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INOACHUTEJIBHASA 3AIIMCKA

Pabouasi nporpamma y4eb6HOro Kypca «I eomeTpusi» 6a30BOro YpOBHSI AN
obyvatowmxca 10 -11 knaccoB paspaboTaHa Ha OCHoBe defepasibHOrO
rocylapCTBeHHOro 06pasoBaTe/ibHOro CTaHAapTa cpefHero obuiero obpasoBaHus,
C YYETOM  COBPEMEHHbIX  MWPOBbIX  TpebOBaHW,  MpPeabABNAEMbIX K
mMaTemMaTMyeckomy 06pa3oBaHuO, W TpaguLniAi  POCCUMICKOro 06pa3oBaHUS.
Peannsauna nporpammbl 06ecreyvBaeT OBlafleHne KyeBbIMU KOMMETEHLMAMMU,
COCTaB/AOWMUMA OCHOBY [/ CaMOPa3BUTUS U HenpepbIBHOro 06pa3oBaHus,
LIeNOCTHOCTb  OOLLEKY/IbTYPHOrO, JIMYHOCTHOINO M MO3HaBaTe/IbHOro PasBUTUS
NMYHOCTUN 0BYYatoLLMXCH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaXHOCTb Yy4yeOHOro Kypca reoMeTpUM Ha YpOBHe cpefHero obuiero
06pa3oBaHMsi 00YCNoBNeHa MNPaKTUYECKON 3HAYMMOCTLIO MeTanpeiMeTHbIX U
NpeAMETHbIX pPe3ynbTaToB 00YYeHUS reoOMeTpuUM B Harpas/EHUW JIMYHOCTHOIO
pasBuUTMS obydarowmxcs, (opMUPOBaHUA (YHKLUMOHa/IbHOM MaTemaTuyecKoin
rPaMOTHOCTU, U3YYeHUs APYrMX Y4eOHbIX ANCUMNAnH. PasBuTie y obyyatowmxcs
MPaBWU/bHbIX MPeACTaBNEHNIA O CYLHOCTM U NPOUCXOXAEHUN TEOMETPUYECKNX
abCTpakumii, COOTHOLUEHMN peaslbHOro N WAeanbHOro, XapakTepe OTPaXeHUs
MaTeMaTMUeCKOM HayKOW SIBIEHWA M MNPOLECCOB peaslbHOro Mupa, MecTe
reoMeTpumM B CUCTEME HayK M PONN MaTeMaTUYeCKOro MOAeNPOBaHNSA B Hay4YHOM
MO3HaHMKN W1 B NPaKTMKe CNOCO6CTBYET (DOPMUPOBAHNIO HAYYHOrO MUPOBO33PEHMS
yyawmxcsi, a TaKkKe KayeCTB MbILW/EHNS, HeooXoAMMbIX [ANd ajanTaumn B
COBpPEMEHHOM 00LLECTBE.

CeomeTpus ABNSETCA OAHWM M3 6a30BbIX NPeAMETOB Ha YPOBHe CpeaHero
o6Llero o6pasoBaHWsA, TakK Kak o0b6ecreyvMBaeT BO3MOXHOCTb W3YYeHUA Kak
ANCLUUNINH eCTECTBEHHO-HAYYHOW HarpaB/ieHHOCTK, TaK 1 yMaHWUTapHOM.

Jlornyeckoe MblWeHe, (opMypyemMoe Mpu U3yveHU 06YyYatoLMMUCS
MOHATUMHBIX OCHOB reOMETPUN 1 NOCTPOEHNM LLENOYKMN TOTUYECKUX YTBEPXKAEHNIA
B XO4e peLleHVs reoMeTpMYecKuX 3adad, YMeHWe BblABUraTb W OMPOBeprathb
rMNoTe3bl HEMoOCPeACTBEHHO WCMOMb3YHOTCA NPU peLleHnn 3agay ecTeCTBEHHO-
Hay4HOr0 LMK/, B YACTHOCTU M3 Kypca (IU3NKMN.

YMeHVe OpMEeHTUPOBATLCA B MPOCTPAHCTBE MIPAeT CYLLECTBEHHYH POJib BO
BCeX 006/1acTaAX [esTeNbHOCTU YenoBeka. OpueHTauMs 4YerioBeKa BO BPEMEHWN U
MpoCcTpaHCTBE — HeobXOoAMMOe YCNOBME €ero coumanbHoro ObiTus, gopma
OTPaXKEHNA OKPY>XKatoLEero mupa, YC/IoBMe YCMELWHOro Mo3HaHWA MU aKTUBHOIO
npeobpa3oBaHNa  [eicTBMTeNbHOCTM.  OnepupoBaHMe  MPOCTPaHCTBEHHbLIMM
obpazamMu 006bEAMHSET pasHble BUAbl Y4Y4eOHOW W TPYAOBOWN [AeATENbHOCTU,
ABNAETCA OAHMM M3 NPOJECCUMOHAIbHO BaXKHbIX KayeCTB, MO3TOMY aKTyaslbHa
3afa4a (POPMUPOBaHUA Yy 06yYaroLMXCA MPOCTPAHCTBEHHOINO MbILLIEHNSA Kak



Pa3HOBUAHOCTM 00pPA3HOI0 MbILWIEHNS — CYLUECTBEHHOIO KOMMOHEHTa B
MOArOTOBKE K MPaKTUYECKOWN AeATeNIlbHOCTI MO0 MHOTMM Harpas/ieHUAM.

Llenlb 0cBOeHMs MporpaMMbl y4ebHOro kKypca «[eomeTpus» Ha 6a30BOM
YypoBHe 00y4yeHMs — o06uleobpa3oBaTe/ibHOE U 0OLLEKY/IbTYPHOE pas3BuTue
obyvarolmxca  4yepes  obGecreyeHMe  BO3MOXHOCTW  MPUOOPETEHNA U
MCMOMb30BAHNA  CUCTEMATMYECKUX TEOMETPUYECKUX 3HAHWA W [LelCTBUN,
cneympUUHbIX reOMeTPUM, BO3MOXKHOCTM YCMELLHOr0 MPOAO0/HKEHUS 06pa3oBaHms
Mo CreynasbHOCTAM, He CBSA3aHHbIM C MPUKIaAHbIM UCMO0/b30BaHNEM FeOMETPUN.

[MporpamMma no reomeTpuy Ha 6a30BOM YpPOBHE MpefHasHayeHa [A1d
06yyatoLMXCA CpeAHel LWKO/Ibl, He UCMbITbIBABLUNX 3HAYMTE/IbHbIX 3aTPYLAHEHNI
Ha YpPOBHE OCHOBHOrO 06Lero obpasoBaHUA. Takum 06pa3omM, 00y4aroLimecs Ha
6a30BOM YpPOBHE [O/HKHbI OCBOWTL 00LUMe MaTeMaTUYeCcKune YMEHUS, CBSi3aHHbIe
CO CneunuKon reoMeTpum N HeoOXOAMMblE A1 >KU3HM B COBPEMEHHOM
obulectse. Kpome 3T0ro, OHM MMEKT BO3MOXHOCTb M3YyUUTb reomeTputo 6osee
rnyboko, ecnn B Ja/lbHEMLEM BO3HWMKHET HeO0O6XOAMMOCTb B FeOMETPUYECKMX
3HaHUAX B NPOJeCCMOHaNbHON AeATeIbHOCTH.

