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NMOACHUNTEJIbHAA SATTMCKA

[eomeTpus SABNAETCA OAHWM M3 6a30BbIX KYpCOB Ha YPOBHE CPEeAHEro
06Llero obpa3oBaHNs, Tak Kak 06ecrneymBaeT BO3MOXHOCTb U3yUYeHUs ANCLUNINH
€CTeCTBEHHO-Hay4YHO HanpasieHHOCTM U MNPeAMETOB TyMaHWTapPHOro LMKNa.
[MOCKONbKY  /IOTMYECKOe  Mbll/ieHne,  opmMupyeMoe  MpU  U3Y4YeHUU
06yYaloLMMMCA NOHATUAHBLIX OCHOB FeoOMeTpuu, Npu LoKasaTe/IbCTBe TEOpeM W
MOCTPOEHUM LLEMOYKM NOTUYECKUX YTBEPXAEHWUI NPU PeLleHUNn reoOMeTpUYecKmX
3aflay, YMeHuWe BblgBWratb W OMpoBepratb rUMNOTe3bl  HENocpeACTBEHHO
NCMO/b3YHOTCA MPU peLleHnn 3afay eCTEeCTBEHHO-HAYYHOr0 LUMK/A, B YaCTHOCTU
(PM3NYECKMX 334aY.

Llenb ocBOeHMA nporpaMMbl Y4e6HOro Kypca «IreometTpusi» Ha yriny6i1éHHOM
YPOBHE — pasBuUTvEe WHAMBUAYaIbHbIX CMNOCOOHOCTENM 0Oyvarowmxcs npu
N3YYEeHUN reoMeTpuK, Kak COCTaBNAOLLE NpeaMETHOM 06n1acTn «MaTemaTuka u
NHpopMaTUKa»  4Yepe3  obecrneyeHMe  BO3MOXHOCTW  MNPUOBPETEHUS  W”
NCMOMb30BaHNA 60nee  rNyO0KUX TeOMETPUYECKMX 3HAHUA W LeNCTBUMN,
CNeun@UYHbIX reoMeTpumn, U HeOOXOANMBIX AN1S YCMELHOro NPoMecCcMoHa/IbHOMO
06pa3oBaHus, CBA3AHHOIO C UCMO0/1b30BaHMEM MaTEMATUKMW.

MpUopUTETHBIMX 33Za4ammn Kypca FeoMeTpunm Ha Yrny6néHHOM YpPOBHE,
PacLLUMPAIOLLMMUN 1 YCUNNBAIOLLMMUN KYPC 6a30BOr0 YPOBHS, SABNAIOTCS:

paclunpeHvie NpeAcTaB/ieHNs 0 TeOMEeTPUM Kak YacT MUPOBOW KyNbTypbl U
(hopmMmpoBaHmMe 0CO3HAHUSA B3aMMOCBA3M FEOMETPUN C OKPYXKatoLM MUPOM;

(hopmmpoBaHMe MNPeACTaB/IEHNA O MNPOCTPAHCTBEHHbIX (uUrypax Kak o
BaXKHEMLLIMX MaTeMaTUYECKMX MOZENAX, MO3BONAOLWMX OMUCbIBaTL M M3y4aTb
pasHble AB/IEHNA OKPYXXatoLLEero Mupa, 3HaH1e MNOHATUIAHOMO annapara no pasgeny
«CTepeoMeTpusi» y4ebHOro Kypca reoMeTpuu;

(hopmupoBaHMe  YMEHWA  BMafeTb  OCHOBHbIMM  MOHATMSMW O
MPOCTPAHCTBEHHbIX (Urypax M UX OCHOBHbIMW CBOWCTBaMMW, 3HaHWE TEOPEM,
(hopMyn N yMeHMe WX MPUMEHSATb, YMEHWA [0Ka3blBaTb TEOPEMbl U HaxOAWUTb
HecTaHJapTHbIe CNOCoObI peLleHns 3agay;

(hopmMMpoBaHMe YMeHUS pacro3HaBaTh Ha YepTexax, MOAeNnsx U B peasibHOM
MVpPe MHOFOrpaHHWKM W Tena BpaleHWs, KOHCTPYMpOBaTb TEOMETPUYECKUe
MoAenu;

(hopMUpOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATMYECKOro MOCTPOEHUS
mMaTemaTu4eckux Teopuil, (PopMMpPOBaHUE MOHMMaHWUSA POSIN aKCUOMATUKW MNpu
NPOBEAEHNN PACCY>KAEHWIA;

(hopmupoBaHMe yMeHWs BfafeTb MeToAaMu [0Ka3aTe/lbCTB U alropuTMOB
PeLleHns, YMEHNA MX NPUMEHATb, MPOBOAUTL AOKasaTeslbHble PacCyXXAeHUs B
XOfe peLLeHns CTepeoMeTPUYECKMX 3aa4 1 3a4ad C NMPaKTUYeCKMM COAepPXKaHMEM,
(hopmupoBaHMe  NpefcTaBfeHUs O  Heob6XOAMMOCTWM  [0Ka3aTeNbCTB  Mpu



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHWA 1 PONIN aKCUOMATUKIK B NPOBEAEHNN
AefyKTUBHbIX PacCy>KaeHu;

pasBUTME W COBEPLUEHCTBOBAHUE WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOGHOCTEN 00yYaroLLMXCA, NO3HABATeNbHON aKTUBHOCTU, UCC/EA0BATEIbCKUX
YMEHWUIA, KPUTUYHOCTU MbILLSIEHUS, UHTepeca K N3yYeHNIO TeOMETPUN;

(hopMupoBaHMe (YHKUMOHA/IbHOW FPamMOTHOCTW, PeNieBaHTHOW FeOMETPUM:
YMEHWS pacrno3HaBaTb MPOABEHNSA TEOMETPUYECKUX MOHATUNA, OOBLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX YXXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUN ApYrux
yyebHbIX  NPeAMETOB, MNPOSAB/EHWUA  3aBUCMMOCTEM W 3aKOHOMEPHOCTEMN,
MOZENMPOBaHNA peaibHbIX CUTyauuid, UCCNef0BaHUA MOCTPOEHHBbIX MOZeNen,
NHTEeprpeTaLmmn Noy4yeHHbIX pe3ynbTaTos.

OCHOBHbIMM COZEPXKATENIbHbIMU IMHUAMW Y4eOHOro Kypca «l"eomeTpus» B
10-11 «knaccax saBnAwTCA:  «[pAMblE W NJOCKOCTU B MPOCTPaHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBE», «[ABUXKEHMS B MPOCTPAHCTBE.

CdopmynupoBaHHoe B0 PIrOC COO TpeboBaHMe «yMeTb OMepuMpoBaTb
MOHATUAMWY», PEeNeBaHTHbIMKU FeOMETPUM Ha Yriy6néHHOM YpPOBHe 06YyYeHUs B
10-11 knaccax, OTHOCUTCS KO BCeM CofepykaTtesibHbIM IMHUAM y4ebHOro Kypca, a
(hopMMpoBaHME  NIOTMYECKMX  YMEHWA  pacnpefenseTca He TO/MbKO MO
coAepXxartesibHbIM JIMHUAM, HO 1 MO rofam oby4deHmns. CogepyaHve 06pasoBaHus,
COOTBETCTBYIOLLEE MPeAMETHbIM pe3ynibTaTaM 0CBOeHUs PefepasibHOM paboyei
nporpaMmbl, pacnpegenéHHbIM Mo rogam 00y4yeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4TobObl KO BCEM OCHOBHbIM, NPUHLMMNVaNbHBIM BOMpocaM 0byyaroLmecs
obpawianmcb  HEOLHOKpPaTHO. 3JTO  MO3BOMSET  OpraHv30oBaTb  OB/afeHue
reoOMeTPUYECKNUMU NOHATUSAMU N HaBbIKaMy NMoC/e0BaTe/lbHO U MOCTyNaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BK/IHOYATb B O6LLYHO
CUCTEMY TEOMETPUYECKUX NPeACTaB/IEHNI 06yYatoLwmMxca, pacumpas u yrnyonss
eé, obpasys NPoYHbIe MHOXECTBEHHbIE CBA3W.

