBOEHMA nporpammbl y4ebHOro Kypca «leomeTpusi» Ha 6a30BOM
YpoBHE 00y4yeHMss — o06uleobpa3oBaTe/lbHOE U OOLWLEKY/bTYPHOE pas3BUTue
obyvarowmxca  4yepe3  obecriedyeHMe  BO3MOXHOCTW  MPUOOPETEHUS U
MCMO/MIb30BaHNA  CUCTEMATUYECKMX TFEOMETPUYECKUX 3HaHWMIA U [eCTBUNA,
cneunmnyHbIX reOMeTPUM, BOSMOXXHOCTM YCMELLHOr0 NPOA0/MHKEHUST 06pa30BaHus
M0 CreynasbHOCTAM, He CBSi3aHHbIM C MPUKAaAHLIM UCMO0/Ib30BaHNEM FEOMETPUN.

[Mporpamma Mo reoMeTpuMnm Ha 6a30BOM YPOBHE MpefHa3HavyeHa A1
06YyyatoLLMXCA CPeAHEN LKO/bI, He UCMbITbIBABLUMX 3HAYMTE/NbHbIX 3aTPYAHEHWIA
Ha YpOBHe OCHOBHOMo o6uiero obpasoBaHus. TakMM 06pa3oM, 0by4aroLmecs Ha
6a30BOM YPOBHE [0/1KHblI OCBOWUTbL 06LLME MaTemMaTUYecKne YMEHUS, CBSi3aHHble
CO Creym(nMKoin reoMeTpum u HeobXOAUMblE AN >KU3HW B COBPEMEHHOM
obuiectse. Kpome 3TOro, OHM MMEKOT BO3MOXXHOCTb M3YUYUTb FeOMETpUIo Gonee
rnyboko, ecnn B Aa/ibHeWLlemM BO3HWKHET HeO0OXOAMMOCTb B FeOMEeTPUYECKMX
3HaHUAX B NPOgeCCUOHaNIbHOM AeATENIbHOCTMU.

[OCTMXKEHMe Lenn OCBOEHWS MNporpaMMbl  06ecnevymBaeTCcs  peLleHueM
COOTBETCTBYHOLWMX 33dad. [lpuopuTeTHbIMM  3afjayaMuM  OCBOEHMS  Kypca
«["eomeTpumn» Ha 6a30B0M ypoBHe B 10—11 Knaccax ABNATCH:

(hopMupoBaHMe NpPeACTaBleHMsS O TEOMETPMM KaK 4acTu  MUPOBOWA
KyNbTYPbl 1 0CO3HaHWNe eé B3aMMOCBA3N C OKPY>KaLOLLMM MUPOM;
(hopMUpoBaHMe NPeAcTaBNeHUs O MHOrOrpaHHMKax W Tenax BpalleHus
KaK O BXKHEMLUMX MaTeMaTU4eCKMX MOAEeNax, no3sosstoLmMx onucbiBaTb
M M3y4yaTb pasHble ABNEHNSA OKPY>KAOLLEero Mmpa;

(hopMMpOBaHME YMEHWS pacno3HaBaTb Ha 4epTexax, Mofensx v B
peasibHOM MUpPe MHOTOrpaHHUKKM 1 TeNa BpaleHus;

OB/laficHNe MeTOAaMu PeLLeHns 3afay Ha NMOCTPOEHNA Ha M306paXKeHUsAX
MPOCTPAHCTBEHHBIX IMTYP;

(hopMUpOBaHME YMEHUSI OMEpPUPOBaTb OCHOBHbIMW  MOHSATUAMU O
MHOrorpaHHuKax v Tefax BpalleHns 1 MX OCHOBHbIMUW CBOCTBaMU;
OBMaficHMe  airopUuTMamm  PeLleHnsl  OCHOBHbIX  TWMOB  3ajad;
(hopMUpOBaHME  YMEHWA  MPOBOAUTbL  HEC/IOXKHble  [OKa3aTe/lbHble
PacCy>XIeHNsi B XOfe PeLUeHnss CTepeoMeTPUYEecKUX 3adad M 3afad C
MPaKTUYECKMM COAEPKAHMEM;

pasBUTME  WHTENNEKTya/lbHbIX M TBOPYECKMX  CMOCOBHOCTEN
obyyvatolmxca,  No3HaBaTe/IbHOM  aKTMBHOCTW,  WUCCNefoBaTeNbCKNX
YMEHWI, KPUTUYHOCTM MbILLNEHNS;



(hopMUpoBaHue (hYHKLUMOHa/TbHOM rpaMoTHOCTH, peneBaHTHOM
reOMeTpuMn: YMeHWe pacrosHaBaTb MPOSABIEHUA  FeOMeTPUYECKUX
MOHATUA, OOBEKTOB M 3aKOHOMEPHOCTEN B pPeasibHbIX >KMU3HEHHbIX
CUTYaLMaX U NpU M3yYeHUU ApYrnx y4yebHbIX NPeaMeToB, MPOSABIEHUS
3aBMCMMOCTEM W 3aKOHOMEPHOCTeW, (HOPMY/IMpPoBaTb WUX Ha A3blKe
reoOMeTpMmn 1 co3[aBaTb reoMeTpUYecKme Mogesnu, NPUMEHSATb OCBOEHHbIN
reOMeTpMYecKUid annapatr A8 pelleHns npakTUKO-OPUEeHTUPOBAHHbIX
3ajay, MHTEPNpPeTMPOBaTb N OLEHMBATb NOJyYEHHbIE Pe3y/bTaTbl.

OTANUNTENIbHOW OCOGEHHOCTHLIO MPOrpaMMmbl SBNSAETCSH BK/IKOYEHUE B Kype
CTEPEOMETPMM B Haya/le €ro u3yyeHMss 3afad, peLlaemblX Ha YpPOBHe
WHTYUTMBHOTO MO3HAaHWA, U ONpeAenéHHbIM 06pa3om opraHn3oBaHHas paboTta Haj
HAMMK, 4YTO CMOCOOCTBYHOT pPasBUTUIO JIOTUYECKOTO WM MPOCTPAHCTBEHHOIO
MbILLIEHWNSA, CTUMYNUPYET NPOTEKAHNE WMHTYUTUBHBLIX MPOLECCOB, MOTUBUPYET K
[aNbHelLeMy U3yyYeHuto npeamMeTa.

MpegnoyTeHre O0TAAETCA HArNALHO-KOHCTPYKTUBHOMY MeToZ4y 00y4YeHus, TO
eCTb TEOPETUYECKME 3HAHWUA MMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPeAMeTHO-
NPaKTUYeCKOW AeATeNbHOCTU. Pa3BMTUE MNPOCTPAHCTBEHHbLIX MPeLCTaBleHNA Yy
yyalwmxcs B Kypce CTepeoMeTpuy MPOBOAUTCA 3a CYET pelleHVs 3ajady Ha
CO3fjaHue  MpOCTPaHCTBEHHbIX 00pa3oB M 3aja4 Ha  OnepupoBaHue
NPOCTPaHCTBEHHbIMM 06pa3zamu. Co3aaHWe o6pas3a MPOBOAUTCA C OMOPOiM Ha
HarnggHoOCTb, a OnepupoBaHMe 06pasoM — B YCNOBUAX OTB/IEYEHUA OT
HarnsAgHOCTU, MbIC/IEHHOIO U3MEHEHUS ero MCXO4HOI0 CofepXKaHus.

OCHOBHbIe cogepykaTenibHble NMMHUK Kypca «IeomeTpum» B 10-11 Knaccax:
«MHororpaHHUKn», «lpsamMble 1 NJI0CKOCTU B MPOCTPAHCTBE», «Tesa BpaweHusa»,
«BeKTopbl 1 KOOPAUHATbLI B MPOCTPAHCTBE». POPMUPOBaAHNE NOTMYECKNX YMEHWI
pacnpefensieTca He TONbKO MO COAepXXaTeslbHbIM JIMHWAM, HO M MO rofam
00y4yeHMs Ha ypPOBHe cpefHero obLlero o6pasoBaHus.

CogepxaHne 06pa3oBaHuWsi, COOTBETCTBYHOLLEE MPEAMETHbIM pe3ynbraTam
OCBOEHMA pabouyerd nporpammbl, pacrnpegenéHHbiM Mo rogam  06ydeHus,
CTPYKTYpMpOBaHO TakMM 06pa3oM, 4TOObl OBNafieHne reoMeTPUYECKUMM
MOHATUAMM U HaBblKaMW OCYLLECTB/IANOCH MOC/eA0BaTe/IbHO M MOCTYNaTeNbHO, C
CO6MI0AEHNEM MPUHLMNE NPEeMCTBEHHOCTU, YTOOb! HOBbIE 3HAHWSA BK/IKOYA/IUCH B
06LLYI0 CUCTEMY TFeOMEeTPUYECKMX MpeacTaB/eHnid 00yYatoLWmMXCs, pacLumpss u
yrnyénss eé, obpasys npo4vHble MHOXECTBEHHbIE CBA3MN.

MECTO YYEBHOI'O KYPCA B YYEBHOM INJ1AH
Ha n3y4yeHne reometpum oTBOANTCA 2 Yaca B Hegento B 10 Knacce u 1 yac B
Hefento B 11 Knacce, BCero 3a figa roga oby4yeHus - 102 y4ebHbIX Yaca.



COLOEP>XAHWVE YUEBHOI O KYPCA

10 KNNAC

[NpAMbIE U NIOCKOCTWN B MPOCTPaHCTBE

OCHOBHble  MOHATUA  CTepeoMeTpuu.  Touka, nNpamasd, MIOCKOCTb,
NPoCTpaHCTBO. [1oHATME 006 akcMomaTM4YecKOM MMOCTPOEHUN CTEPeOMETPUMN:
aKCMOMbI CTEPEOMETPUN N CNEACTBUA U3 HUX.

B3avmHoe pacnonoxkeHve npsAMbIX B MNPOCTPaHCTBE: repeceKaromecs,
napannenbHble W CKpellMBatownecs npamble. [lapannenbHoCTb MNpPAMbIX U
MNOCKOCTE B NPOCTPAHCTBE: nNapa/fie/ibHble MpPAMble B MPOCTPAHCTBE;
napasinenbHOCTb TPEX MPSAMbIX; Mapasine/ibHOCTb MPSAMOMA M MIOCKOCTU. YTNbl C
COHanpaBfeHHbIMM CTOPOHaMM; Yron Mexay npamMbiIMi B NPOCTPAHCTBE.
[MapannensHocTb M10CKOCTENA: napanenbHble NJI0CKOCTH; CBOICTBa
napasinenbHblX NoCKocTein. [pocTelilne NPOCTPAHCTBEHHbIE  (Urypbl  Ha
MNOCKOCTW: TETpasap, Kyo, napannenenunes; NOCTPOEHNE CEYEHNIA.

[MepneHANKYNAPHOCTb NPAMOA M MIOCKOCTU: MepreHANKYNApHbIE NPsMble B
MPOCTPaHCTBE, MpsAMble MNapafienbHble U NeprneHanKyNapHble K MI0CKOCTH,
NpM3HaK NepneHauKynapHOCTM MNPSMOM WM NJIOCKOCTW, Teopema O MNpSMOM
nepneHANKYNSAPHOA MNOCKOCTU. YTNbl B NPOCTPAHCTBE: Yrofl Mexay Mpsamoin u
MNOCKOCTbIO;  ABYrPaHHbI  Yron, JIMHEeWHbIA  yron  [ABYrpaHHOro  yrna.
[MepneHanKynap N HakMOHHbIE: paccTofAHME OT TOUYKM [0 MJIOCKOCTU, pacCcTosiHME
OT  MpAMOM [0  NJIOCKOCTW,  MPOeKuus  (Urypbl  Ha  M/IOCKOCTb.
MeprneHANKYNAPHOCTL  MJIOCKOCTE:  NPU3HAK  MepreHAnKYNapHOCT  [ABYX
MNOCKOCTel. TeopemMa 0 TPEX NeprieHAVKynapax.

MHororpaHHMKN

[ToHATME MHOTOrpaHHMKa, OCHOBHbIE 3/1EMEeHTbI MHOTOrpPaHHNKa, BbINYK/bIE
N HEBbINYK/ble MHOTOrPaHHUKN; pa3BepTKa MHOrorpaHHuka. lNpusma: n-yrosbHas
Npu3Ma; rpaHy M OCHOBAHWA MPU3MbI; MPAMas M HaKIOHHAsA NPU3Mbl; 60KOBas ©
No/Has MOBEPXHOCTb NPU3MbI. Mapannenenunepg, MPSAMOYTO/IbHbIN
napasinenenuneg U ero cBoucTea. Nupammaa: n-yrofbHas nvpaMmuga, rpaHu u
OCHOBaHVie Nupamunibl; 6oKoBas 1 NoaHaa NOBePXHOCTb NMPaMUbl; NPaBubHasA U
yCeYEHHaa nupamupa. 3NemMeHTbl MNpu3Mbl U nupamnabl.  paBuibHbIE
MHOFOrpaHHUKN: NOHATME MPaBUILHONO MHOrOrpaHHUKa; npasubHaa npusma u
NpaBu/bHas nupamMuga; MpaBWIbHAsA TPeyrosibHad nupammuga M npaBW/bHbINA
TeTpasgp; Ky6. [llpencraeneHne O MpaBW/IbHbIX MHOrOrpaHHMKax: OKTasap,
fonekasagp v nkocasagp. CeveHnsa NpnsmMbl N NpaMuibl.