JOCTXKEHNe LenM OCBOEHMS MporpaMmbl  0GECMeYMBaeTCs  peLleHueM
COOTBETCTBYIOLMX  33day. [lpuopuTeTHbIMM  3afjayaMyM  OCBOEHMS  Kypca
«["eomeTpum» Ha 6a30BOM ypoBHe B 10—11 Knaccax ABNATCA:

o (DOPMMpPOBaHME NPeACTaBNEHNS O FreOMETPUN KaK 4acT MUPOBOI Ky bTypbl
1 0CO3HaHMe eé B3anMOCBA3N C OKPYXKatoLM MUPOM;

o (DOPMMPOBaHUNE MPeACTaB/IEHMSI O MHOIOrpaHHMKaX M Tenax BpaweHns Kak
0 BaXHEMLINX MaTemMaTU4ecKuX MOAEeNsx, Mo3BONAOWMX ONUCbIBaTbL U M3yyaTb
pasHble AB/IEHNSA OKPY>KaoLLero Mupa;

o (DOPMMPOBaHNE YMEHNA Pacro3HaBaTh Ha YepTeXXax, MOAENAX U B peaslbHOM
MUpe MHOrOrpaHHMKM 1 Tena BpaLeHns;

 OB/IaJlEHNE MeTOJaMN pPelUeHns 3afa4 Ha MOCTPOEHUA Ha N3006pakKeHUsx
MPOCTPAHCTBEHHBIX (UTYP;

e (DOPMMPOBAHNE  YMEHWA  OMepupoBaTb  OCHOBHBLIMW  MOHATMSAMU O
MHOrorpaHHuKax 1 Teflax BpaLleHns 1 X OCHOBHbIMW CBONCTBaMU;

« OB/1aJleHNE aNIropuTMamim peLLeHnst OCHOBHbIX TUMOB 3afaYy; popmMupoBaHme
YMeHUS NMPOBOAMTbL HECNOXHble [0Ka3aTeSlbHble PacCy>KAEeHWs B XO[e peLleHus
CTePeOMETPUYECKMX 3aad M 3a4a4 C MPaKTUYECKUM COLEP>KaHNEM;

e Pa3BUTNE UHTENNEKTYaA/IbHbIX M TBOPYECKMUX CMOCOBHOCTEN 06y4atoLmXcs,
Mo3HaBaTe/lbHOM  aKTMBHOCTW, WCCNef0BaTe/lbCKUX  YMEHWIA,  KPUTUYHOCTU
MbILLNEHUS;

o (hOpMUpOBaHMe (DYHKLMOHAILHOW rPaMOTHOCTW, PefieBaHTHON reoOMeTpuUMN:
YMEHMe pacrno3HaBaTb MPOSB/EHUS FEOMETPUYECKUX MOHATMIA, OOBLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XM3HEHHbIX CUTYaLMsX U MpU U3yYeHUU Opyrux
yyebHbIX NPeAMETOB, MNPOSAB/EHUS  3aBUCMMOCTEM U 3aKOHOMEPHOCTEMN,
(hopmynmpoBaTb UX Ha SA3bIKE reOMEeTPUM N CO3L4aBaTb reOMeTPUYECKMEe MOLENN,



MPYMEHATb OCBOEHHbIA FEOMETPUYECKMIA annapar A8 pPelleHns npaKTUKo-
OPVEHTMPOBAHHbLIX 334a4y, WHTEPNpPeTMpoBaTb W  OLUEHMBATb  MOJYYEHHbIE
pe3ynbTarhl.

OTANUYNTENBHOW OCOBEHHOCTLIO MPOrpammbl SBNSAETCS BK/IKOYEHME B KYpC
CTEPeOMETPUN B Hayasle ero Wusy4yeHua 3afad, pellaeMbiX Ha YpPOBHe
WHTYUTMBHOIO MO3HAHWA, 1 onpeaenéHHbIM 00pa3oM opraHu30oBaHHas paboTa Haj,
HAMKW, 4YTO CMOCOOCTBYIHOT pPa3BUTMIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MbILLNEHNS, CTUMYNUPYET NPOTEKAHNEe UHTYUTUBHBLIX MPOLLECCOB, MOTUBUPYET K
[a/bHeNLLIEMY U3YYeHUIO NpeaMeTa.

MpeanoyTeHe OTAABTCA HarNAa4HO-KOHCTPYKTMBHOMY MeTo4y 06yyeHus, TO
ecTb TEOPETUYECKME 3HAHWUA MMEKOT B CBOE OCHOBE YYBCTBEHHOCTb MPeAMETHO-
MPaKTUYeCKOW [AeATeNlbHOCTU. Pa3BUTWE MPOCTPAHCTBEHHbLIX MPeACTaBEHNA Y
yyalmxca B Kypce CTepeoMeTpun MpPOBOAUTCA 3a CYET peLleHns 3agad Ha
CO3[aHMe  NPOCTPAHCTBEHHbIX 00pa3oB M 33f4a4 Ha  OnepupoBaHue
MPOCTPaHCTBEHHbIMM 0b6paszamn. Co3fgaHne obpasa MNPOBOAMTCA C OMOPOM Ha
HarngagHoOCTb, a OnepupoBaHMe 06pa3oM — B YC/IOBMSX OTB/IEYEHUA OT
HarnsaHOCTU, MbIC/IEHHOTO U3MEHEHUA Ero UCXOAHOr0 CoepXXaHus.

OcCHOBHble cofepxkaTefibHble MMHUN Kypca «[eomeTpum» B 10-11 Knaccax:
«MHororpaHHuKn», «lpamMble 1 NJI0CKOCTU B NMPOCTPAHCTBE», «Tena BpaLleHns»,
«BeKTopbl M KOOPAMHATbI B MPOCTPAHCTBE». POpPMUPOBaHNE NOTNYECKNX YMEHWIA
pacnpegenserTca He TOMLKO MO cofepXXaTeflbHbIM JIMHUAM, HO M MO rojam
06y4YeHUns Ha YPOBHe CpeaHero o6Lero 06pasoBaHus.