[Mepexof K N3y4eHWo reoOMeTpumn Ha yriy61éHHOM YPOBHE MO3BOJIAET:

co3gatb  ycnosusi  Anag  audpepeHumaumm  06y4veHMs,  MOCTPOEHUS
NHOVBUAYaA/IbHBIX  00pa3oBaTe/ibHbIX — MporpamM, obecneyuntb  YriyonéHHoe
M3y4eHne reomMeTpumM Kak cocTaBnstoLet yuebHoro npeamMeTa «MaTteMaTukay;

MOArOTOBUTL 00YYalOLMXCA K MPOAO/DKEHUIO M3YYeHUA MaTeMaTuKu C
yyéTom BblbOpa Oyayulend npodeccun, obecneumBas MPEEMCTBEHHOCTb MeXay
06LWMM 1 NPOhECCHMOHa/TbHBIM 06Pa30BaHUEM.

Ha wu3ydeHne y4yebHOro kypca «[eomeTpus» Ha Yrny6néHHOM YpPOBHe
otBoanTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefiento), B 11 knacce — 102
yaca (3 yaca B Heflento).



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC

[NMpAMble U NNIOCKOCTW B NMPOCTPAaHCTBE

OCHOBHble  MOHATMA  CTepeoMeTpuMM. Touka, npAmas, MAOCKOCTb,
MpoCTpaHCTBO. [MoHATME 06 aKCMOMATUYECKOM MOCTPOEHUU CTepeoMEeTpUM:
aKCMOMbI CTEPEOMETPUM N CNEACTBUA U3 HUX.

B3amHOoe pacnonoxeHme npAMbIX B MNPOCTPaHCTBE: MNepecekaloLLmecs,
napasinenbHble WM CKpewuBarolmeca npsamMble. [pu3Haku CKpeLLMBaroLLmxca
npambIX. MapannenbHOCTb NPSAMbIX W NIOCKOCTEN B NPOCTPAHCTBE: Nnapase/bHble
npsAMble B NPOCTPaHCTBE, Napa/ie/IbHOCTb TPEX MPAMbIX, NapanieibHOCTb NPAMOMN
W MNockocTu. [apannenbHoe W LEHTPalbHOE MPOEKTUPOBaHUE, M300paxKeHue
¢uryp. OCHOBHble CBOWCTBA Mapasife/lbHOro MPOEKTMPOBaHUA. 306paxkeHNe
(mryp B napasnenbHOW NPOEKLMN. YT/bl C COHANpPaB/ieHHbIMW CTOPOHAMMW, Yrof
MeXay NpAMbIMK B NMPOCTpaHcTBe. MapansieslbHOCTb NIOCKOCTER: napasine/bHble
NIOCKOCTN, CBOMCTBa napasinenbHbIX MNOCKOCTEMN. MpocTeiLumne
MPOCTPAHCTBEHHbIE  (PUIYpPbl  HA MNOCKOCTW: TETpasap, Napasnnenenvnes,
NMOCTPOEHMNE CEYEHMNIA.

MeprneHAnKYNAPHOCTL MPAMOIA U MIOCKOCTU: NepneHanKyNsapHble npsmMble B
MPOCTPaHCTBE, NPAMblE MapanefibHble N NepneHanKynapHble K MI0CKOCTH,
NPU3HaK nNepneHauKynsapHoOCTX NPSMOM M NJIOCKOCTW, Teopema O MNpAMOM
nepneHanKySpPHOR N/I0OCKOCTH. OpToroHanbHoe NPOEKTMPOBaHME.
[MepneHAMKYNsap N HaKNOHHbIE: PaccToAHME OT TOYKWM [0 MJIOCKOCTU, paccTosHue
OT MpPAMOA [0  MNJIOCKOCTW,  MPOeKumMs  (urypbl  Ha  MNOCKOCTb.
MepneHAnKYNAPHOCTb  MJIOCKOCTEN:  NPU3HAK  MeprneHAuKYNapHOCT  [ABYX
MI0CKOCTeN. TeopeMa 0 TPéX neprieHANKyNapax.

Yrnbl B MPOCTPAHCTBE: Yron Mexay MpAmMoin U MAOCKOCTbHO, ABYrPaHHbIN
Yrosi, IMHeNHbIN yron ABYrpaHHOro yrna. TPEXrpaHHbIA U MHOTOrpaHHbIe Yribl.
CBolicTBa M/OCKUX Yr/I0OB  MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
ABYrpaHHbIX YrnoB TPEXrpaHHOro yrna. Teopembl KOCMHYCOB U CUHYCOB A/
TPEXTPaHHOro yrna.