CuUMMETPUS B NPOCTPaHCTBE: CUMMETPUS OTHOCUTENIbHO TOYKW, MPAMONA,
MNOCKOCTU.  ONEMEHTbl  CMMMeTpuM B Nupamupax, napainenenunegax,
NpaBuIbHbIX MHOTOrpaHHUKax.



BblunicneHve 371eMEHTOB MHOrOrpaHHMKOB: pébpa, [AuaroHaiun, Yribl.
Mnowanb 6GOKOBOM MOBEPXHOCTU W MOMHOW MOBEPXHOCTU MNPAMOA MPU3MbI,
nnowaib OCHOBaHM, Teopema O OOKOBOW MOBEPXHOCTU MPAMOM MPU3MbI.
Mnowanb 60KOBOM MNOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW MMpaMupbl,
TeopemMa O nJowaan YceyéHHoi nupamugabl. TMoHsATME 06 06bEMEe. OO6LEM
nupamuzpl, NPU3Mbl.

MofobHble Tena B npocTpaHcTBe. COOTHOWIEHUS MeXay MaowaasaMm
MOBEPXHOCTeN, 06BbEMaMM NOAOGHBIX TeN.

11 KN1AC

Tena BpaLleHud

LinnnHppryeckas MOBEPXHOCTb, obpasytoLine LMVHAPUYECKOM
MOBEPXHOCTU, OCb UWIMHAPUYECKOW MOBEPXHOCTWU. LIMAMHAP: OCHOBaHWA U
O6oKoBass MOBEPXHOCTb, 06pasylllas M OCb; nowaab, 60KOBOW W MOMHON
MOBEPXHOCTW.

KoHu4yeckas noBepxHOCTb, 06pasyrolme KOHMYECKOW MOBEPXHOCTU, OCb U
BEPLUMHA KOHNYECKOI NOBEPXHOCTU. KOHYC: OCHOBaHME U BepLUMHa, 06pasyroLLas
M OCb; nnowaab OOKOBOM WM MNONMHOW MOBEPXHOCTM. YCEUYEHHbIA KOHYC:
o6pasytoLue 1 BbICOTa; OCHOBaHMA 1 6OKOBas MOBEPXHOCTb.

Cepa 1 Lwap: UeHTp, paguyc, AvameTtp; njollaib MOBEPXHOCTU CHepsbl.
B3anmHoe pacnosioxkeHune chepbl U NAOCKOCTU; KacaTtesibHas Ma0CKOCTb K Ciepe;
nnowaas cpepbl.

306pakeHne Ten BpaLleHNs Ha MNI0CKOCTU. Pa3BépTKa LUMIMHAPA U KOHYCa.

KombuHauun Ten BpaweHWs WM MHOrOrpaHHMKOB.  MHOrorpaHHuK,
OMUCaHHbIN OKOMO cdepbl; cihepa, BMAMCAHHAs B MHOrOrpaHHWK, WU Teno
BpaLLleHus.

[MoHATME 06 06bEMe. OCHOBHbIE CBOMCTBA 06BEMOB Te/l. TeopeMa 06 06bEME
NPAMOYro/IbHOrO Mapasnenenunega M crneacteus K3 Heé. OOBEM LMMHAPA,
KoHyca. O6bEM Lapa v nnowags cgepsbl.

MofobHble Tena B npocTpaHcTBe. COOTHOWIEHUS MeXay naowaasamm
MOBEPXHOCTeN, 06BbEMaMM NOAOGHbIX TeN.

CeueHus uunuHgpa (mapanienbHo W NepneHauMKynspHO 0Cu), CeyeHus
KOHyca (napaisiefibHoe OCHOBaHWMKO W MPOXOAALLEe Yepe3 BepLUMHY), CevyeHus
Luapa.

BeKTOpbI M KOOPAMHATbLI B MPOCTPaHCTBE

BekTop Ha naockocTn 1 B npocTpaHcTee. COXeHWE N BblYMTaHNE BEKTOPOB.
YMHOXEHMe BEKTOpa Ha yncno. PasnoxkeHne BeKTopa no TpeéM HeKoMMIaHapHbIM
BekTOpam. [paBuno napannenenunega. PelweHve 3afjady, CBA3aHHbLIX C
MPUMEHEHNEM nNpaBun  AeACTBUA C BeKTopamu. [pAMOyronbHas cuctema
KoopAuHaT B npocTpaHcTBe. KoopaumHaTbl BekTopa. [pocTeiwuve 3ajayv B



KoopAuHaTax. Yron mexay BekTopamu. CKansipHOe Mpou3BefieHNe BEKTOPOB.
BbluvcneHne yrnoB mexay npsmMbiMyA U NIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII
METO/, MPW PELLEHNN FeOMETPUYECKIX 3aay.



NINAHNPYEMBIE PE3Y/JIbTATbI

NMMYHOCTHbIE PE3YJIbTATDI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS NpPOrpamMmbl  y4ebHOro npeameTa
«MaremaTuKa» XapakTepusyrTcs:

['paxkgaHCKoe BocnuTaHMe:

CPOPMMPOBAHHOCTLIO MPaXKAaHCKOW NO3ULUM 00yYaroLLEerocs Kak akTMBHOIO
W  OTBETCTBEHHOIO 4jeHa POCCUIACKOrOo O6LecTBa, NpPeACTaB/leHNEM O
MaTemMaTUYecKMX OCHOBax (DYHKLMOHMPOBaHWS Pas3/IMyHbIX CTPYKTYP, SB/EHWA,
npoueayp rpaxaaHckoro obuwectea (BblOOpbl, OMPOCbI M Np.), YMEHMWEM
B3aMMOAENCTBOBaTb C COLMa/IbHbIMA  MHCTUTYTaMW B COOTBETCTBMM C  UX
(PYHKUMAMMU N Ha3HAYEHVEM.

[MaTpuoTryeckoe BOCNUTaHUE:

ChopMMPOBAHHOCTbLIO POCCUINCKOMN rPaXKAaHCKON NAEHTUYHOCTU, YBaXKEHNSA K
MPOLUIOMY M HACTOSALLEMY POCCUINCKOW MaTeMaTUKK, LLEHHOCTHbIM OTHOLLEHEM K
AOCTUDKEHUSAM POCCUMCKMX MAaTEMATUKOB N POCCUIACKOIN MaTeMaTUYECKOW LLIKOSIbI,
K WCMNOMb30BaHNIO 3TUX AOCTVMDKEHWIA B APYruX Haykax, TEXHONOrunsax, cgepax
39KOHOMMUKW.

[yXOBHO-HPaBCTBEHHOI 0 BOCMUTAHUSA:

0CO3HaHVEM [YXOBHbIX LIEHHOCTeW POCCUIACKOTO Hapofa;
ChopMMPOBAHHOCTLIO  HPABCTBEHHOIO  CO3HaHWA, 3TWYECKOrOo  MOBEAEHWS,
CBAI3aHHOIO C NPaKTUYECKUM MPUMEHEHMEM LOCTUXKEHWUIA HAYKM N AeATe/IbHOCTbIO
YUYEHOTr0; 0CO3HAHMEM /IMYHOIO BK/1aJa B NOCTPOEHUE YCTOMUMBOIO ByayLLEro.

SCTETNYECKOe BOCNUTaHME:

3CTETMYECKMM OTHOLUEHVMEM K MMUPY, BK/IKOYas 3CTETUKY MaTeMaTUYeCKmX
3aKOHOMEPHOCTEMN, 06bEKTOB, 3aaad, PeLLEHNN, paccyXAeHuia;
BOCNPMMMYMBOCTLIO K MaTeMATUYECKUM acrnekTam pas/iMyHbIX BUAO0B UCKYCCTBA.

du3nYecKoe BOCNUTAHME:

ChOPMMPOBAHHOCTLIO  YMEHUA TMPUMEHATL MaTeMaTUYeckue 3HaHWA B
MHTEepecax 340p0OBOro 1 6e3onacHOro 0bpasa >M3Hu, OTBETCTBEHHOIO OTHOLLIEHNA
K CBOEMY 3[0p0Bbt0 (340p0BOE NUTaHWe, cbaNaHCMPOBAHHbIA PEXUM 3aHATUN U

oTAbIXa, perynspHas (hm3nyeckas aKTUBHOCTb); (hm3nyeckoro
COBEpPLLEHCTBOBaHMS, npu 3aHATUAX CMOPTMBHO-03,0POBUTE/IbHOA
[eATeNbHOCTbHO.

TpypoBoe BocnUTaHME:

FOTOBHOCTbIO K TPyAY, OCO3HAHWEM LIEHHOCTU TPYLONO6USA; UHTEPECOM K
pasinyHbIM  chepaM  NPOJECCUOHANIbHON  AeATEeNIbHOCTW,  CBSI3aHHbIM  C
MaTeMaTMKON N eé MPUIOKEHUAMWU, YMEHVWEM COBEpLUATb OCO3HaHHbIA BbIOOP
Oyaywiein npodgeccun U peasiv3oBbiBaTb COOCTBEHHbIE >KM3HEHHbIE MNaHbl;
FrOTOBHOCTbIO M CMOCOBHOCTHIO K MaremMaTU4yeckoMy 06pa3oBaHUIO U



camoo6pa30BaHUIO Ha MNPOTSHXKEHUN BCEW >XWU3HW; FOTOBHOCTbIO K aKTUBHOMY
y4acTuO B PeLLIEHNN MPaKTUYECKUX 3a4a4 MaTeMaTUYECKOW HanpaBneHHOCTH.

DKO0/10rnyeckKoe BocnmTaHme:

CPOPMMPOBAHHOCTLID  3KOMOrMYECKON KYNbTYpPbl, MOHWMAHWEM BAWSHUS
COLMANbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHWME MPUPOAHOIN U CoLUManbHOA
cpedbl, O0OCO3HaHWeM rNnob6aslbHOro  XapakTepa 3KOMOrMYecKMX Mpob6nem;
OpUeHTaUmel Ha NPUMEHEHWE MaTeMATUYECKUX 3HaHWA ONs pelleHns 3aaadv B
061acT  OKPY)KaloLLEN Ccpedbl, MIaHMPOBaHWSA MOCTYNKOB W  OLUEHKN KX
BO3MOXHbIX NMOCNEACTBUI AN OKPY>KatOLLEW cpefpl.

LIeHHOCTM Hay4HOro No3HaHUS:

ChOpMUPOBAHHOCTbIO MMPOBO33PEHNS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA  HayKM U OOWECTBEHHOW  MPaKTUKKW,  MOHWMaHUEM
MaTeMaTUYecKol HayKn Kak cthepbl Ye/i0BEYECKON [AesTeNbHOCTM, 3TanoB eé
pasBMTUA W 3HAYMMOCTU AN PasBUTUS LMBUNM3AUMUN; OBNAfEHNEM S3bIKOM
MaTeEMaTUKN M MaTEMATUYECKON KyNbTypOM KaK CPeACTBOM MO3HAHUS MUPA;
FOTOBHOCTbIO OCYLLECTBATb MPOEKTHYH W UCCNeA0BaTeNbCKY) AeATeNIbHOCTb
NHANBUOYANbHO W B rpynne.

METAMPEOMETHbIE PE3Y/IbTATDI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHMS MporpaMmbl y4eOHOro npegmeta
«MartemaTumka» XapaKTepun3yrTCH OB/NajeHVEM YHMBEPCa/IbHbIMU
Nno3HaBaTe/lbHbIMW  [JeACTBUAMW,  YHUBEPCAbHBIMA ~ KOMMYHUKATUBHLIMY
[eNCTBUAMM, YHUBEPCA/IbHBIMY PETYNATUBHBIMU AENCTBUAMM.

1)  YHuBepca/bHble  MO3HaBaTeNlbHble  [eicTBMA,  obecrneuvsardT
(hopmupoBaH/e 6a30BbIX KOTHWTWBHbLIX MPOLECCOB 0byyarowmxca (0CBOeHMe
METOLOB  MO3HAHWA  OKPY>KAloWero  Mupa;  MPUMEHEHUe  IOrMYECKmX,
nccnefoBaTeNbCKUX onepaumnid, yMeHuin paboTaTb ¢ MHopmaLmeit).