CofepxaHne 06pa3oBaHWs, COOTBETCTBYHOLLEE MPEeAMETHbIM pe3y/ibTaTtam
OCBOEHMSi paboyeit Mporpammbl, pacnpefenéHHbIM N0 rogam  0by4veHus,
CTPYKTYPMPOBaHO TakMM 06pa3om, 4TOObl OB/afeHNe reoMeTPUYECKMMMU
MOHATUAMWN N HaBbIKaMX OCYLLECTB/IANOCHL MOC/eA0BaTe/IbHO UM MOCTyNaTesbHo, C
CO6/IHOEHNEM MPUHLMMA MPEEMCTBEHHOCTU, YTOObI HOBbIE 3HAHWSA BKHOYa/INCH B
06LLYI0 CUCTEMY FeOMEeTPUYECKMX MpeAcTaB/eHnd 00yYatoLmMXCs, pacumpsas v
yrny6nsas eé, 0bpasys NpoYHble MHOXECTBEHHbIE CBA3N.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha nsydeHue reomeTpumn oTBoaMTCA 2 Yaca B Hegento B 10 knacce n 1 yac B
Hefento B 11 Knacce, Bcero 3a fga roga oby4yeHuns - 102 yyebHbIX yaca.



COJEP KXAHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHbIe NOHATUA CTEPEOMETPUN. Touka, npamas, MNOCKOCTb,
MPOCTPaHCTBO. MoHATME 06 aKCMOMAaTUYECKOM NOCTPOEHNN CTEPEOMETPUN.
dKCNOMbI CTEPEOMETPUN N CNEeACTBUA N3 HUX.

B3avMHOe pacnofioykeHne MpPsMbIX B MNPOCTPAHCTBE: MepeceKatoLmecs,
napanfieflbHble U CKpeLiyBaroLlimecs npsmble. [lapannenbHoCcTb MPAMbIX 1
NIOCKOCTEN B MNPOCTpaHCTBE. Mapafie/ibHblE TpPAMbIE B  MPOCTPaHCTBE,
napas1nesnibHOCTb TpéX MNPAMbIX; NMapa1neibHOCTb I'IpFIMOI7I N NNOCKOCTU. YT/bl C
COHanpaBfieHHbIMW  CTOPOHAMW; Yroil MeXay npsaMbIMA B MPOCTPaHCTBE.
MapannenbHOCTb  MAOCKOCTe:  mapannenbHble  MAOCKOCTW;  CBOWCTBA
napannieNlbHbIX NIOCKOCTEN. [lpocTeilune MNPOCTPAaHCTBEHHblE (Urypbl  Ha
M0CKOCTW: TETPasAp, Ky6, napannenenunes; NOCTPOEHNE CEYEHWIA.

nepI'IeH,EI,I/IKy}'IFlpHOCTb I'IpﬂMOVI N NNOCKOCTU. NEPNEHANKYIAPHbIE MPAMbIE B
MPOCTPAHCTBE, MpPAMble MapaifieNibHble W MEPMNEHANKYSPHbIE K MA0CKOCTY,
NpM3HaK NepneHANKYNSPHOCTM MNPsSIMOM M NAOCKOCTW, TeopemMa O MpsiMOi
I'IEpI'IGH,D,I/IKW'IFlpHOVI NIOCKOCTU. YT/bl B MPOCTpPaHCTBE. Yrosa Mexay I'IpﬂMOVI "
MNOCKOCTbIO;  [ABYFPaHHbI  yrof, JfIMHEWHbIA  yron  ABYrpaHHOro  yrna.
MepneHANKYNSP U HaKNOHHbIE: PacCTOSIHME OT TOYKMW [0 MIOCKOCTU, PacCTOsHUE
OT MpAMOA A0  MNJIOCKOCTWM,  MPOeKuus  (urypbl  Ha  MIOCKOCTb.
MepneHanKynsipHOCTb  NMIOCKOCTEN:  MPU3HAK  MEePreHAnKYNSpHOCTU  ABYX
MNNOCKOCTel. TeopeMa 0 TPEX NepreHAnKynspax.

MHoOrorpaHHuKHu

lNoHATME MHOrorpaHHmnKa, OCHOBHbIE 3/IEMEHTbI MHOIOrpaHHWKa, BbIMYK/1blE
N HEBbIMYKJ/Ible MHOFOFPaHHVKI; pa3BépTKa MHOrorpaHHuKa. Mpuama: n-yronbHas
npmsma; rpaHn n OCHoOBaHUA MPU3MbI; NMPAMad U HaKIOHHaA NMPU3Mbl, 60KoBas U
nonHaA NOBEPXHOCTb NPU3MbI. I'Iapannenenvlne,u,, I'IpFIMO)/FOJ'IbeIVI
napannenenunes 1 ero cBoicTBa. lNMupammpaa: n-yronbHas nupammnga, rpaHn u
OCHOBaHME NMpamMnabl, O60KOBas 1 NosHas MOBEPXHOCTb NMpamMnabl; npaBuibHaa u
yCeUéHHasa nupaMmga. JNeMeHTbl MpuU3Mbl U nupamugbl.  paBusibHble
MHOIOrpaHHMKM: MOHATUE MPaBU/IbHOIT0 MHOrorpaHHuMKa, npasu/ibHaa MpuU3sMa u
npaBuibHaa MnupamMmmnaa,; MpaBUSIbHad TPEyrosibHaa MnupaMmmnia W ﬂp&BI/IﬂbeII?I
TeTpasap; Ky6. [peacTaBneHve O MpaBWbHLIX MHOFOrPaHHMKax: OKTasap,
aoaekasap v ukocasap. CeveHns nNpusmbl U NUPaMnApbI.

CI/IMMeTpl/IFl B MPOCTPaHCTBE. CUMMETPUA OTHOCUTENIBHO TOYKW, I'IpFlMOI7I,
NIOCKOCTU.  DNIEMEHTHI CUMMETPMN B NnpamMungax, napasienennneax,
npaBu/ibHbIX MHOIOIrpaHHUKaX.

BbluncneHne 31eMEHTOB MHOFOrpaHHUKOB: pé6pa, [AuaroHanu, Yribl.
Mnowaab 6GOKOBOM MNOBEPXHOCTU WM MOMHOW MOBEPXHOCTM MPAMOA NPU3MBbI,



nnow@aib OCHOBaHMI, Teopema O GOKOBOM MOBEPXHOCTU MNPAMON NPU3MbI.
Mnowaab O6GOKOBOM MOBEPXHOCTM W MOBEPXHOCTV MPaBWIbHON NMpaMuabl,
TeopemMa O MJoWaan YceyéHHoW nupamuiabl. ToHATME 006 06bEMe. OOBLEM
nupamungbl, NPU3MbI.

MofobHble Tena B npocTpaHcTBe. COOTHOLLEHWA MeXAy naowagamu
MOBEPXHOCTeN, 06bEMaMM NOAOGHbIX Terl.

11 KJIACC

TeJsia BpalmeHnus

LinnnHgpryeckas MOBEPXHOCTb, obpasytoLne LUMNNHAPUYECKOM
MOBEPXHOCTW, OCb UWIMHAPUYECKOA MOBEPXHOCTU. LIMInHAP: OCHOBaHWUA W
bokKoBasi MOBEPXHOCTb, 06pasywoWwas M 0ocb; nowaas O0KOBOW W MOMHON
MOBEPXHOCTW.