Ba3oBble /lornyeckme AencTBuUS:

BbISIBNIATb M XapaKTepn30BaTb CYLLECTBEHHbIE NPU3HAKN MaTeMaTUYECKMX
0ObEKTOB, MOHATWIA, OTHOLUEHWUA MeXay MOHATUAMK; (POPMY/IMPOBATb
onpegeneHns  MOHATWIA;  yCTaHaB/MBaTb  CYLUECTBEHHbIA  MPU3HaK
KnaccuuKaumm, OCHOBaHMA Ans 0600LEHUS U CPaBHEHUSA, KPUTEPUU
MPOBOAMMOrO aHan3a,;

BOCNPMHUMATb,  (hopMynMpoBaTb W  MPeobpas3oBbiBaTb  CYXKAEHUA:
yTBEPAMTENbHbIE U OTpULATENbHblE, eAMHWUYHbIE, YaCTHble U 00LVeE;
YC/NOBHbIE;

BbISBNATL ~ MaTeMaTMyeckue  3aKOHOMEPHOCTM,  B3aUMOCBA3N W
NpoTuBOpeunss B (aKTaxX, AaHHbIX, HaBMOLEHUAX W  YTBEPXKAEHUSX;
npegnaratb  KpUTepun  A4N1d  BbISB/EHUA  3aKOHOMEpPHOCTeEW "
MPOTMBOPEYNIA;



[enatb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTWKKM, AEAYKTUBHbIX U
NHAYKTVBHbIX YMO3aK/HOYEHWNIA, YMO3aK/IHUEHWIA N0 aHa0rnu;
MPOBOAUTL CaMOCTOSITE/IbHO  [10Ka3aTe/bCTBa MaTemaTuyecKmnx
YTBEPXKAEHUI (NPsiMble U OT NPOTMBHOrO0), BbICTPaMBaTb apryMeHTauuto,
NPUBOAUTL MPUMEPbl M KOHTPNPUMEPBI; 0O60CHOBbLIBATL COOCTBEHHbIE
CYXX/[IEHUS U BbIBOAb;
BblGMpaTb CNocob pelleHUs y4yebHON 3afauv (CpaBHMBATbL HECKO/bKO
BapuaHTOB peLleHns, BbIOMpaTb Hambosee MOAXOAAWMA C  YUHETOM
CaMOCTOATE/IbHO BblJe/IeHHbIX KpUTepues).

Ba3oBble nccrefoBaTe/IbCKUe feincTBUS:
MCMO/Ib30BaTb BOMPOCHI KakK MCCeA0BaTe/IbCKMUi MHCTPYMEHT MO3HAHUS;
(hopMynmMpoBaTb BOMPOCHI, (hUKCUPYOLLME NPOTUBOpPeUUne, Mpobremy,
yCTaHaBNMBaTb ~ MCKOMOe W  [aHHoe, (DOpPMUpPOBaTb  FUMOTE3Y,
aprymMeHTUpOBaThb CBOK MO3ULMIO, MHEHUE;
MPOBOAUTL CaMOoCTOSTE/IbHO CMJIaHNPOBaHHbIN 9KCMEPUMEHT,
nccnefoBaHWe MO YCTAHOB/IEHWMKO OCOOEHHOCTEN  MaTeMaTU4YecKoro
00beKTa, AB/EHMS, TMpPOLECca, BbISBEHUIO  3aBUCMMOCTEN  MeXay
06beKTamu, ABNIEHNAMM, MPOLeccamu;
CaMOCTOATe/IbHO (POPMYNNPOBaTL 0006LLIEHMA U BbIBOAbLI MO pe3y/bTatam
NMPOBEAEHHOr0 HabMAEHNA, WCCNeA0BaHUS, OUeHMBaTb AOCTOBEPHOCTb
MOMYyYeHHbIX Pe3ybTaToB, BbIBOAOB M 0000LLEHNIA;
MPOrHO3MpoBaTh BO3MOXHOe pas3BMTWE Mpouecca, a Takke BblgBUraTb
MPeLnoN0oXeHNA 0 ero pa3BUTUM B HOBbLIX YCI0BUAX.

Pa6oTa ¢ Hjopmauueii:
BbISBNATL AepUUNTLI MHOPMALUK, AaHHBLIX, HEOOXOAUMBIX A4N1A OTBeTa
Ha BOMPOC W ANA peLLeHns 3atauu;
BblOMpaTb  MH(OpMaLMiO M3 UCTOYHMKOB  Pas3/IMYHbIX  TWUMOB,
aHaM31poBaTh, CUCTEMATU3NPOBATL Y UHTEPMPETUPOBATL MH(OPMaL IO
Pas3INYHbIX BULOB 1 (hOPM NpPeacTaBNeHUs;
CTPYKTYpUpOBaTb MH(OPMaLMIO, NMPeACTaBNATL €€ B pas/IMyHbIX (hopmax,
NNNKOCTPUPOBATL rpafnyecku;
OLeHMBaTb HaAEXHOCTb MH(opmaLmm Mo CaMOCTOATE/IbHO
ChOpMYNIMPOBaHHLIM KPUTEPUAM.

2) YHuBepCabHble KOMMYHWKaTWBHble [eACTBUA, 0becrneumBalT

CDOPMMPOBAHHOC T b COLMa/IbHbIX HABbIKOB 06yYatoLLMXCA.

O6LLeHne:
BOCMPUHMMATL U (POPMYNMPOBaTb CYXAEHWA B COOTBETCTBMM C
YCNOBMSAMW W LENAMM 0OLLEHWS; ACHO, TOYHO, rPaMOTHO BbipaXkaTb CBOKO



TOYKY 3PEHWUA B YCTHbIX M MUCbMEHHBIX TEKCTax, AasaTb MOSCHEHWUS Mo
X0Ay peLleHns 3afa4mn, KOMMEHTUPOBATb MOYyYeHHbIV pe3y/bTar;
B X0fe 06CYy)X/AeHns 3a4aBaTb BOMPOCHI MO CYLLECTBY 00CYXK4aeMOM TeMbI,
Npo6eMbl, peLaemoi 3agaym, BbICKa3blBaTb NAeK, HaleNeHHbIe Ha NOUCK
PELUEHMS; COMOCTaBNATb CBOM CY)XXAEHWUA C  CY)XXAEHUSMU  [ApYyrux
YYaCTHWKOB Amasniora, 06Hapy»ueaTb pas/imymMe U CXOACTBO MO3ULWIA; B
KOPPEeKTHOM (hopMe (hopMYyNnpoBaTh PasHOr/1acus, CBOM BO3PaXKEHUS;
NPeAcTaBNATb  pe3ynbTaTbl  PeLleHMst  3adayun,  3KCMEPUMEHTa,
nccnefoBaHWs,  MPOEKTa;  CamMOCTOATeNIbHO  BbloupaTb  dhopmat
BbICTYN/IEHMS C YYETOM 3a7a4 NPe3eHTaLnn 1 0COGEHHOCTEN ayanTopun.
CoTpyAHNYECTBO:
MOHMMaTb W UCMOMb30BaTb  MpeMMyLlecTBa  KOMaHAHOW W
NHANBUAYaNIbHOW paboThl MPU peLLeHnn y4ebHbIX 3aa4; NpUHUMaTb Lenb
COBMECTHOI [AeATeNbHOCTW, MNaHMpPOBaTb OpPraHM3aumio COBMECTHOM
paboThbl, pacnpeaensaTb BUAbl paboT, A0roBapnBaThCs, 06CyXKaaTb npoLecc
N pe3ynbTaT paboTbl; 0606LaTh MHEHNSA HECKO/IbKUX NIOLEN;
y4acTBOBaTb B rpynnoBbIX popmax paboTbl (06CYXKAEHNS, 0OMEH MHEHWNA,
«MO3rOBble LUTYPMbI» W WHbIE); BbINOMHATL CBOK 4acTb PaboTbl U
KOOPAUHMPOBaTbL CBOM  AEACTBMA C  APYTMMW  4YneHaMuM  KOMaH[bl;
OLleHMBaTb Ka4yeCTBO CBOEro BK/ada B 06LMIA NPOAYKT MO KPUTEPUSM,
chopMynMpoBaHHbIM Y4aCTHUKaMK B3aMMOLENCTBUS.
3) YHuBepcanbHble  PerynsiTuBHble  AENCTBMS, obecrneunsaloT
(DOPMMPOBAHME CMbICNOBbLIX YCTAaHOBOK U XKU3HEHHbIX HABbIKOB IMYHOCTW.
CamoopraHumsauunsa:
COCTaB/ATb NJIaH, &/IFOPUTM PeLLeHNs 3a4adu, BbIbupaTh Crnocob peLueHus
C YYETOM UMEHOLLINXCS PECYPCOB M COOCTBEHHbIX BO3MOXKHOCTEMN,
apryMeHTUPOBaTb U KOPPEKTMPOBAaTb BapUaHTbl PELLEHNIA C YH4ETOM HOBOM
NH(opMaLun.
CaMOKOHTpO/b:
BMafeTb HaBblKaMy MO3HaBaTe/IbHOW pediieKcMM  KaK  OCO3HaHUS
COBEpPLUAEMbIX AEWCTBMIA N MbICNIUTE/IbHLIX MPOLECCOB, X Pe3y/bTaTos;
BfafeTb  crocobamy  CamOMpOBEPKW, CaMOKOHTPOMA npouecca W
pe3ynibTaTa peLleHns MaTemMaTnyecKoin 3atauu;
npeaBuaeTb TPYAHOCTW, KOTOPble MOMYT BO3HWUKHYTb MPW  PELLUEHUN
3afja4yn, BHOCUTb KOPPEKTUBbI B [eATE/IbHOCTb Ha OCHOBE HOBbIX
06CTOATENLCTB, AaHHbIX, Ha4EHHbIX OLLUMOOK, BbISBNEHHbIX TPYLHOCTENR;
OLleHMBaTb COOTBETCTBME pe3ynbTata LeIMm W YCMOBUSAM, OOBACHATD
MPUYMHBI JOCTVXKEHUS UMW HELOCTUMXKEHUSI Pe3yNbTaToB [AesATe/IbHOCTH,
HaxoAuTb OLLNOKY, AaBaTb OLEHKY NPUOGPETEHHOMY ONbITY.



NMPEAMETHbDIE PE3YJIBTATDI

10 KNACC

OnepupoBaTb NOHATUSAMU: TOYKa, NPSAMas, MIOCKOCTb.

MpYMEHATbL aKCMOMbl CTEPEOMETPUM W CNEACTBUSA U3 HUX MPU peLleHun
reoMeTpUYecKnX 3agau.

OneprpoBaTb MNOHATUAMU: NapaefibHOCTb U NePreHANKYNAPHOCTb NPSAMbIX
W NI0CKOCTEN.

KnaccugmumpoBaTb B3aMMHOE PacrofioXeHne nNpsmbIX W MIOCKOCTEN B
MPOCTPaHCTBE.

OneprpoBaTb MOHATUAMM: [BYrPaHHbIA Yron, rpaHyW [ABYrpaHHOro yrna,
pebpo ABYrpaHHOro Yrna; SIMHeNHbIA yron ABYrpaHHOro yrna; rpagycHas mepa
ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMWU: MHOTFOrPaHHWK, BbIMYK/bIA W HEBbIMYK/bINA
MHOTOrPaHHKK, 3/1eMeHTbl MHOTOrpaHHKKa, NpaBu/bHbIA MHOTOrpaHHUK.

Pacno3HaBaTb OCHOBHble BWAbl MHOIMOrpPaHHWKOB (NuUpamuaa; npusma,
NPAMOYTO/ibHbIV Napannenenunes, Kyo).

KnaccuuuympoBaTb  MHOrOrpaHHuWKW,  BblGupas  OCHOBaHuA  [AJ1S
Knaccumkaumy  (BbINyK/ble W HEBbINYK/ble MHOrOrpaHHUKKW; MpaBu/bHble
MHOTOrPaHHMKM; NPsAMble U HAK/TOHHbIE MPU3MbI, Napainenenunespl).

OneprpoBaTb NOHATUAMM: CEKYLLAA MI0CKOCTb, CEYEHNE MHOTOrpaHHNKOB.

OOGBACHATb NPUHLMIMbLI MOCTPOEHUSA CEYEHWNIA, UCMOMNb3YS METOA CNef0B.

CTpouTb  CeyYeHWA  MHOrOrpaHHWKOB  METOLOM  CNefioB,  BbIMOSHATD
(BbIHOCHbIE) MNOCKNE YepTeXn U3 PUCYHKOB MPOCTbIX O0OBLEMHbLIX (Uryp: BUA
CBEpPXY, COOKY, CHM3Y.

PeLuaTh 3aa4n Ha HaxOX/AeHNe reoMeTpUYeCKNX BeIMYMH NO 0bpasLam uam
anroputMaMm, MpPUMeHsAs W3BECTHble aHa/IMTUYEeCKMe METOAbl MpPU  pPeLleHnn
CTaHAAPTHbLIX MaTemMaTMyecKnX 3afay Ha BblUMCNeHVEe PacCTOSAHUIA MeXay ABYMS
TOYKamMu, OT TOYKM [0 MNpPAMOM, OT TOYKA [0  NJIOCKOCTW,  Mexay
CKpeLLMBaOLLMMUCS NPSMbIMA.

PeLuaTh 3aa4m Ha HaXOX/AeHNe reoMeTpUYECKNUX BeIMYMH NO 06pasLam uam
airopuTMaMm, MpPUMeHsAs W3BECTHblE aHa/IMTUYECKMe METOoAbl NPU  peLleHuu
CTaHOapTHbIX  MaTeMaTMYeCKMX 3afay Ha  BblUUC/IEHWE  YIN0B  MeXay
CKpelMBaLWMMNCA  NPAMbIMKW,  MeXAY NpPsAMOMA W MJIOCKOCTbIO,  MeXay
MI0CKOCTAMM, ABYTPaHHbIX Yr/I0B.

Bbluncnate 06bEMbI M NIOWAAM NMOBEPXHOCTEN MHOIOrpaHHMKOB (Mpu3ma,
nupamMmmuga) C nNpUMeHeHWeM (OPMYN;  BbIYMCAATb  COOTHOLUEHUS — Mexay
NoLWaaaAMmM NOBEPXHOCTEN, 06bEMaMM NOJOOHBIX MHOMOrPaHHKOB.



OnepnpoBaTb MOHATUAMMW: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
MNOCKOCTb CUMMETPUM; LIEHTP, OCb M NIOCKOCTb CUMMETPUN (IUTYPbI.

N3BnekaTb, npeobpa3oBblBaTb W WMHTEPNPETUPOBaTb MHGOPMaUMio O
MPOCTPAHCTBEHHbIX rEOMETPUYECKMX (hUrypax, MPeAcTaB/eHHY Ha YepTeXkax U
PUCYHKaX.

MpYMEHATbL FeoMeTpUYecKMe (akTbl NS PelleHnss CTepeoMeTPUYECKUX
3afay, npegnonaratoLmX HECKO/MbKO LIAroB PeLLeHns, ecim yCnoBust NpUMeHeHUs
3afjaHbl B IBHOW (hopme.

MpuUMeHATb  MpoCTeilmne nNporpamMMHble  CpeacTBa U 3/1IEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI NPU PELLEHNI CTEPEOMETPUYECKMX 3aau.

MpvBOAMTL NPUMEPbI MaTEMATUYECKMX 3aKOHOMEPHOCTE B npupode K
YKM3HW, pacno3HaBaTb NPOsBIEHME 3aKOHOB reOMETPUMN B UCKYCCTBe.

MpUMEHSATb NOMYYeHHbIE 3HAHWA Ha MPaKTUKE: aHaIM3MPOBaTb peaslbHble
CUTYaUMM W MNPUMEHATb M3YYEHHble MOHATUA B MPOLECCe MOWUCKA PeLLEHNS
MaTemMaTU4yeckn ChopMynMpoBaHHOM Mpo6semMbl, MOAENNPOBATL  peasibHble
CUTYyauMnm Ha A3blke T[eOMETPUKU, UCCNefoBaTb MOCTPOEHHbIE MOAenm ¢
MCNONb30BAHNEM FreOMETPUYECKMX NOHSATUI N TEOPEM, arnapaTa anrebpbl; pewwarb
MPaKTUYEeCKME 3aa4n, CBA3aHHbIE C HAXOXAEHVEM F€OMETPUYECKMX BETUYUMH.

11 KNACC

OneprpoBaTb MOHATUAMMW: UMINHAPUYECKAs MOBEPXHOCTb, 06pasytoLiue
LMMMHOPWUYECKO — MOBEPXHOCTW;  LUWAWHAP,  KOHWYeckas  MOBEPXHOCTb,
06pa3ytoLLe KOHNYECKOM NOBEPXHOCTK, KOHYC; chepryeckast MOBEPXHOCTb.

PacnosHaBaTtb Tena BpalleHus (LnaMHApP, KOHYC, cdepa 1 wap).

O6BbACHATL CNOCOObI MONYYEHNA TeN BpaLLeHUs.

KnaccnuuymposaTb B3aMHOE pacronoxXeHve cqepbl U NI0CKOCTW.

OnepupoBaTb NOHATUSAMW: LLAPOBOW CErMeHT, OCHOBaHWEe CerMeHTa, BbiCOTa
CerMeHTa; LUapoBOi CNOW, OCHOBaHWE LLIApPOBOro C/0s, BbICOTA LLIAPOBOr0 C/OS;
LLIApPOBOW CEKTOP.

Bbluncnate  06bEMbI M NOWAAM  MOBEPXHOCTEM  Tenl  BpalleHwus,
reOMeTPUYECKUX TeN C NPUMEHeHEM (hopmyI.

OnepupoBaTb MOHATUAMWU: MHOTFOrPaHHWK, BrUCAHHbLIA B  Cclepy W
OMUCaHHbIA OKOMO cdepbl; cepa, BNUCaHHas B MHOTFOrpaHHUK WM Teso
BpaLLEeHNS.

BbluMCiATb COOTHOLLEHNA MEXAY MNIoWaamy NoBepxXHOCTeM U 06bEMaMU
MoA06HbIX Ten.

N306paxatb M3y4vaemble Urypbl OT PYKM U C NPUMEHEHWEM MPOCTbIX
YEPTEXHbBIX MHCTPYMEHTOB.



BbINONHATL (BLIHOCHbIE) MIOCKNE YePTEXM U3 PUCYHKOB NPOCTbIX 00 BEMHBIX
(huryp: BuA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHMNS TeN BPaLLEHUS.

3Bnekatb, WHTEpMNpeTupoBaTtb W npeobpasoBbiBaTb MHMOOPMAUUIO O
MPOCTPAHCTBEHHbIX FEOMETPUYECKMX PUrypax, NPeLCTaBNeHHY Ha YepTexax U
PUCYHKaX.

OnepupoBaTb MNOHATMEM BEKTOP B NMPOCTPAHCTBE.

BbINONHATL  [ENCTBUA CNOXEHWS BEKTOPOB, BblYMTaHWA BEKTOPOB MU
YMHOXKEHWS BEKTOPA Ha YNC0, 0O0BACHATb, KAKMMWU CBOMCTBaMU OHM 06/1afatoT.

MprMeHATL NPaBKUIO Napasnenenunesa.

OneprpoBaTb MOHATUAMU: LEKAPTOBbI KOOPAMHATLI B NPOCTPAHCTBE, BEKTOP,
MOAY/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yron Mexay
BEKTOpamMu, CKanspHOe Npoun3BefeHne BEKTOPOB, KOMJIMHeapHble U KOMMIaHapHbIe
BEKTOpbI.

HaxoanTb CymMMy BEKTOPOB 1 NPOW3BEAEHME BEKTOPA Ha YMC/I0, YToN MeXay
BEeKTOpaMu, CKaliipHOe MNpOou3BefAeHMe, packiagbiBaTb BEKTOP MO [ABYM
HEKO/I/IMHeapHbIM BEKTOPaM.

3afasaTtb NI0CKOCTb YpaBHEHVEM B IeKaPTOBOW CMCTEME KOOPAMHAT.

MpYMeHATbL reomeTpuyeckme (akTbl ANS PeLIeHNs CTepeoMeTpPUYecKnx
3aay, npegnonaratownx HECKO/bKO LIaroB PeLLeHns, ecin YCnoBus NpUMeHeHUs
3ajaHbl B ABHOW (hopme.

PellaTb npocTelillne reomeTpuyeckme 3afgadv Ha MPUMEHEHWe BEKTOPHO-
KOOPAMHATHOIO MeToza.

Pewartb 3afauMm Ha [0OKas3aTe/lbCTBO MaTeMaTMUYeCKMX OTHOLLEHUA U
Hax0oXJeHne reOMeTPUYECKMX BeIMUMH No obpasuam nam airopmtmam, NPUMeHsS
N3BECTHbIe METOAbI MPU PELLUEHNN CTaHAAPTHbLIX MaTeMaTUYeCKMX 3a4au.

[MpUMeHATL  MPOCTelIne  MporpammHble  CPeAacTBa W 3/IEKTPOHHO-
KOMMYHUKaLUMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKNX 3aau.

MpvBOAMTL NPUMeEPbl MaTeMaTUYECKMX 3aKOHOMEPHOCTE B npupoge U
YKN3HW, pacro3HaBaTb NPOsB/EHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

[MpUMeHATL MOMYYEHHbIe 3HAHUA Ha MPaKTUKE: aHa/IM3MpoBaThb peasibHble
CUTyauMn WM NPUMEHATb W3YYeHHble MOHATMS B MPOLIECCe MOWCKa peLleHus
MaTemMaTU4eckn CpopmMynMpoBaHHOW Mpo6semMbl, MOAENMPOBaTb  PeasibHble
CUTyauMn Ha A3blke TreOMeTpuKM, WCCNefoBaTb MOCTPOEHHblE Mogenm C
MCMO/Ib30BaHNEM FeOMETPUYECKMX MOHATMIA 1 TEOPeM, annapaTa anredpbl; pewlarb
NpakTU4YecKme 3aayu, CBA3aHHbIE C HAXOXAEHNEM reOMeTPUYECKMNX BENNYUH.



TEMATWNYECKOE NMNJ1IAHNPOBAHUE

10 KJTACC
Konnyectso yacos ONEeKTPOHHbIe
No HanmeHoBaHWe pasfienos N Tem K N (undposble)
n/n nporpamMmsil Bcero OHTPONBHBIE paKTHeckie obpasoBaTe/ibHble
paboTbl paboTbl
pecypcobl
Bubnnoteka LLOK
1 BBeAgHve B CTepeomeTpuio 10 0 0 https://m.edsoo.ru/1c209e37
MpsAMble U NIOCKOCTN B MPOCTPAHCTBeE. Bubnmoteka LLOK
2 o 12 1 0
MapannenbHOCTb NPAMBIX U NJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [NepneHAMKYNApHOCTb NPAMbIX U 12 0 0 Bubnunoteka LIOK
NIOCKOCTel https://m.edsoo.ru/1c209e37
Bubnunoteka LIOK
4 Yrnbl Mexay npsamMbIMN 1 NJIOCKOCTAMN 10 1 0 https://m.edsoo.ru/1c209e37
Bubnnoteka LLOK
° MHoOrorparHiku = 1 0 https://m.edsoo.ru/1c209e37
) Bubnunoteka LLOK
6 OBbEMo! MHOTOTPHHVKOB o 1 0 https://m.edsoo.ru/1c209e37
_ Bubnmoteka LIOK
7 [NoBTOpEHME: CeYeHUSs, PacCTOAHNA N YT bl 4 1 0 https://m.edsoo.ru/1c209e37
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 68 5 0




11 KJTACC

Konnyectso yacos ONEKTPOHHbIE
No 1/ HanmeHoBaHWe pasfienoB N Tem K - (undposble)
B nporpaMvbl Bcero 06HTp0“be'e p6aKT|/|quK|/|e obpasoBaTe/ibHble
paboTbl paboThl pecypebl
Bubnunoteka LLOK
1 Tena spaujenis 12 0 0 https://m.edsoo.ru/1c209e37
. Bubnmoteka LLOK
2 OObémbi Ten > ! 0 https://m.edsoo.ru/1c209e37
bubnnoteka LLOK
3 BeKTopbl M KOOpAMHaThLI B MPOCTPAHCTBE 10 1 0 https://m.edsoo.ru/1c209e37
4 MoBTOpPeHVEe, 0600LLEHNE, 7 1 0 Bubnmoteka LLOK
cucTeMaTu3aLms 3HaHWiA https://m.edsoo.ru/1c209e37
OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME 34 3 0




NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHWA
OCHOBHOW OBPA3OBATE/IbHOW MPOrPAMMBbI

10 K/TACC
Koz .
APOBEPSEMOro MpoBepsieMble nPe,qmeTHble pe3ynbTaTbl 0CBOEHNS OCHOBHOW
De3ynbTaTa obpasoBaTenibHOM NporpamMmmMbl CPeAHEro 06Lero o6pasoBaHus
7 "eomeTpusa
7.1 OneprpoBaTb NOHATUSMI: TOUKa, NPsiMast, NOCKOCTb
) MpVYMeHSATb aKCMOMbI CTEPEOMETPUM U CNEACTBUS U3 HUX MPU PeLeHnr
k reoMeTpuYecKnx 3agau
OnepvpoBaTb MOHATMSAMW: NapannenbHOCTb W NepneHAnKyNspHOCTb
"3 MPAMBIX 1 MI0CKOCTEN
KnaccuguumpoBaTb B3aMMHOE PacrofioKeHre MpsMbIX W MI0CKOCTEN B
4 NpPOCTPaHCTBe
OneprpoBaTb NOHATUSMW: ABYrPaHHbIA Yron, rpaHn ABYrpaHHOro yrna,
7.5 pebpo ABYrpaHHOro yrna, MMHENHbIA Yron ABYrpaHHOro yrna, rpagycHas
Mepa [ABYrpaHHOro yrna
OneprpoBaTb MOHATUSMWU: MHOFOrPaHHUK, BbIMYK/bIA U HEBbIMYK/bINA
70 MHOTFOrpaHHMK, 3/1EMEHTbI MHOTOrPaHHKKa, NPaBW/bHbIA MHOTOrPaHHMK
27 Pacno3HaBaTb OCHOBHbIE BWAbl MHOrOrpaHHMKoOB (MvMpamuia, MNpu3ma,
' NPSIMOYTO/bHbIV Napannenenunes, Kyo)
KnaccuguumpoBaTb  MHOFOrpaHHUKKW,  BblOMpass OCHOBaHWA  ANns
Knaccugumkaumm  (BbIMyK/ble U HEBbIMYK/bIE  MHOFOFPaHHUKM,
"8 npaBWbHble  MHOFOFPaHHWKK, MNPSMbIE W HaKNOHHble  MPU3MbI,
napannenenvnepbl)
OnepupoBaTb MOHATUAMU: CeKyLas MNOCKOCTb, ceyeHme
79 MHOFOrpaHHMKOB
OO6BbACHATb ~ MPUHUMMbLI  MOCTPOEHUS|  CEYEHWUIA  MHOTOrpaHHUKOB,
710 NCMOMb3Ys METOZ, CNeaoB
CTpouTb CeYeHWS MHOrOrpaHHMKOB METOAOM CNefoB, BbINOHATb
7.11 (BbIHOCHbIE) MNOCKME YEPTEXM M3 PUCYHKOB NPOCTbIX 00 BEMHBIX (Uryp:
BUJ, CBEPXY, COOKY, CHU3Y
7.12 PellaTb 3a4a4n Ha HaxXOXXAEHWNE TeOMETPUYUECKMX BEMYMH MO 06pasLam