KoHMYecKas MoBepXHOCTb, 06pasytoLiie KOHUYECKOM MOBEPXHOCTW, OCb U
BepLUMHA KOHNYECKOW NMoBepXHOCTU. KOHYC: OCHOBaHMe 1 BepLUnHa, 06pasytoLas
M ocCb; nnouwagb OOKOBOM WM TMOMHOM MOBEPXHOCTW. YCEUEHHbIA KOHYC:
06pa3yoLLMe 1 BbICOTA; OCHOBAHWNA 1 60KOBas MOBEPXHOCTb.

Cdepa 1 Wwap: UeHTp, paguyc, AuvameTp; NoLWaib MOBEPXHOCTU Ciepbl.
B3aumHOe pacnonoxeHune chepbl 1 NIOCKOCTU; KacaTe/lbHas NoCKOCTb K cepe;
naowaab cepsl.

1306pakeHre Ten BpaLLlleHMs Ha MI0CKOCTW. Pa3BépTKa UuIMHAPA U KOHYCa.

KombuHaumMn  Ten BpawleHuMs W MHOTOrpaHHWKOB.  MHOrorpaHHuK,
OMUCaHHbIA OKOMI0 Cdiepbl; cdepa, BNWUCaHHasd B MHOrOrpPaHHWK, WKW Teno
BpaLLeHus.

MoHsATHE 06 06bEME. OCHOBHbIE CBOMCTBA 06BEMOB Tesl. Teopema 06 06bEME
MPAMOYro/IbHOro napannenenunega n cneactsus mn3 Heé. OObEM LMAMHAPA,
KoHyca. O6bEM Luapa v nnowaab chepsbl.

Mofo6Hble Tena B npocTpaHcTBe. COOTHOLWLEHWS MeXAy naowagamu
MOBEPXHOCTeN, 06bEMaMM NOAOOHbIX TeS.

CeyeHnss uunuHapa (napannefibHo W NepneHAMKYNspHO 0OCK), CevyeHus
KOHyca (napaieflbHoe OCHOBaHMKO U MPOXOAALLEe Yepe3 BepLUMHY), CevyeHus
Luapa.

BekTophl 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha NN0CKOCTU 1 B NpocTpaHCcTBe. CNOXEHME U BblMMTaHME BEKTOPOB.
YMHOXeHMe BEKTOpa Ha YnCo. PasfoxeHne BeKTopa no TPEM HEKOMM/IaHapHbIM
BekTOopaM. [lpaBmno napainenenvnega. PeweHune 3adad, CBA3aHHbIX C
NPYMEHeHWEM MpaBWN [AENCTBUM C BeKTopamu. [IpsAMOyrosibHas cucTema
KoopAuHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [pocTeilune 3ajayun B
KoopauHaTtax. Yron mexay BekTtopamu. CKanspHOe npou3BefeHne BEKTOPOB.
BbluncneHve yrnos mexay npambiMy 1 MAOCKOCTAMU. KOOpAMHATHO-BEKTOPHbIN
MeTO/ NPpW peLleHn reOMeTpUYecKnx 3agad.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA MNporpamMmbl y4yebGHOro npegmeTta
«MaTtemaTrKa» XapaKTepusyHTcs:

Fpamaﬂcxoe BOCIIMTaHHUE:

CPOPMMPOBAHHOCTLIO PAXKAAHCKOW MO3ULMK 00YyYatoLLEerocs Kak akTMBHOIO
M OTBETCTBEHHOrO UYjieHa POCCUMCKOro 00uiecTsa, MpeACTaB/eHWEM O
MaTemMaTUYeckmX OCHOBaX (DYHKLMOHMPOBaHUSA PasfiMyHbIX CTPYKTYP, SBEHWIA,
npouefyp rpaxaaHckoro ob6ulectsa (BblGOpbl, ONPOCbl WU Mp.), YMeHWeMm
B3aMMO/eNCTBOBaTb C COUMASIbHbIMU WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU U HA3HAYEHWEM.

Hanl/IOTI/I‘leCKOC BOCIIMTAHHC:

ChopMMPOBAHHOCTLIO POCCUINCKOM MPaXAaHCKOW MAEHTUYHOCTU, YBXKEHNS K
MPOLLIOMY M HAcTOSALLEMY POCCUMINCKON MaTemMaTuKK, LLEHHOCTHbIM OTHOLLEHMEM K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUCKON MaTeMaTUYECKOW LLIKO/bI,
K MCMOMb30BaHMIO 3TUX AOCTMDKEHWIA B [APYrMX HayKaX, TEXHOMOrusx, cgepax
39KOHOMMKM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

0CO3HaHVEM AYXOBHbIX LIEHHOCTEN POCCUIACKOrO Hapoaa;
CPOPMMPOBAHHOCTLIO  HPABCTBEHHOrO  CO3HaHWSA,  3TUYECKOro  MOBeAeHMs,
CBAI3aHHOMO C NPaKTUYECKUM MPUMEHEHMEM JOCTUXKEHWIA HAYKM W AeATENbHOCTbIO
YUYEHOr0; 0CO3HaHNEM NINYHOIO BK/aAa B MOCTPOEHME YCTOMUMBOIO Oy AYLLErO.

JcTeTH4YecKoe BOCIMTAHME:

3CTETUYECKMM OTHOLLUEHMEM K MUPY, BK/IHOYas 3CTETUKY MaTeMaTUYeCKmX
3aKOHOMEPHOCTEMN, 00bEKTOB, 3aaad, peLleHuni, paccyXaeHui;
BOCMPUUMUMBOCTLIO K MaTeEMaTUYECKM acnekTaM pas3/iMyHbIX BUAOB UCKYCCTBA.

dusnuyeckoe BOCIUTAHHE:

CPOPMMPOBAHHOCTLIO  YMEHWUA MPUMEHATbL  MaTeMaTWyecKue 3HaHus B
NHTepecax 3[40P0BOro 1 6e3onacHOro obpasa Xm3HU, OTBETCTBEHHOIO OTHOLLEHNS
K CBOEMY 3[0pOBbl0 (30pOBOE MUTaHWe, CoalaHCUPOBaHHbIA PEXUM 3aHATUIA Y

oTbIXa, perynspHas ur3nyeckas aKTVBHOCTb); (r3nYecKoro
COBEPLLEHCTBOBAHMS, npw 3aHATUAX CMOPTUBHO-03/]0POBUTE/NbHOM
NEATENbHOCTBHO.

TpynoBoe Bociutanue:

FOTOBHOCTbIO K TPyAy, OCO3HaHMEM LIEHHOCTU TPYZOMOOUSA; MHTEPecoM K
pas3inyHbIM  cthepaM  NPOQECCUOHANIbHON  AeATeNIbHOCTW,  CBSI3aHHbIM  C
MaTeMaTVKOA 1 eé MPUNOXEHUAMU, YMEHWEM COBepLUaTb OCO3HAHHbIA BblIGOP
Oynyllend npodeccunm U peanns3oBbiBaTb COOCTBEHHbIE >KU3HEHHbIE MJaHbl;
FrOTOBHOCTbIO M CMOCOOHOCTHKO K MareMaTuyecKoMy 00pa3oBaHUO U



CaM006pa30BaHNI0 Ha MPOTSHXKEHUM BCEW >KM3HMW; TOTOBHOCTbHO K aKTUBHOMY
Yy4acTUO B PELLIEHNN NMPaKTUYECKUX 3a4a4 MaTeMaTUYeCKOW HanpaBneHHOCTU.