WA anropuTMam, MPUMEHSS U3BECTHblE aHAIUTUYECKME METOAbl Mpu
PELUEHMM CTaHAAPTHbIX MaTEMaTUYeCKMX 3aday Ha  BbIUUC/IEHUE
pacCcTOsIHUIA Mexay ABYMSI TOYKamm, OT TOUKM [0 MPSIMOIA, OT TOYKM A0
MA0CKOCTY, MEXAY CKPELLMBAOLLMMUCA NPSAMbIMU

7.13

PellaTb 3afa4n Ha HaXOXAeHWe TeOMETPUUYECKMX BENMYMH MO 06pasLam
WA anropuTMam, MPUMEHSS U3BECTHble aHaIUTUYECKME METOAbl Mpu
PELUEHMM CTaHAAPTHLIX MaTeMaTUuYecKUX 3aflad Ha BbIUWUC/IEHWE YT/IOB
MeXAy CKPELLMBAOLWMMUCS MPSMbIMK, MEXAY NpSMON U MA0CKOCTbHO,
MeXAy NIOCKOCTSMM, IBYTPaHHbIX YI/10B

7.14

Bbluncnate 00bEMbI M NAOWEAAM MOBEPXHOCTEN MHOrOrpaHHMKOB
(npn3ma, NMpamnga) ¢ NnpuMeHeHneM hopmyn, BbIYUCAATb COOTHOLLEHUS
mexay naowaasamm NMOBEPXHOCTEW, 06bEMaMK NOA06HbIX
MHOFOrpaHHMKOB

7.15

OnepvipoBaTb MOHATUAMW: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U
M0CKOCTb CUMMETPUN, LEHTP, OCb U NIOCKOCTb CUMMETPUN (hTypbI

7.16

N3BnekaTb, Npeobpas3oBbiBaTb W WMHTEPMNPETMPOBATbL MH(OPMALMIO O
MPOCTPAHCTBEHHbLIX TFEOMETPUYECKUX (Urypax, MNpPeACTaBNEHHY0 Ha
yepTexax v pucyHKax

7.17

MprUMeHsTL reoMeTpuueckre (akTbl A1 PELLUEHWUs CTEPEOMETPUUYECKUX
3afa4, MpeanonaratolMx HECKOMbKO LUIAroB PELLeHUsl, ecnin YC/OBUS
NPUMeHeHMs 3aflaHbl B SBHO dhopme

7.18

MpMeHsATb MpocTeliluMe NpOrpaMMHble  CPeAacTBa U 3NEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPW PELLEHNMN CTEPEOMETPUYECKUX 3aau

7.19

MpuBOAUTL NMPUMEPbI MaTEMATMYECKMX 3aKOHOMEPHOCTel B MpUpoAe U
XKN3HW, pacrno3HaBaTb NPOsiB/EHME 3aKOHOB FEOMETPUM B UCKYCCTBE

7.20

MpVUMEHNTb NONMyYeHHbIE 3HAHKS Ha MPaKTUKe: aHaIM3MPOBaThb PeasibHble
CUTYaLMU W MPUMEHSITb M3YUYeHHble MOHATVMS B MPOLECCE MOMCKa
peLLeHuns MaTeMaTU4ecKm cthopMyMPOBaHHOM Npo6nembl,
MOAENNPOBaTh PeasibHble CUTYaLMK Ha S3blKe FeOMeTPUM, UCCNefoBaTh
MOCTPOEHHbIE MOAENN C WCMOMb30BAHMEM F€OMETPUYECKUX MOHATUIA 1
TEeopeM, annapara anrebpbl, peLlath NPaKTUYeCKUe 3aaum, CBsA3aHHbIe C
HaX0XAeHNEM reOMETPUYECKNX BENINUYNH

11 KJTACC




Kopg

MpoBepsieMble NpeAMeETHbIE Pe3y/IbTaTbl 0CBOEHUSI OCHOBHO

npoBepsemMoro <
pesynbTaTa obpasoBaTenibHOM NporpamMmmbl CPefHero o6LLero obpasoBaHms
6 "eomeTpua
OnepripoBaTb MOHATUAMM: LUINHLPUYECKAS NMOBEPXHOCTb, 06pasytoLLme
UWAVHAPUYECKON MOBEPXHOCTU, UMMHAP, KOHWYECKas MOBEPXHOCTb,
o obpasytowme  KOHWYECKOM  MOBEPXHOCTW,  KOHYC,  Cepuyeckas
NOBEPXHOCTb
6.2 PacnosHasaTb Tena BpaLleHus (LAnHAP, KOHYC, cdepa 1 wap)
6.3 OO6BACHATL CNOCO6bI NONYyYeHUS TeN BpaLLeHNs
6.4 KnaccuduumpoBsath B3aMHOE pacroioXeHune cepbl U MI0CKOCTH
OnepupoBaTb MOHATUSAMMW: LUAPOBOM CErMEeHT, OCHOBaHWE CermeHTa,
6.5 BbICOTA CermMeHTa, LIApOBOI CNOI, OCHOBaHWE LUapoBOro C/os, BbiCOTa
LLIApOBOro C/104, LAapoBOM CEKTOP
66 Bbluncnate  00bEMBI M NOWaAAM MOBEPXHOCTEN Ten  BpalleHus,
' reOMeTPUYECKMX TeN C MPUMEHEHNEM (HOpMYN
OnepvpoBaTb MOHATUAMMW: MHOrOrpaHHWK, BMWUCaHHbLIA B Cdepy U
6.7 ONM1CaHHbIN OKONO cepbl, cepa, BMcaHHas B MHOTOrPaHHWK UK Teno
BpaLleHuns
BblunCNATb  COOTHOLLUEHWUS MeXAy NAowagsMn  MOBEPXHOCTEN W
o8 06BEMaMM MOJOBHBIX Ten
306paxkaTb M3yvaemble UIypbl OT PYKA U C NPUMEHEHVEM MPOCTbIX
09 4epTEXHBLIX NHCTPYMEHTOB
BbINOMHATE  (BbIHOCHbIE) TMJIOCKME YEPTEXW W3 PUCYHKOB MPOCTbIX
6.10 06bEMHBIX (Uryp: BuA CBEPXY, COOKY, CHU3Y; CTPOUTb CEYeHUsi Tes
BpalLLeHus
3Bnekatb, WHTEpNpeTMpoBaTb M Npeobpa3oBbiBaTb WMHHPOPMALUIO O
6.11 MPOCTPAHCTBEHHbIX TEOMETPUYECKUX (Urypax, MpeLCcTaBNeHHY0 Ha
yepTexax v pUCyHKax
MpUMeHATL reoMeTpuyeckme (akTbl NS PeLleHUs CTePeoMeTPUYECKNX
6.12 3afa4y, npegnonararolmMx HEeCKO/IbKO LIAaroB pPeLUeHnsi, ecnn YCnoBus
NpYMeHeHNS 3afaHbl B ABHOIN hopme
6.13 OnepupoBsaTtb NOHATMEM: BEKTOP B NPOCTPaAHCTBE
6.14 BbINONHATL [ENCTBMA CMOXEHUS BEKTOPOB, BblUMTaHWUS BEKTOPOB U

YMHOXEHNA BEKTOpPa Ha 4KnCno, 06BACHATb, KakMMW CBOMCTBaMW OHU




obnagatoT

6.15

MpUMEHSTbL NPaBUMO Napannenenuneaa npu CIOXKeHUN BEKTOPOB

6.16

OnepupoBaTb MOHATUSMU: [1EKAPTOBbl KOOPAMHATbI B MPOCTPAHCTBE,
BEKTOP, MOAYNb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWMHATbI BEKTOPA,
Yron Mexay BeKTOpaMmu, CKa/isipHOe MpOW3BEAEHME  BEKTOPOB,
KONNMHeapHble 1 KOMMN/IaHapHbIe BEKTOPbI

6.17

HaxoanTb CyMMy BEKTOPOB M MPOW3BEfEHNE BEKTOPA Ha YMUC/MO, Yron
MeX[y BEeKTOpaMmi, CKasipHOe Npou3BeAeHNe, pacKnablBaTb BEKTOP MO
[BYM HEKO/I/IMHEapHbIM BEKTOPaMm

6.18

3a/aBaTh N/I0CKOCTb YPaBHEHMEM B IEKAPTOBOI CUCTEME KOOPAMHAT

6.19

PewaTb NpOCTellLUMEe TeOMEeTPUYECKME 3afadM  Ha  MPUMEHeHMWe
BEKTOPHO-KOOPAMHATHOIO MeToAa

6.20

PewaTb 3afaus Ha [0Ka3aTeNbCTBO MAaTeMaTUYECKUX OTHOLLUEHWIA W
HaXO0X/eHNEe TeOMETPUYECKMX BEMMYMH NO 06pasLiam WUv anroputmam,
NPUMeHsS  U3BECTHblE  METOAbl  MPU  PeleHun  CTaHAapTHbIX
MaTeMaTUYecKuMx 3aiauy

6.21

MpyYMeHsTb MPOCTelMe MpOrpaMMHble CpeAacTBa W 3MEKTPOHHO-
KOMMYHWKALIMOHHbIE CUCTEMbI MPYX PELLEHNMN CTEPEOMETPUYECKUX 3aau

6.22

MprBOAUTL MPUMeEPbI MaTEMATUUYeCKMX 3aKOHOMEPHOCTEl B Npupoae 1
YKWN3HW, pPacrno3HaBaTh NPOSIB/IEHNE 3aKOHOB FrEOMETPU B UCKYCCTBE

6.23

MpUMEHATb  MOMYYEHHbIE 3HAHUA Ha MpaKTWKe: aHaIu3MpoBaThb
peabHble CUTyauuu M MPUMEHSITb M3Y4YeHHble MOHATUA B MpPOLecce
MoucKa peLleHnst MaTeMaTUyecku CHOopMYMPOBaHHON NpPoGnembl,
MOJEeNMpPOoBaTh pea/lbHble CUTyaUun Ha A3blke FeOMEeTpUM, UCCNe0BaTh
MOCTPOEHHbIE MOAENN C WCMOMb30BaHWEM FEOMETPUYECKMX MOHATUI 1
Teopem, annapara aireépbl, pelwarb NPaKTUYECKME 3adaum, CBSA3aHHbIE C
HaX0XAEHEeM reoMeTPUUYECKNX BENNUNH




NMPOBEPAEMBbBIE 3JIEMEHTbI COAEP>XAHUA

10 KNACC

Kopg

MpoBepsieMblii 371EMEHT COAePXKaHWsA

7

['eomeTpusa

7.1

OCHOBHble MOHSATUS CTepeoMeTpumn. Touka, npsiMas, NAOCKOCTb, MPOCTPAHCTBO.
MoHsTME 06  aKCMOMATMYeCKOM  MOCTPOEHWMM  CTEPEOMETPUK.  aKCUOMbI
CTEPEOMETPUN 1 CNEACTBUS U3 HUX

7.2

B3aMHOE ~ pacronoXeHue MpsMbIX B MPOCTPaHCTBE:  MepeceKaroLimecs,
napannieflbHble 1 CKpelvBatoLimecs npsmMble. [lapannenbHOCTb  MPSIMbIX U
MAOCKOCTE B MPOCTPAHCTBE:  MapaiiefbHble MpsMble B MPOCTPAHCTBE,
napanfieNlbHoCTb TPEX NPAMbIX, MapainesbHOCTb MPAMOIA M NNOCKOCTU. YNkl C
COHanpaB/eHHbIMA  CTOPOHAMW, Yron Mexay npsMbIMA B MPOCTPAHCTBE.
MapannenbHOCTb NIOCKOCTel: napansienbHble NIOCKOCTY, CBOMCTBA NapasinefbHbIX
nnockocTeid. MpocTeiiluve NPOCTPAHCTBEHHbIE (Mrypbl Ha MIOCKOCTW: TETPasap,
Ky6, napannenenunes, NOCTPOEHNE CeUYeHNi