IK0JI0rn4YecKoe BOCIIUTAHHE:

CHOPMMPOBAHHOCTLID  3KOMIOTMYECKON KyNbTypbl, MOHUMaHUEM BANAHUS
COLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON N COLMAbHON
cpedbl, 0OCO3HaHMEM rN106a/lbHOr0  XapakTepa 3KOMOrMYEecKMx Mpob6nem;
OpueHTaUMeli Ha NPUMEHEHVE MaTeMaTUYECKUX 3HaHWIA ONs pelleHns 3aaady B
06M1aCTU  OKpY)KatoLleid cpefbl, NAaHUPOBAHWA MOCTYNKOB U OLEHKU UX
BO3MOXXHbIX MOCNEACTBUIA AN1F OKPY>KaLOLLEW cpefpl.

HCHHOCTI/I HAYYHOI'O IO3HaAHUSA:

ChOPMMPOBAHHOCTLID MUPOBO33PEHMSI, COOTBETCTBYHOLLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTMSE HayKM W OOLIECTBEHHOW  MPaKTUKW,  MOHWMaHUEM
MaTeMaTUYecKol HayKu KakK cepbl 4Yen0oBEeYEeCcKOn [AesTeNbHOCTM, 3TanoB eé
PasBMTUA U 3HAYMMOCTU AN PasBUTUS LIMBUAM3AUMUN; OBMafeHNEM S3bIKOM
MaTeMaTUKN UM MaTEMATUYECKON KynbTypoOil KakK CpeAcTBOM MO3HAHUS MMPa;
FOTOBHOCTbHO OCYLLUECTBMATb MPOEKTHYK W WCCNeAoBaTeNbCKY0 AeATeNbHOCTb
NHANBUAYANLHO W B Fpynne.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeMeTHble pe3ynbTaTbl OCBOEHWSI MPOrpaMMbl Yy4e6HOro npeamMeTa
«MaTemaTuka» XapaKTepu3yoTcs OB/IafIEHVEM YHUBEPCAbHbIMY
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMUL.

1)  Vnusepcanonvie  nosmasamenwvhvle  Oelicmeus, — 0DeCnevUBAIOM
Gopmuposanue 0a308bIX KOSHUMUBHLIX NpOYeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BbIAB/IATbL N XapPaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTEMaTUYECKNX
O0bLEKTOB, MOHATWUIA, OTHOLUEHUA  MeXay MNOHATUAMK;  (DOPMYNMPOBATH
onpeaeneHnd I'IOHFlTI/II‘/JI; YCTaHaB/INBaTb CyLLlleCTBEHHbII\/JI MPU3HaK K]'IaCCI/I(bI/IKaLIII/II/I,
OCHOBaHWA Ans 0606LL||eHI/IF| N CPpaBHEHWUA, KpUTEPUWN NMPOBOANMOIO aHa/ln3a,

e BOCMPWHUMATb, (HOPMYNMPOBaTb W MPeobpa3oBbIBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE 1 OTPULLATENbHBIE, EANHMYHbIE, YAaCTHbIE U 0OLLWE; YCNOBHbIE;

e BbIABJIATb MaTemMaTn4yeckue 3aKOHOMEPHOCTH, B3aMMOCBA3U 7
npoTmnBopeEYnA B (paKTaX, JaHHbIX, Haﬁﬂ}OﬂIEHI/IFIX N YTBEPXOAEHUAX; Npeanarartb
Kputepnn ans BbIABIEHUA 3aKOHOMepHOCTEI7I 7 I'IpOTI/IBOpel-II/II\/II;

e [1€/1aTb BbIBOAblI C WCMNO/Ib30BaHWEM 3aKOHOB J/10TMKW, AEAYKTUBHBLIX WU
WHOYKTUBHbIX YMO3aK/THOUEHWI, YMO3aK/1HOUeHWIA MO aHanorunm;



e MPOBOAUTH CaMOCTOATE/IbHO [0Ka3aTe/ibCTBa MaTemMaTnyecknx
YTBEPXAEHNA (NpsMble M OT MNPOTMBHOMO), BbICTPaMBaTb apryMeHTauuio,
MPUBOANTL MPUMEPbLI M KOHTPNPUMEPbI; 060CHOBbLIBATL COOCTBEHHbIE CYXKAEHUSA U
BbIBO/pbI;

o BblOMpaTb C€nocob pelLeHns y4yebHOW 3adayn (CpaBHMBATb HECKOJbKO
BapMaHTOB  pelUeHns, BblGUpaTb  Hambosee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

ba3zoBbie HccejaeaoBareJIbCKue I[eﬁCTBHﬂ:

e MCM0/Mb30BaTb BOMPOCHI KaK MCCNefoBaTe/IbCKUn UHCTPYMEHT MO3HaHUS;
(hopMynmpoBaTb  BOMPOCbI,  (OMKCUPYIOLLME  MPOTMBOpeuYne,  npobnemy,
yCTaHaB/MBaTb WUCKOMOe W [aHHoe, opmMupoBaTb rmMnoTesy, aprymeHTUMpoBaTb
CBOHO MO3ULNIO, MHEHNE;

e MPOBOANTH CaMOCTOATE/IbHO CMNaHMPOBaHHbIN 3KCMEPUMEHT,
1cCnefoBaHWe Mo YCTAHOB/IEHWUKO OCOBEHHOCTENM MaTeMaTM4ecKoro 06beKTa,
ABNEHMS, MPOLECCa, BbISAB/EHMNIO 3aBUCUMOCTEN MeXAY OO6beKTamu, SBEHUAMMU,
rpoueccamu;

e CaMOCTOATE/ILHO hOpPMY/MPOBaTh 0000LLEHMS W BbIBOAbLI MO pe3y/ibTatam
MPOBeAEHHOro  HabNIOAEHUs,  UCCNefoBaHUSA,  OLEeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/IbTaToB, BbIBOAOB U 06006LLEHWIA;

e MPOrHO3MpPOBaTb BO3MOXHOE pa3BUTME MNpouecca, a Takke BblABUraThb
MPesnosIoXKeHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora ¢ unpopmanmeii:

e BbIBNATb AeUUUTLI MHDOPMaLMK, faHHbIX, HE0OXO0AMMbIX [/15 0TBETa Ha
BONPOC 1 415 peLleHns 3a4a4u;

e BblOMpaTb  MHMOPMAUMIO M3  UCTOYHWMKOB  Pas/IMYHbIX  TUMOB,
aHaM3MpoBaTb, CUCTEMATU3MPOBATb W WHTEPNPeTMPOBaTb  MHHOPMaLMIO
pas/INyHbIX BULOB 1 (POPM NpeLCcTaB/eHNS;

o CTPYKTYpUpOBaTb UH(OPMALMIO, NPEACTaBNATL €€ B pas3/IMyHbIX hopmax,
WNIKOCTPUPOBATL rpauyecku;

e OLEHMBATb HaAEXXHOCTb NHopMaL no CaMOCTOATESIbHO
chopmynMpoBaHHbIM KPUTEPUAM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHbIE  OeliCmeUs,  00ecneuusaom
C@OpMLlpO@ClHHOCI’I’lb COYUAIbHbIX HABLIKOB 06yttai0u;uxc;1.

Oo0menue:

o BOCMPUHMMATL N POPMYNNPOBATbL CYXXAEHWS B COOTBETCTBUM C YCNOBUSMM
N UensMn 0O6LLEHNS; ACHO, TOYHO, FPaMOTHO BblpaXaTb CBOH) TOYKY 3peHUs B
YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHWA MO XOA4Y PeLUeHus 3ajayu,
KOMMEHTUPOBATb MOJTyYeHHbI pe3ynbTar;

e B X0fe 06CYy)XAeHWs 3alaBaTb BOMPOCHI MO CYLLECTBY 006CYXKAaeMOI TEMbI,
Npo6nembl, pellaemMoil 3afayv, BbICKa3blBaTb WAEW, HaLefleHHble Ha MOUCK
PEeLUeHNs; COMOCTaB/ATb CBOM CYXKAEHWUA C CYXKAEHUAMU APYrnX YYaCTHUKOB



Ananora, 06HapyXXueaTb pasfinume U CXOACTBO MO3ULMIA; B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

o MNPeACTaBNATb  pe3y/nbTaTbl  PeleHns  3afaun,  3KCNepuMeHTa,
nccnefoBaHns, MNPOeKTa; CaMOCTOATENbHO BblGMPaTb (hopmaT BbICTYMNIEHUS C
YUYETOM 3a7ay Npe3eHTaumum N 0Co6eHHOCTEN ayanTOPUN.

CoTpyaHHu4YeCcTBO:

e TMOHMMAaTb U UCNONb30BaTb NMPenMyLLEeCTBa KOMaHAHON N NHANBUAYa/IbHOM
paboTbl MpU  pelleHUM Y4ebHbIX 3aday; MpPUHMMATL Leflb  COBMECTHOWM
[eATeNbHOCTI, NJaHMPOBaTb OpraHM3alMl0 COBMECTHOM paboTbl, pacnpenensitb
BUAbl paboT, [AoroeapmBatbCs, 06CYXXKAaTb Mpouecc W pe3ynbrar paboThbl;
06006LWaTb MHEHMSA HECKOMBbKUX NHOAEN;

e Y4YaCTBOBaTb B rPymnnoBbIX popmax padboTbl (06CyXKAEeHNS, 0OMEH MHEHWIA,
«MO3rOBble  LUTYPMbI» W  WHbIE); BbINOMHATL CBOK 4acTb paboTbl U
KOOPANHMPOBaTb CBOW [AEWCTBUA C APYTUMWU 4YfieHaMW KOMaH[bl, OLEHMBaTb
KayecTBO CBOEro BK/aga B 06LUMIA NPOAYKT MO KPUTEPUAM, CHOPMYTMPOBAHHbLIM
yyaCTHUKaMu B3aMMOLENCTBUS.

3) Vuusepcanonvie  pezynamueHble oelicmaus, obecneuusaiom
Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

¢ COCTaBNATb MNJIaH, aITOPUTM peLleHns 3a4auu, BblompaTtb cnocob peLLeHns
C YY4ETOM MMEIOLLLMXCA PECYPCOB M COBCTBEHHBIX BO3MOXHOCTEMN,
apryMeHTMpoBaTh U KOPPEKTMPOBAaTb BAPUAHTbI PELLEHMNIA C YYETOM HOBOW
NHopMauun.

CaMOKOHTPOJIb:

o BNafleTb HaBblkaMW  MO3HaBaTeNbHOW  peiekcMn Kak — 0CO3HaHWS
COBEpLLAaeMbIX 4e/CTBUI U MbICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB; BNajeTb
crnocobamwu CaMOMpPOBEPKN, CaMOKOHTPO/IA MpouecCa W pesy/bTaTa PeLleHns
MaTemaTn4ecKou 3agauu;

o MpeaBuieTb TPYLHOCTW, KOTOPblE MOTYT BO3HUKHYTb MpU pPeLUeHUM
3aja4n, BHOCUTb KOPPEKTMBbI B AeATe/IbHOCTb HA OCHOBE HOBbIX OOGCTOATE/ILCTB,
[aHHbIX, Ha4EeHHbIX OLIMOO0K, BbIABNEHHbLIX TPYAHOCTEN;

e OLIEHMBATb COOTBETCTBME pe3yfbTaTa LUenu Wu YCNoBUAM, OOBACHATb
MNPUUYNHBI JOCTUXKEHUA UNN HELOCTUXXEHWNS pe3ynbTaToB AeATeNbHOCTN, HaXoauTb
OLUMOBKY, [aBaTb OLIEHKY NMPUOBPETEHHOMY OMbITY.

HPEAMETHBIE PE3YJIbTATBI
10 KIIACC

OI'IGpI/IpOBaTb MOHATUAMW: TOYKa, NpAMas, N10CKOCTb.



MpYMEHATb aKCMOMbl CTEPeOMETPUU W CMEACTBUSA U3 HUX MPU pPeLLeHnm
reoMeTpUYecKmnx 3agau.

OnepvpoBaTb NOHATUAMW: NapasinenbHOCTb U NEPeHANKYNSAPHOCTL NPSMbIX
W NIOCKOCTEN.

KnaccmgpuumpoBaTb B3aUMHOe PacrosiokeHne npsmMbIX W MI0OCKOCTEN B
MPOCTPaHCTBe.

OnepupoBaTb MOHATUAMW: ABYrpaHHbIA Yron, rpaHyu ABYrpaHHOro Yrna,
pebpo ABYrpaHHOro yrna; NNUHeWHbIA Yyros ABYrpaHHOro yrna; rpagycHas mepa
[BYIPaHHOIO yrna.

OnepvpoBaTb MOHATUAMMW: MHOTFOrpaHHUK, BbINYK/bIA W HEBbINYK/IbIiA
MHOFOrpaHHVK, 3/1eMeHTblI MHOTOrpaHHMKa, NpaBu/bHbIA MHOrOrpaHHUK.

PacnosHaBaTb OCHOBHble BWAbl MHOFOrpaHHWKOB (NupamMuaa; npusma,
NPAMOYro/ibHbIV Napannenennnes, Kyo).