7.3

MepneHANKYNAPHOCTL NPAMOMA U NIOCKOCTW: MEePreHANKYNSAPHble MpsMble B
MpOCTpaHCTBe, NPAMbIe NapasiefibHble U NepreHANKYNSPHbIE K NI0CKOCTM, NPU3HaK
neprneHANKYNAPHOCTM NPSMOIA U NIOCKOCTU, TeOpeMa 0 NPAMON NepreHANKYNSPHOM
MNOCKOCTU. YTNbl B MNPOCTPAHCTBE: Yron MeXay npsMoOA U MNOCKOCTbHO,
[BYrpPaHHbIA  Yron, JWHENHbIN yron AByrpaHHoOro yrna. [lepneHankynsp w
HaK/OHHbIE: PacCTOsiHWE OT TOYKM A0 MNIOCKOCTW, PaccTosHME OT NPsSMOW [0
NIOCKOCTK, NMPOEKUMA (Urypbl Ha NIOCKOCTb. [epneHAnKyNspHOCTL MIOCKOCTEN:
Npu3HaK  NepneHAuKYNspHOCTM  ABYX  M/OCKOCTeld.  Teopema 0  Tpéx
nepreHAnKynsapax

7.4

MOHATME MHOrOrpaHHNKa, OCHOBHbIE 3/1EMEHTbl MHOFOrpaHHWUKa, BbIMYK/ble W
HEBbINYK/ble MHOFOrPaHHWKM, PasBEPTKA MHOrorpaHHukKa. rpuama: n-yrosbHas
npu3ma, rpaHn U OCHOBaHWS MPW3Mbl, NpsMas ¥ HaKNOHHas NpPU3Mbl, 60KOBas U
MoJsiHasi NOBEPXHOCTb NPU3MbI. Mapannenenunes, NPAMOYro/bHbIA Napannenenvnes
1 ero cBoiicTBa. MNMupammnaa: n-yronbHas Nupammnaa, rpaHn 1 0CHOBaHVe NMpaMnapbl,
6OKOBasi U MOMHasi MOBEPXHOCTb NMMpaMuAbl, NPaBWUIbHAsA M YCEeYEHHast NMpammnga.
OneMeHTbl NpPU3Mbl WM nNupamMuibl. [paBW/bHblE MHOFOrPaHHUKK:  MOHSTME
NpaBWNbHOrO MHOFOrpaHHVKa, NpaBUbHAs NpuU3Ma W MNpaBWUbHAs NUMpaMKUAa,
npaBuUbHas TpeyronbHas NMpammia 1 npaBubHbI TeTpasap, Ky6. MpeacTaBneHne




0 MNpaBU/IbHbIX MHOrOrpaHHUKax: OKTasfp, AOAeKasap W ukocasgpyrue CeuveHus
NPU3Mbl 1 NPamMnLbl
CuUMMeTpUS B MPOCTPaHCTBE: CUMMETPUS  OTHOCUTE/IbHO TOYKW, MPAMONA,
7.5 MNIOCKOCTW. DNEeMEHTbI CUMMETPUN B NpamMugax, napansienenuneiax, npaBuibHbIX
MHOTOrpaHHMKax
BbluncneHne 31eMEHTOB MHOFOrpaHHWKOB: pE6pa, AmaroHanu, yrnbl. llnowanb
OOKOBOV MOBEPXHOCTM W MOMHON MOBEPXHOCTM NPSMOM MNPU3MbI, NOWALb
7.6 OCHOBaHWI, TeopeMa 0 60KOBOI NMOBEPXHOCTU NPAMOIA Npu3Mbl. Mnowans 60KoBoON
MOBEPXHOCTU W MNOBEPXHOCTM MpPaBUbHOM NUpamuabl, Teopema O M/oLaam
YCEUEHHOIN nupamuabl. MoHaTE 06 06bEME. O6BEM NpamMmbl, MPU3MbI
27 Mofo6Hble Tenla B npocTpaHcTBe. COOTHOLLEHMS MeXAY Niowagsmm NoBePXHOCTEN,
' 06bEMaMM MNOAOOHbIX Ten
11 K/TACC
Koz NpoBepseMbIil 3/1EMEHT COAepPXKaHNS
6 "eomeTpusa
LinnnHapunyeckas NOBEPXHOCTb, 06pa3ytoLme LUINHAPUYECKOW NOBEPXHOCTH, OCb
6.1 UMMHAPUYECKON NOBEPXHOCTW. LIMAMHAP: OCHOBaHMA M OOKOBasi MOBEPXHOCTD,
o6pasytoLas 1 ocb, NoLaab 60KOBOI 1 NOMHOM NOBEPXHOCTU
KoHMYeckas NoBepxHOCTb, 06pasytoLLe KOHUYECKOW NOBEPXHOCTU, OCb 1 BepLUMHA
6.2 KOHMYECKOI NoBepxXHOCTW. KOHYC: OCHOBaHME M BepLUMHa, 06pasytowias 1 ocb,
nnowaab GOKOBOW M MOMHOM NOBEPXHOCTW. YCEYEHHbIN KOHYC: 0bpasyroLine U
BbICOTa, OCHOBaHMS 1 60KOBas NOBEPXHOCTb
Ctpepa 1 Wwap: UeHTp, pagnyc, AMameTp, nowaab noBepxHoOCTK cgepsbl. BaaumHoe
6.3 pacnosioeHue cepbl U MIOCKOCTU, KacaTesbHas MAIOCKOCTb K cdiepe, nowasib
cthepbl
6.4 300padkeHne Ten BpaLLeHMs Ha NI0CKOCTKM. Pa3BEépTKa LMAMHAPA U KOHYca
6.5 KombuHaumn Ten BpaweHWss U MHOTOrpaHHMKOB. MHOrorpaHHuK, OrMCaHHBbIN
0KON0 cepbl, cepa, BNMCaHHAA B MHOrOrpaHHWK, Uv TeNo BpaleHus
MoHATHe 06 06bEMe. OCHOBHblE CBOICTBA 06bLEMOB Ten. Teopema 06 06bEME
6.6 NPSMOYroNibHOrO  napannienenunesa n crneactsus u3 Heé. OObLEM UMAMHAPA,
KoHyca. O6bEM Luapa v niowaas chepbl
6.7 MogobHble Tena B npocTpaHCTBe.  COOTHOLIEHUS — Mexay  naowagsamm
MoBePXHOCTel, 06bEMaMMN NOJO6HbIX Tes




6.8

CeyeHust UmMnMHApa (nNapannenbHo M NeprneHAMKYNSPHO OCK), CeYeHMs KOHyca
(napannenbHOe 0CHOBAHMIO 1 MPOXOASLLEE Yepe3 BEPLUMHY), CeUeHUs Lwapa

6.9

BeKkTop Ha MA0CKOCTM U B MPOCTPaHCTBE. CNOXEHWE W BblUMTaHME BEKTOPOB.
YMHOXeHNe BEKTOpa Ha umcro. PasnoxeHne BeKTopa Mo TPEM HeKOMMaHapHbIM
BekTopam. [lpaBuno napannenenunega. PelueHnWe 3aady, CBA3aHHbIX C
NPUMEHEHVEM NPaBUN AENCTBUIA C BEKTOPaMU

6.10

[MpamoyronbHasa cucTeMa KoopAauHatT B npocTpaHcTBe. KoopauHaTbl BeKTopa.
MpocTeillune 3afayM B KoOOpAMHaTax. Yron Mexay BekTopamu. CKanspHoe
Npoun3BefeHNe BEKTOPOB. BbluncneHne yrnos mexay npambiMUA U NIOCKOCTAMU.
KoopAnHaTHO-BEKTOPHbIN METOZ, NPW PeLLEeHNM reOMeTPUYeCKMX 3agaq




NMPOBEPAEMBbBIE HA EI'2 IO MATEMATUWKE TPEBOBAHUA K
PE3Y/IbTATAM OCBOEHUNA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMbBI CPEAHEI O OBLUEN O OBPA3OBAHUA

Kopg
NnpoBepsAeMoro
TpeboBaHWs

MpoBepsieMble TpeboBaHMSA K MPeLMETHbIM pe3y/ibTaTam 0CBOeHUS
OCHOBHOV 06pa3oBaTe/IbHON NPorpamMmmbl CPeAHEro 06LLero
obpaszoBaHus

BnaeHve MeTojaMu I0Ka3aTeNbCTB, allrOpUTMamm PeLLIeHS
3afla4; ymeHve hopMynMpoBaTh 1 ONepupoBaTh MOHATUAMM:
onpefaeneHune, akcomMa, Teopema, CneacTBume, CBOMCTBO,
MPU3HaK, [0Ka3aTeNbCTBO, PABHOCW/IbHbIE (HOPMYNIMPOBKMY;
MPUMEHATb UX; YMEHNe hopMyIMpPoBaTb 06PaTHOE U
NPOTUBOMOIOXKHOE YTBEPXK/AEHWNE, NPUBOANTL NPUMEPBI
KOHTPMpPMMEPbI, MICNOMb30BaTb METO/ MaTEMATUYECKO
VHAYKLWW; NPOBOAUTL A0Ka3aTeNbHbIE PACCYXKAEHWS NpU
PELLEHNN 3aa4, OLIEHNBATb SIOTMYECKYO MPaBUIbHOCTb
PaCCY>XAeHWIA; yMeHVe ONepupoBaTh MOHATUAMM: MHOXECTBO,
MOAMHOXECTBO, OMepaLymn Haf, MHOXECTBaMM; YMeHMe
CMNO/Mb30BaTh TEOPETMKO-MHOXECTBEHHBIN annapar as
OnMcaHus peasbHbIX MPOLLECCOB 1 SBNEHWUIA 1 MPU PELLIEHNN
3a/1a4, B TOM YmMC/e U3 Apyrux y4e6HbIX NPeaMeTOB; YMEHNE
OMepupoBaTh NOHATUSIMI: Fpad), CBA3HbIV rpad, AepeBo, LMK,
rpad Ha NIOCKOCTU; yMeHWe 3afjaBaTb 1 OMNKCbIBaTb rpadbl
Pa3NNYHbLIMU CNOCO6AMU; UCNOMb30BaTb rpadhbl MPY PeLLEHNM
3afau

YMeHue oneprpoBaTtb NOHATUAMMN: HaTypasibHOE YNC/IO, Lienoe
4mcno, CTeneHb C LeNbIM NokKasaTesieM, KOpeHb HaTypasibHOM
CTEMeHN, CTeneHb C paLnoHabHbIM NoKa3aTesieM, CTeMNeHb C
[EeACTBUTENbHBIM NOKa3aTeneMm, orapugm ymncna, CUHyc,
KOCWMHYC 1 TaHTeHC NPOM3BO/IbHOI0 YMC/a, 0CTaToOK MO MOAY/HO,
paunoHasibHoe Y1Co, NppaLmoHa/ibHOE YMCI0, MHOXKECTBA
HaTypasbHbIX, LefbIX, paunoHabHbIX, AeACTBUTENIbHbLIX YACEST,
YMEHWe UCMosb30BaTh NPU3HaKKU AeIMMOCTU, HAUMEHbLLIM
06LLMIA AennTenb U HaMeHbLLUee 06LLee KpaTHOE, aflropUTM
EBKnAa npv peweHnn 3afay; 3HakoMCTBO C pPas3/IMyHbIMU
MO3ULNOHHBLIMW CUCTEMAMW CUUCNEHUS; YMEHWE BbINOHATb
BbIYMC/IEHME 3HAYEHNIA 1 NPeobpa3oBaHmsA BbIPaXKEHNIA CO




cTerneHAMU 1 norapupmamu, npeobpazosaHns ApobHo-
PauMOHaIbHbIX BbIPXKEHWNIA; YMeHWE OrneprupoBaThb NOHATUAMN:
noc/efoBaTe/IbHOCTb, apuimMeTYecKas Nporpeccus,
reomMeTpuyeckas nporpeccus, 6eCKOHe4YHO ybbiBaroLLas
reoMeTpuyeckas Nporpeccus; yMeHue 3afaBatb
Moc/ef0BaTe/IbHOCTH, B TOM YIC/IE C MOMOLLbIO PEKYPPEHTHBIX
(hopMyn; yMeHue ornepupoBaTb NOHATUAMMN: KOMI/IEKCHOE
YMC/I0, COMPSKEHHbIE KOMMJIEKCHbIE YMCa, MOAY/b U apryMeHT
KOMIM/IEKCHOI0 Yncna, (popma 3anmcy KOMMIEKCHbIX YMCeST
(reomeTpuryeckas, TPUroHOMeTpUYecKas 1 asirebpanyeckas);
YMeTb NPON3BOANTL apUPMeTUUECKNE JeCTBUSA C
KOMMIEKCHBIMW YCNamMu; NPUBOANTL NMPUMEPbI UCMNO/b30BaHNSA
KOMIM/IEKCHBIX YMCEeST; ONepupoBaTb NOHATUAMK: MaTpULA 2X2 U
3x3, onpeaenuTens MaTpuLbl, FeOMETPUYECKMIA CMbIC/T
onpegenuTens

YMeHMe onepmpoBaTb NOHATUAMM: paLOHa/IbHbIE,
MppaumoHanbHble, NoKasaTesbHble, CTEMEHHbIE,
norapuMuyeckmne, TPUroHOMETPUYECKME YPaBHEHWS U
HepaBeHCTBa, X CUCTEMbI; YMEHWE ONepUpPoBaTb MOHATUAMM:
TOX[ECTBO, TOX/AECTBEHHOE Npeobpa3oBaHme, ypaBHeHMe,
HepaBeHCTBO, CMCTEMA YPaBHEHWI N HEPABEHCTB,
PaBHOCW/ILHOCTb YPaBHEHWIA, HEPABEHCTB N CUCTEM; YMEHMe
peLaTb YpaBHEHMS, HEPaBEHCTBA M CUCTEMbI C MOMOLLIbHO
pasInyHbIX NPUEMOB; peLlaTb YpaBHEHNS, HEPaBEHCTBA M
CUCTEMbI C NapaMeTPOM; NPUMEHSATb YpaBHEHWS, HEPaBEHCTBA,
MX CUCTEMbI NS PeLLeHns MaTeMaTMYecKMX 3adad 1 3a4ad u3
Pas3NYHbIX 06/1aCTEN HayKM U peasibHOM XN3HN