KnaccmgpuumpoBaTb ~ MHOFOrpaHHuKM,  BblbMpas ~ OCHOBaHMA  AJ1S
Knaccupmkaumm  (BbIMyk/ble W HEBbIMYK/Ible  MHOrOrpaHHWKN;  NpaBu/bHbIE
MHOFOrPaHHVKK; NPsSIMbIE 1 HAaKNOHHbIE NPU3MbI, Napannenenunebl).

OnepupoBaTb MNOHATUAMM: CEKYLLast NTOCKOCTb, CEYEHNE MHOTOrpaHHUKOB.

OOGBACHATL MPUHLMMBI MOCTPOEHUS CEYEHWIA, NCMOSb3YS METOZ, CeA0B.

CTpouTb  CeYeHWs  MHOTOrpaHHWKOB  METOLOM  C/efoB,  BbIMOJHATH
(BbIHOCHbIE) MOCKME YEepTeXM M3 PUCYHKOB MPOCTbIX O0OBLEMHLIX (DUryp: BuUA
CBepxy, COOKyY, CHU3Y.

PeluaTb 3afia4M Ha HaXOXaeHe reOMeTPUYECKNX BEIMYMH MO obpasuam nnm
airopuTMam, MPUMEHAS W3BECTHble aHa/IMTUYECKMe METOAbl MNpU  PeLLeHnu
CTaHAapTHbIX MaTeMaTUYeCKMX 3aay Ha BblUMC/IEHNE PACCTOSHUIA MeXAay ABYMS
TOYKaMu, OT TOYKM A0 NpsSMOM, OT TOYKM A0 MOCKOCTH, MexXay
CKpELLMBAOLLMMACS NPSMbIMA.

Pewlatb 3afa4m Ha HaxoXeHre reoMeTpUYeCKX BEIMYMH No obpasLamM mm
airopuTMam, MPUMEHAS W3BECTHble aHa/IMTUYECKMe METOAbl MNpU  PeLleHnu
CTaHOapTHbIX  MaTeMaTMYeCKMX 3afay Ha  BblYMC/IEHWE  YINIOB  MeXay
CKpeLUMBAKOLLMMUCA  NPSMbIMK,  MeXAY NPSMOA U NAOCKOCTbHO,  MeXay
MNOCKOCTSIMW, ABYTPaHHbIX Yr/I0B.

Bbluncnate 06bEMBbI M NIOWAAM MOBEPXHOCTE MHOrorpaHHMKoOB (Npunsma,
nupamnga) C MNpUMeHeHVeM (DOPMY/;  BbIYUCNATb  COOTHOLUEHUS  MeXay
MNoLAaasaMM NOBEPXHOCTEN, 06bEMaMM NOAOGHBLIX MHOIOrPaHHMKOB.

OnepvpoBaTb MOHATUSAIMW: CMMMETPUS B MNPOCTPAHCTBE; LEHTP, OCb W
MNOCKOCTb CUMMETPUM; LIEHTP, OCb M MOCKOCTb CUMMETPUM (UTYPbI.

V3Bnekatb, npeobpa3oBbiBaTb W WHTEPNPETUPOBATb  UHMOPMAaUUIO O
MPOCTPAHCTBEHHbIX FEOMETPUYECKMX (Urypax, NpeacTaB/eHHY0 Ha YepTeXxkax U
PUCYHKaX.



MpUMeHsTb  reoMeTpuyeckme (akTbl NS PeLIeHNs CTepeoMeTPUYECKNX
3a/la4y, NpeanonaraloLLmMx HeCKOMbKO LLIAroB PeLleHns, eciv YCNoBus NMPYMeHeHMs
3a/laHbl B IBHO (hopMe.

MpUMeHsTb  MpoCTelilune  NporpaMMHble  CPeacTBa W 3MeKTPOHHO-
KOMMYHMWKALMOHHbIE CUCTEMbI MPU PELLIEHNN CTEPEOMETPUYECKMX 3aaau.

Mp1BOAMTL NPUMEPbl MaTeEMaTUYECKMX 3aKOHOMEPHOCTE B Mpupoge W
XKMU3HW, pacno3HaBaTb NPOSB/IEHNE 3aKOHOB FeOMETPUU B UCKYCCTBE.

MPUMEHATL MOMyYeHHble 3HAHUS Ha MPaKTUKe: aHalM3MPOBaTh peasibHble
CUTYaUMn W TMPUMEHSTb M3YYeHHble MOHATUS B MPOLECCe MOMCKAa peLleHus
MaTeEMaTMYeCKM  CHOPMYNMPOBaHHOM Mpo6MeMbl, MOAENNPOBaTb  peasbHble
CUTyaUuun Ha £A3blke TeoMeTpuM, uccnefoBaTb MOCTPOEHHblE MOAEN  C
CMO/Nb30BaHMEM FeOMETPUYECKMX MOHATUIA 1 TeOpeM, annapaTa anrebpbl; pelathb
NpaKTUYecKue 3aaaum, CBs3aHHble C HAXOXAEHNEM reOMETPUYECKNX BEMNUNH.

11 KVIACC

OnepupoBaTb MOHATUAMU: UWINHAPUYECKAs MOBEPXHOCTb, 06pasytoLme
UMINHAPUYECKON — MOBEPXHOCTW;  UWAWHAP,  KOHMYEecKas  MOBEPXHOCTb,
06pasytoLLe KOHNYECKOW NOBEPXHOCTU, KOHYC; clpepnyeckas NoBEPXHOCTb.

Pacno3HaBsaTtb Tena BpalleHns (UnnanHAp, KOHYC, cdepa 1 wap).

OO6BACHATL CNOCOObLI NOSTYYEHUS Te/ BPaLLeHWS.

Knaccugmumposatb B3aMHOE pacrosioXeHne cepbl U NI0CKOCTY.

OnepupoBaTb MOHATUAMM: LUAPOBON CErMeHT, OCHOBaHME CErMeHTa, BblCOTa
CerMeHTa; LUapoBOW C/IOM, OCHOBaHWE LLIAPOBOro CNos, BbiCOTa LLIAPOBOrO C/IOs;
LLIAPOBOW CEKTOP.

Bblumcnate  00bEMbI M NOWAAM  MOBEPXHOCTEW  Ten  BpalleHus,
reOMeTPUYECKNX TeN C NPUMEHEHEM (hopmyI.

OnepupoBaTb MOHATUSIMW:  MHOFOTPaHHMK, BMWCaHHbLIM B Ccepy WU
OMMWCaHHbIA OKONO cepbl; cepa, BNMCaHHas B MHOTFOrpaHHWK WX Teno
BpaLleHus.

BbluncnATb COOTHOLUEHMS MeXAY NNoLWaamy NoBepxXHOCTe M 06bEMamu
NMOAOGHLIX Ten.

N306paxaTb u3y4vaemble (Urypbl OT PYKM U C NPUMEHEHWEM MPOCTbIX
UePTEXHbLIX MHCTPYMEHTOB.