YMeHune onepmpoBaTb NOHATUAMM: (PYHKLKSA, YETHOCTb
(PYHKLUWW, NePUOJNYHOCTb (DYHKLNK, OFPaHNUYEHHOCTb
(PYHKLMN, MOHOTOHHOCTb (DYHKLMK, SKCTPEMYM (DYHKLMK,
HanbobLLEee N HanMeHbLLUee 3HaYeHNs PYHKLMMN Ha
NMPOMEXYTKe, HernpepbIBHaA (DYHKLUMA, aCUMMTOTbI Fpadurka
(hYHKLMK, NepBas U BTOpas NPon3BoAHas PYHKLMK,
reoOMeTPUYECKUIA N PU3NYECKMIA CMbIC/T NPON3BOLHOMN,
nepBoo6pasHas, onpeseNéHHbIA MHTErpast; yMeHe Haxo4uTb
acUMMTOThI rpagvka YHKUNUW; YMEHMNE BbIYUCNATD




MPOM3BOAHbIE CYMMbI, NPOU3BEAEHNS, YHACTHOIO 1 KOMMO3ULUM
(hYHKUWIA, HAXO4UTb YpaBHEHUE KacaTe/lbHOW K rpatinky
(hYHKUWW; YMEHME HAXOANTb NPON3BOAHbIE 3/IEMEHTaPHbIX
(hYHKUWIA; YMEHME NCMO/Ib30BaTb MPON3BOAHYHO ANA
nccnefoBaHns (OYHKUMA, HAXOAUTb HanbosbLuMe N HaMMEeHbLLINE
3HAYeHNSA (DYHKLMIA; CTPOUTb rpakm MHOIOU/IEHOB C
MCNONb30BaHNEM arnnapara MaTeMaTUYecKoro aHam3a;
NMPUMEHATb NPON3BOAHYIO 4151 HAXOXAEHUA HaNTyyLLEero
PeLleHns B MPUKNaAHbIX, B TOM YMCEe COLMaIbHO-
39KOHOMMYECKMX N PU3NYECKMX 3afadax; HAXOANUTb NoLWaan 1
06BEMbBI (MY C MOMOLLIO MHTErpasna; NPMBOAUTL NMPUMEpDI
mMaTeMaTU4ecKoro MoAeIMpoBaHmns C MOMOLLLbIO
andgdepeHUmanbHbIX YpaBHEHNIA

YMeHue oneprpoBaTtb NOHATUAMMN: TpaPuK GyHKUUN, obpaTHas
(hYHKUMSA, KOMNO3MUMS PYHKLMWIA, NMHEHAsA QYHKLMS,
KBapaTuyHaa (PYHKUMA, paumoHaibHas PYHKUMSA, CTeneHHas
(hYHKUWMSA, TPUTOHOMETPUYECKME (DYHKLMW, 0BpaTHbIe
TPUrOHOMETPUYECKME (DYHKLUN, NOKa3aTelbHas
norapummnyeckas yHKUUKN; YMeHMe CTPOUTb rpafuku
N3y4YeHHbIX (OYHKLWIA, BbINOHATL NPeobpa3oBaHns rpaMKoB
(hYHKLMIA, NCMO/Ib30BaThb rpaduKm ANs N3y4eHNs NpoLLeccoB v
3aBMCUMOCTENR, NP peLLeHn 3a8ad U3 Apyrux y4ebHbix
NpeAMETOB 1 3aa4 13 peasibHOM XW3HW; BblpaXaTb (hopMynamu
3aBMCMMOCTU MeXAY Be/IMYMHaMK; UCNO/b30BaTh CBOWMCTBA U
rpavkv (OYHKUMIA 4151 peLleHns ypaBHeHWA, HEPaBeHCTB U
3a/iay C napameTpamu; n3obpaxkarb Ha KOOPANHATHOM
MNOCKOCTN MHOXKECTBA PeLLEHNIA YPaBHEHWNIA, HEPaBEHCTB U UX
CUCTeM

YMeHWe peLlaTh TEKCTOBbIE 3a/la4i pasHbIX TUMOB (B TOM YiC/e
Ha NPOLEHTbI, 40NN 1 YaCTW, Ha ABMXXEHWE, paboTy, CTOMMOCTb
TOBAPOB W YCNYT, HA/IOT W, 3afa4m 13 06N1acTW ynpaBeHus
JINYHBIMU U CEMENHBIMI (MHAHCaMM); COCTaB/NATh BbIPAXKEHUS,
YPaBHEHWS, HEPABEHCTBA U X CUCTEMbI MO YC/IOBUIO 3adauMm,
“CcCNefoBaTh MOMYYEHHOE PELLIEHME U OLIEHNBATb
NpaBAonoA06HOCTbL Pe3yNbTaToB; YMEHIE MOAEMPOBATb
peanbHble CUTYaLUM Ha S3blKe MaTeEMATUKK; COCTaBNSATb




BbIPaXKEHUS, YPaBHEHWS, HEPABEHCTBA U UX CUCTEMbI MO
YC/IOBUIO 33a4m, UCCNEA0BaTb MOCTPOEHHbIE MOAENN C
CMO/b30BaHMEM annapaTa anrebpbl, MHTEPNPETUPOBATD
MONYYEHHbI pe3ynbTaT

YMeHue ornepupoBaTb NOHATUAMM: CpefHee apuiMeTUYECKOE,
Me/MaHa, HanbobLUee N HaMMeHbLLEee 3HaYeHus, pasmax,
aucnepecus, ctaHAapTHOE OTKIOHEHME YMCNOBOro Habopa;
YMeHWe 13B/eKaTb, UHTepnpeTUpPoBaTb MHOPMaLNIO,
NpefACTaB/IeHHYIO B Tabnnuax, Ha guarpammax, rpagukax,
OTPaXKaroLLYHO CBOMCTBA peasibHbIX MPOLECCOB M ABMIEHWNA;
NpeLCcTaBNATb MHPOPMALMIO C MOMOLLIbIO Tabnuuy, 1 guarpaMmm;
nccnefoBaTb CTaTUCTUYECKME JaHHbIe, B TOM YKC/E C
NPUMeHeHVEM rpaMyecknx MeTOLOB W 3/1eKTPOHHbIX CPeACTB;
rpaduyeckn nccnefoBaTb COBMECTHbIE HAO/MOAEHUS C
MOMOLLbHO Anarpamm paccemBaHua U IMHENHON perpeccum

YMeHMe orneprpoBaTb NOHATUAMM: CNyYaliHbIA ONbIT U
c/ly4ariHoe CoObITUE, BEPOATHOCTb C/Ty4allHOro COObITUS;
YMEHME BbIYNCNATb BEPOATHOCTb C MCMO/b30BaHNEM
rpagmyecknx MeTofoB; NPUMEHSATL POPMY/bl C/IOXKEHNS U
YMHOXEHMNSI BEPOATHOCTEN, POPMY/Y MOMHOIN BEPOATHOCTH,
(hopmyny bepHynnm, KombrHaTopHbIe aKTbl U POPMYbI;
OLeHMBaTb BEPOSTHOCTM peasibHbIX COOLITUIA; YMeHMe
ornepupoBaTb NOHATUAMW: CNy4YaiiHas BeNMUMHa, pacnpeaeneHme
BEPOSATHOCTEN, MaTeMaTUYECKOE OXMAaHne, Aucnepcns n
CTaHJapTHOE OTK/IOHEHWE CyYaHON BENIMUYUHBI, (YHKLUN
pacrnpefenieHns 1 NI0THOCTM PaBHOMEPHOI O, NMOKa3aTelbHOro 1
HOPMabHOr0 pacnpeaeneHnii; yMeHne NCnosb3oBaTb CBONCTBA
M3yYeHHbIX pacnpesfeneHunin 4 peLleHns 3aaay; 3HaKoOMCTBO C
MOHATMAMMW: 3aKOH 60/bLUNX YMCEN, METOAbI BbIOOPOUHBIX
nccnefoBaHniA; yMeHVe NPUBOANTL NPUMEPbI MPOSIBIEHNS
3aKOHa 60/1bLUMX YKCceN B NPUPOAHBLIX U 0OLLECTBEHHbIX
ABNEHMAX; YMEHME ONepupoBaTh NOHATUSMI: COYeTaHWe,
nepecTaHOBKa, YNC/0 COYETaHW, YACNO NepecTaHOBOK; GMHOM
HbOTOHA; yMeHMe NPUMEHATbL KOMOUHATOPHbIE (haKTbl U
paccy>kaeHuns 4N pelleHns 3aa4; OLeHBaTb BEPOSTHOCTM
peasibHbIX COObITUIA; COCTaBNATb BEPOATHOCTHYHO MOZESb 1




MHTEPNPETNPOBATb MOMYYEHHbI pe3ynbTaT

YMeHue oneprpoBaTh MOHATUAMU: TOUKA, NPSMas, NI0CKOCTb,
MPOCTPaAHCTBO, OTPE30K, Ny, BENUMHA YINa, MNI0CKWIA yron,
[BYrPaHHbIA yron, TPEXrpaHHbIli Yron, CKpeLLvBatoLLmMecs
NpsiMble, NapanneNbHOCTb U NEPNeHANKYNSPHOCTb NPAMBbIX U
MI0CKOCTEN, Yron Mexay npsMbIMU1, Yron Mexay NpsMoit n
MI0CKOCTbH, YTon MeXAy NNOCKOCTAMU, PacCTOsSIHWE OT TOUKMU
[0 NIOCKOCTW, PacCTOsIHME MEXY NPSMbIMU, PacCTOsHME
MEXAY NIOCKOCTAMMU; YMEHWE 1CMO/b30BaTh MPY PeLLEHNM
3a/1a4 M3y4eHHble (PaKTbl U TEOPEMbI NIAHUMETPUM; YMEHUE
OLIEHMBaTb pa3mepbl 00bEKTOB OKPY)KAIOLLIEr0 MMPa; CTPOUTb
MaTeMaTMYeCKMe MOAENN C MOMOLLbH FTeOMETPUYECKMX
MOHATUIA U BENMYNH, PeLLIaTh CBA3aHHbIE C HAMM MPaKTUYecKue
3a/a4u

10

YMeHne onepmpoBaTh MOHATUAMM: NIOWAAb (OUTrypbl, 00LEM
(Mrypbl, MHOrOrpaHHWUK, NPaBU/IbHbIA MHOTOrPaHHUK, CeYeHne
MHOrorpaHHuka, Ky6, napannenenuneg, npusma, nupamunia,
(hmrypa n noBepxHOCTb BPaLLEHUS, LMINHAP, KOHYC, Lap,
cthepa, nnowagb cgepbl, Naowaas NOBEPXHOCTN NpamMuabl,
NPpU3Mbl, KOHYyCa, UMAnHapa, 06bEM Kyba, NPSMOYro/ibHOro
napannenenunea, NupaMuabl, NPpU3Mbl, LAIMHAPA, KOHYCA,
Luapa, pasBépTKa NMOBEPXHOCTU, CeYEHUS KOHYCa M LMINHAPA,
napasiefibHble OCY UM OCHOBAHWIO, CeYeHue Lwapa, NI0CKOCTb,
KacaroLascs cihepbl, LMINHAPA, KOHYCA; YMEHUe CTPOUTb
CeYeHne MHOrorpaHHUKa, N306paxarb MHOrOrpaHHWUKN, (OUrypbl
1 NOBEPXHOCTY BPALLEHUSA, UX CEYEHWS, B TOM YmMC/ie C
MOMOLLIbHO 3/IEKTPOHHbIX CPEACTB; YMEHWE NPUMEHSATb CBOWCTBA
reoMeTpuUYecKmnx omryp, CaMocToATeIbHO (hOpPMYMpoBaThb
onpeaeneHns nyvaembix Uryp, BblABurats runoTesbl 0
CBOMCTBAX U MPU3HaKax reoMeTpuyeckmx uryp, 060CHOBbIBaTb
WM ONpoBepraTb UX; yMeHVe NPoBOANTb KnacCUprKaL Mo
(hnryp no pasNyHbIM MPU3HaKam, BbIMOMHATL HEOOX0AMMbIE
[0MNONHUTE/IbHbIE MOCTPOEHWS

11

YMeHwe oneprpoBaTb MOHATUAMU: ABUXEHWE B MPOCTPAHCTBE,
napannenbHblii NeEPeHoc, CUMMETPUS Ha MI0CKOCTU U B