BbINONHATL (BLIHOCHBIE) MIOCKME YEPTEXUN N3 PUCYHKOB MPOCTbIX 00 bEMHbIX
(huryp: Bug CBepxy, COOKY, CHU3Y; CTPOUTb CEYEHUS TEN BPALLEHUS,

3Bnekatb, WHTepNpeTupoBaTb W MNpPeobpa3oBbiBaTb MHMOOPMaUUIO O
MPOCTPaHCTBEHHBIX FEOMETPUYECKNX (DUrypax, NpPeacTaBNeHHY0 Ha yYepTexkax u
PUCYHKaXx.

OnepupoBaTb MOHATMEM BEKTOP B NPOCTPAHCTBE.



BbINONHATL OEWCTBUS  CNOXEHMS BEKTOPOB, BblYMTaHWA BEKTOPOB W
YMHOXXEHUSI BEKTOPA Ha YMCO, 0OBACHATb, KaKUMK CBOMCTBaMM OHM 06/1adatoT.

[MprMeHSATL NPaBWIo Napasanenenunesa.

OnepupoBaTb NOHATUAMU: [AeKapTOBbl KOOPAMHATLI B MPOCTPaHCTBE, BEKTOP,
MOAY/b BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPa, Yron Mexay
BEKTOpaMu, CKaNsipHOe NPON3BeeHNE BEKTOPOB, KO/I/IMHEAPHbIE Y KOMMaHapHble
BEKTOpbI.

HaxoamTb Cymmy BEKTOPOB U NMPON3BEAEHNE BEKTOPA Ha YMC/O, Yron Mexay
BeKTOpamu, CKanspHoe npou3BefeHne, packnagbiBaTb BEKTOP MO [ABYM
HEKO//IMHeapHbIM BEKTOpaM.

3afaBatb N0CKOCTb YPaBHEHNEM B [IEKAPTOBOI CUCTEME KOOPAUHAT.

MpUMEHSATL TeoMeTpuyeckme (akTbl [ANS PELIEHMS CTEPEOMETPUYECKUX
3afay, npeanonararoLLMX HECKO/bKO LLIAroB PELLEHUS, eC/IN YCOBUSA NPUMEHEHMS
3afjaHbl B IBHOI hopme.

PelwlaTb npocTeillne reoMeTpuyeckmne 3afayv Ha MPUMEHEHUe BEKTOPHO-
KOOP/MHATHOro MeToja.

PelsaTb 3afauyvM Ha [0Ka3aTeNlbCTBO MaTeMaTUUYECKMX OTHOLUEHUA W
Hax0X/eHWe reoOMeTPUYECKNX BENNYMH NO 0bpasLam 1an anroputMam, NpuMeHss
N3BECTHbIE METOAbI NP PELUEHMMN CTaHAAPTHBLIX MaTeMaTMYECKMX 3aau.

MpUMEHATL  NPOCTEMLLIME  NPOrpaMMHble  CpeAcTBa W 3MEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI NPW PELLEHNN CTEPEOMETPUYECKMX 3aay.

MpnBOANTL NPUMEPbI MaTeEMaTUYECKUX 3aKOHOMEPHOCTEN B mnpupode u
YKN3HK, pacro3HaBaTb NPOSIBMEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

MpUMEHATb NOMYYEHHble 3HAaHWA Ha MNPaKTUKE: aHaIM3MpPoBaTh peasibHble
CUTyauun ” MNPUMEHSATb W3YYEHHbIE MOHATUA B MPOLIECCE MOUCKA PELLEHUs
MaTeMaTMyeckn CchopMy/IMpoBaHHON Mpobnembl, MOAENNPOBaTb  peasibHble
CUTyaUMn Ha $3blKe T[eoMeTpuM, WUcCnefoBaTb MOCTPOEHHbIE MOAenn C
1CMONMb30BaHNEM FeOMETPUYECKMX MOHATUIA U TEOPEM, annapata anredpbl; pellaTb
MpaKTUYECKMe 3a1aun, CBS3aHHbIE C HAXOX/AEHNEM FeOMETPUYECKUX BENTUYMH.,



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos DJIEeKTPOHHbIE
/' HanmeHoBaHMe pa3jeioB U TeM POrpaMMBbl B Koutpoabunie  Ipakruueckue | (mugposbie)
w cero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Bnbnmoteka LLOK
1 BBefeHve B CTEPEOMETPUID 10 https://m.eds00.ru/7f415090
) MpsAMble 1 NIOCKOCTU B MPOCTPAHCTBe. 12 1 Bubnuoreka LIOK
MapannenbHOCTb NPSMbIX U MI0CKOCTEN https://m.eds00. 1/ 71415090
bubnunoteka LIOK
3 MepneHANKYNAPHOCTb NPAMBIX U NIOCKOCTEN 12 https://m.eds00.ru/7f415b90
bubnunoteka LIOK
4 YT bl MeXay NPAMbIMA 1 NJIOCKOCTAMMN 10 1 https://m.eds00.ru/7f415b90
bubnunoteka LIOK
5 MHororpaHHUK 11 1 https://m.edso00.ru/7f415b90
bnbnmoteka LIOK
6 O6bEMbI MHOTOrpaHHNKOB 9 1 https://m.edso0.ru/7f415b90
bnbnmoteka LIOK
7 [MoBTOpPEHME: CeueHus, PacCTOAHNA N YT bl 4 1 https://m.eds00.ru/7f415b90
OBLWEE KOJTIMYECTBO YACOB N0 NMPOIrPAMME 68 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/nn Kontposabubie  Ipaktuyeckue  (uuppoBbie)
NPOrpaMMsbI Bcero
padoTbI pa6oTnI o0pa3oBaTe/ibHbIE
pecypcbl
bubnmoteka LIOK
Tena BpaleHus 12 https://m.eds00.ru/7f415b90
bubnunoteka LIOK
OG6BbEMBI TEN S 1 https://m.eds00.ru/7f415b90
bubnunoteka LIOK
BeKTopbl 1 KOOpAMHaThLI B MPOCTPaHCTBE 10 1 https://m.eds00.ru/7f415b90
lMoBTOpeHMe, 0606LLeHKE, CUCTEMAaTM3aLMS - 1 Bubsnnoteka LIOK
SHAHMI https://m.edsoo.ru/7f415b90
OBLEE KOJTMYECTBO YACOB INO NMPOrPAMME 34 3 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. TeomeTpusi, 10-11: YuebHMK [N 06Lle06pa30BaT. YUpPeXKAeHWI:
(6a30BbIi 1 yrny6neHHbId yposHK) / J1.C. ATtaHacsH, B.®. bytysos, C.b.
Kagomues n ap. - M.: NpocseLleHne

METOJIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJIS

1. N3yyeHune reomeTpmmn B 10-11 Knaccax: KH. ana yuntens / C.M. CaaksH,
B.®. byrysoB. - 4-e u34., popab. -  M.. TlpocBeweHue
2. Anpjaktnyeckme matepuanbl no reometpun ang 10 knacca / b6.I'. 3uB. - M.:
MpocBeLLeHne
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru/