MpPOCTPaHCTBeE, MOBOPOT, NpPeobpasoBaHme NoLO6MA, NOLOOHbIE
(hMrypbl; yMeHve pacno3HaBaTb paBHble U NOA06HbIE (PUIYpbl, B
TOM YKC/e B NPUPOLE, UCKYCCTBE, apXUTEKTYPE; UCMO0/b30BaTb
reoOMeTpryecKme OTHOLLEHWA NMPY pPeLLeHnn 3a4a4; Haxo4nTb
reoMeTpuyecKme BeMUYUHBbI (4MHa, Yros, naowanb, 06bEM)
Npy peLleHnn 3aga4 13 4pyrux y4ebHbIX NpeamMeToB U U3
peasibHOMN XXU3HW; YMEHWNEe BbIYNCNATb FreOMETPUYECKME
Be/IMUYUHbI (AMHa, yron, nnowaib, 06bEMm, nnowanb
MOBEPXHOCTN), UCMO/b3YSA U3YUHEHHbIE POPMY/Ibl U METOAbI, B
TOM Ymc/ie: NNoLwaab NOBEPXHOCTN NMUPaMnbl, MPU3MbI, KOHYCA,
UMAnHAPa, nioLwaab cdepbl; 06bEM Kyba, MPsAMOYro/IbHOro
napannenenunega, NupaMuabl, NPU3Mbl, LWINHAPA, KOHYCA,
Luapa; yMeHMe HaxoanTb OTHOLLEHME 06BbEMOB MOAOOHbIX huryp

12

YMeHre oneprpoBaTth NOHATUAMU: NPSMOYTO/ibHas CUcTeMa
KOOpAWHAT, BEKTOP, KOOPAMHATbI TOUKW, KOOPAMHATLI BEKTOPA,
CyMMa BEKTOPOB, NPOV3BEAEHNE BEKTOPA HA YNCIIO0, Pa3/IOKEHNE
BeKTOpa no 6asucy, cKansipHoe Npou3BefeHne, BEKTOPHOe
Npomn3BeAeHne, Yron Mexay BeKTopaMu; yMeHMe UCnob30BaThb
BEKTOPHbIN 1 KOOPAMHATHBIN METO/, NS PeLLeHns
reoMeTPMYECKNX 3adad 1 3afay Apyrux yuyebHbIX NpeaMeToB

13

YMeHwue BbI6onpaTb NOAXOAALLMIA METOA A4/15 PELLEHNS 3a4auu;
MOHUMaHWe 3HaYMMOCTN MaTEMATUKN B U3YYEHNUUN NMPUPOLHbIX U
06LLIECTBEHHBIX MPOLIECCOB U ABNEHWIA; YMEHWEe pacro3HaBaTb
NposiB/IeHNe 3aKOHOB MaTemMaTuK/ B UCKYCCTBE, YMeHWe
NMPUBOAUTL MPUMEpPbI MaTeEMaTUYECKNX OTKPbITUIA POCCUCKO U
MMUPOBOI MaTeMaTUUEeCKON HayKu




NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NPOBEPAEMbBIX HA EI3
Nno MATEMATUKE

Kog MpoBepsieMblii 31EMEHT COflePXKaHUS

1 Ywncna n BblYMCNEHNUA

1.1 HatypanbHbie 1 uenble uncna. lNpusHaku 4eMMOCTU LLeNbIX YNCEN

PauuoHanbHble uncna. O6bIKHOBEHHbIE U IECATUYHbIE APO6U, MPOLIEHTI,

12 GeckoHeuHble nepuoamyeckune opoom

ApUPMETNYECKNI KOPEHb HATYpasibHOW CTeneHun. encTens ¢

13 apUHMETNYECKUMMN KOPHSIMW HaTypasibHOM CTENeHN

CTeneHsb C LenbiM nokasaTenem. CTeneHb ¢ pauyoHaIbHbIM MOKas3aTeseM.

1.4 CBoCTBa CTeneHn

CWHYC, KOCUHYC 1 TaHTE€HC YMCIOBOrO apryMeHTa. APKCUHYC,

15 apKKoCHHYC, apKTaHTEHC YNCOBOTO apryMeHTa

16 Jlorapudm umcna. [lecsiTuuHble 1 HaTypasibHble Noraputmbl

[encTBuTeNbHbIE Yncna. ApMhMETUYECKME OnepaLun ¢
1.7 BeWCTBUTENbHbIMK Yncnamu. MpubnmkéHHble BbIYUCIEHNS, NpaBuia
OKPYI/IeHMs, MPUKNAKA U OLeHKa pe3y/ibTaTa BblUMCIEHNI

1.8 [MpeobpazoBaHue BblpaXKEHWUI

1.9 KomnnekcHble uncna

2 YpaBHEHUSA N HepaBeHCTBa

21 Llenble n Apo6HO-paLoHabHble YPaBHEHNS

22 VppaumoHanbHble ypaBHEHMA

23 TPUrOHOMETPUYECKME YPaBHEHMS

24 [oKasaTenbHble U NorapuMmUUeckie ypaBHeHS

25  Llenble n opo6HO-paLoHabHbIE HEPaBEHCTBA




2.6

VppaunoHanbHble HepaBeHCTBa

2.7

MokKa3aTenbHbIe 1 OrapuPMMUUecKmne HepaBeHCTBa

2.8

TpUroHOMETPUYECKIE HEPABEHCTBA

2.9

CWCTEMbI 1 COBOKYMHOCTW YPaBHEHWIA 1 HEPaBEHCTB

2.10

YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C NapaMeTpamMu
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Matpuua cucTeMbl IMHEHbIX YpaBHeHWA. OnpeaennTenb MaTpuLpl

PYHKLUMM 1 rpadnKm

3.1

®DyYHKUMA, cnocobbl 3agaHna yHKUUA. Ipaduk QyHKLMK. B3anmHo
obpaTtHble PYHKUNMN. YETHbIE N HEYETHbIEe (YHKLMK. Neproanyeckme

yHKUMK

3.2

O6nacTb OnpefeNieHNs 1 MHOXECTBO 3HaUYeHWIA yHKUMK. Hynn
(hyHKUMN. TPOMEXYTKIN 3HAKOMOCTOSHCTBA. MPOMEXYTK MOHOTOHHOCTHU
(YyHKUMN. MaKCMMyMbl U MUHUMYMbI (YHKLMW. HanbonbLuee 1
HaMMeHbLLIee 3Ha4YeHNe PYHKLMM Ha MPOMEXYTKe

3.3

CTeneHHast )yHKUMSA C HATypa/ibHbIM U LieNbIM nokasatenemM. E& cBolicTBa
1 rpagmk. CBOMCTBA N rpativK KOPHSA N-0i4 CTEMNeHW

3.4

TpuroHomeTpryeckmne yHKLUN, X CBOMCTBA 1 IpativKu

3.5

MokasatesibHast 1 norapugpmmnyeckas GyHKLMK, UX CBOMCTBA U rpadnku

3.6

Touku paspbiBa. ACMMNTOTbLI rpadinkoB PYyHKUMA. CBOMCTBA (DYHKLNA,
HenpepbIBHbIX Ha 0TPe3Ke

3.7

MocneaoBaTelbHOCTH, CNOCO6bI 3a]aHUs NOC/EA0BaTEIbHOCTEN

3.8

ApumeTryeckas 1 reomeTpuyeckas nporpeccun. Popmyna CnodXHbIX
MPOLIEHTOB

Havana matemaTnyeckoro aHaamsa

4.1

MpounsBogHas hyHKUMK. MPon3BOAHbIE 3EMEHTAPHbIX DYHKLINA

4.2

MpuMeHeHMe NPOV3BOAHON K CCNEA0BaHNIO (YYHKLMIA HA MOHOTOHHOCTb




N 3KCTPEMYMbI. HaxoxaeHne HanbosbLIero u HaMeHbLLUEro 3HaYeHWS
(PYHKLMN Ha OTpe3Ke

4.3

MepBoO6pa3Has. MHTerpan

MHOXecTBa 1 Normka

5.1

MHOXXeCTBO, onepauun Hafg, MHOXKeCTBaMu. [uarpammbl Jitnepa — BeHHa

5.2

Jloruka

BepoATHOCTL M CTaTUCTUKA

6.1

OnucaTtenbHasa CTaTUCTUKA

6.2

BeposaTHOCTb

6.3

KombuHaTopunka

["eomeTpus

7.1

Purypbl Ha NIOCKOCTU

7.2

MpsiMble 1 NNOCKOCTU B MPOCTPaHCTBE

7.3

MHororpaHH1Ku

7.4

Tena 1 NOBEPXHOCTM BpaLLEHNS

7.5

KoopanHaTbl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECITEYEHNE

OBPA3OBATEJIbHOI O NMPOLUECCA

OBASATEJIbHbIE YHEBHbBIE MATEPUAJIbI 014 YHEHUKA

1. MaTemaTuvKa: airebpa 1 Hayasia MmaTemaTu4eckoro aHanmsa, reoMeTpus.
"eomeTpus. 10-11 Knaccol: yyeb. [ns obueobpa3osaT. opraHm3almii: 6a3oBbli
nyrn. YposHu / [J1.C. AtaHacsaH un ap.]- 10-e u3g., ctep. — M. IpoceeLyeHue,
2022

UNPPOBBLIE OBPA3SOBATE/JIbHbLIE PECYPCbI 1 PECYPCbI CETU
ONA YUHNTENA N YHEHUKA

Ne Caiit Ccblnika OnwucaHve
n/n
1. | Poccuinckas https://resh.edu.ru/ VIHTepaKTMBHble YPOKM MO MaTteMaTuke ¢ 5
3NIeKTPOHHaA no 11 knacc, KOTopble CTPOSATCH HA OCHOBE
LIKoMa crneynanbHO  pa3paboTaHHbIX  aBTOPCKMX
nporpavm, yCneLHo npoLueaLmnx
He3aBMCKMMYIO 3KCNepTusy. IOTU  YPOKU
MOJIHOCTbIO  cOOTBETCTBYHOT PIOC n
®OOIl. YnpaHeHUs W NPOBEPOYHbIE
3aflaHMs B ypoKax faHbl Mo Tuny
3K3aMeHaLUMOHHbIX TeCTOB U MOryT 6blITb
MCNONb30BaHbl  ANA  MOATOTOBKM K
rocyapCTBEHHOMW WTOroBOW aTTecTauuu
B (popme OO mMEN3
2. | MobunbHoe https://edu.mob- CoaepXnT maTepuan AN OHMaiH- YPOKOB
3N1eKTPOHHOE edu.ru/ui/#/login no maremaruke, marepuan  ansa
06pasoBaHue nofarotoeku K O3, EI3, BI1P
3. |YUN.PY https://uchi.ru/ Poccuiickaa  OHMaiH-nnatgopma,  rge
obyvatoLmecs n3yyatoT LLKO/TbHbIE
npeaMeTbl B MHTEPaKTUBHOW (PopMme, ecTb
BO3MOXHOCTb MOAroToBKN K OI'9 1 EINS
4. | AKUMOHepHoe https://media.prosv.ru/ BecnnaTHbIA  [OCTYN K  3/1EKTPOHHbIM
06LLecTBo BepCHAM y4e6HO-MeTOANYECKNX
«130aTenscTBo KOMIM/EKCoB, BXxoaAawmx B ®I1Y. focTyn
«[pocBseLyeHme» pacnpocTpaHseTCca Kak Ha YUYebHVKM,

TaK M Ha TPeHaKEPbI ans
3aKpensieHns MONyYeHHbIX 3HaHWi. [pu
3TOM ans paboTbl ¢
y4yebHVKaMM He noTpebyeTcs




5. | deaepanbHbIi http://fcior.edu.ru/ ANEeKTPOHHbIE yyebHble

LEHTP CO3JaHHble MO TeMaTUYecKUM 3/1eMeHTam

MH(OPMaLMOHHO- y4eOHbIX  NPeAMEeTOB;  MPeACTaBNAOT

06pasoBare/ibHbIX COO0M  3aKOHYEHHble  UHTEePaKTUBHbIE

pecypcoB MyNbTUMeAMA NMPOAYKTbI, HaLe/NeHHble Ha

(PUNOP) peLLeHve onpeaenéHHon yuebHo 3adauun.
Ana NCNOo/b30BaHUA

YCTaHOBUTb Ha CBOEM

Heo6XoaMMOo  3arpysuTb C nopTana u
NOKaNIbHOM
KOMMbtOTEpe crewyanbHoe NporpaMmMHoe
o6ecrneyeHne — NPOUrpPbIBaTe/ b PECYPCOB

6. |Cupuyc.OHnaintH  |https://edu.sirius.online/# OHnNainH-Kypcbl 06pasoBare/sibHOro

/ ueHtpa Cupuyc  (Kypc

LUKO/bHOI NPOrpammbl)

7. |bnbnuorteka https://lesson.edu.ru/02.2 MacwrabHas 6asa 3HaHWiA
LMPOBOro /07 npeaMeTam 7 Temam
06pa3oBaTe/ibHOro nporpaMmbl
KOHTEHTa

MPOABMHYTbIX B MaTeMaTuWKe W Tex, KTO
XOYeT MNPOABMHYTLCS HAMHOro Aasblie

LLUKO/IbHOWA

YuebHble N0co6Ust U ANCTAHLIMOHHbIE CEPBUCHI ANA MOArOTOBKN K eJUHOMY

rocyapcTBEHHOMY 3K3aMeHY
Y4yebHble nocobua
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