MHororpaHHuUKN

Buabl MHOrorpaHHuMKOB, pa3BEépTKa MHOrorpaHHuka. lpusma: n-yrosibHas
npu3Ma, Npsamas U Hak/o0HHas NpPU3Mbl, 60KOBas 1 MoJHasA NMOBEPXHOCTbL MPU3MBI.
Mapannenenunesd, nNPAMOYrofibHbIA — Napasnenenunes W ero  CBOWCTBa.
KpaTyailluve nytM Ha MNOBEPXHOCTM MHOrorpaHHuka. Teopema Juinepa.
MpocTpaHCcTBeHHasa Teopema [Mudparopa. lMNMupamupa: n-yronbHas nupaMmmia,
npaBu/ibHast M YyceyéHHas nupamuabl. CBOWCTBA pPEGep UM OGOKOBbIX rpaHein
npaBvNbHON nupamuibl. MpaBuibHbIE MHOFOrpaHHUKK: MpaBWIbHaA NpusmMa u



npaBu/ibHas nupamuga, npaBWIbHasA TPeYrofibHas nupammuga WM npaBUbHbINA
TeTpasgp, Kyb. [llpeactaBneHWe O MpaBW/IbHbIX MHOFOrPaHHUKAX: OKTa3fp,
A04eKa3fp 1 nkocaaap.

BbluncneHve 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHaiun, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W MOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
naowanb OCHOBaHWIA, Teopema O OOKOBOW MOBEPXHOCTU MPAMON MPU3MBbI.
Mnowaab 6GOKOBO MOBEPXHOCTM W MOBEPXHOCTW MpPaBUIbHOW MUpaMuApbl,
Teopema 0 NoLaan yceyéHHOM nupaMuabl.

CummeTpus B MPOCTPaHCTBE. ONIEMEHTbl  CUMMMETPUN  MpPaBUSIbHbIX
MHOrorpaHHukos. CUMMETpUA B MPaBUbHOM MHOFOrpaHHUKE: CUMMETPUS
napasnenenunega, CUMMETPUA MPaBUIbHBIX MPU3M, CUMMETPUS MNPaBU/IbHON
nupamuael.

BekTopbl 1 KOOpAMHATbLI B MPOCTPaHCTBE

[MOHATMA: BEKTOP B MPOCTPAHCTBE, HY/IEBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpPa, BeKTOpbl KOJ/IMHEapHble, COHanpas/eHHble W NPOTMBOMOOXKHO
HarpaB/ieHHble BEKTOPbI. PaBEHCTBO BEKTOPOB. [JeiNCTBUA C BEKTOPaMU: CIOXEHME
N Bbl4MTaHME BEKTOPOB, CyMMa HeCKO/IbKMX BEKTOPOB, YMHOXEHWe BeKTopa Ha
umcno. CBOMCTBaA CMOXKEHWUSA BEKTOPOB. CBOMCTBA YMHOXEHMWS BEKTOPA Ha YMCIO.
[NoHATME KOMNNaHapHble BeKTOpbl. [MpM3HAK KOMMIaHapHOCTU TPEX BEKTOPOB.
Mpasuno napannenenunefa. Teopema O pasnoXeHWM BekTopa MO  Tpém
HeKOMM/aHapHbIM  BekTopam.  [lpAMoyrosibHag  cUCTeMa  KOOpAMHaT B
npoctpaHcTBe. KoopanHaTel BekTopa. CBfA3b Mexay KoOpAuHaTaMu BeKTopa U
KOOpAMHaTaMn TOYeK. YTONn MeXay BekTopamu. CkansapHoe npou3BeaeHune
BEKTOPOB.

11 KNTACC

Tena BpalleHUa

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHWYecKas MOBEPXHOCTb,
cthepryeckass MOBEPXHOCTb, 0b6pasylolme noBepxHocTel. Tena BpaLleHUs:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYC, cthepa, Llap. B3avMHOe pacrnonoxeHue
chepbl M NMIOCKOCTW, KacaTeNbHas MIOCKOCTb K ciepe. V3obpaxeHue Ten
BpaLleHNs Ha MI0CKOCTW. Pa3BépTKa umnmHgpa u KoHyca. CUMMeTpua chepbl U
Liapa.

O6bém. OcHOBHble cBOiCTBa 00bLEMOB Ten. Teopema 006 060béMe
NPSIMOYro/IbHOr0 Napannenenunega n crneacTeus M3 Heé. OO6BLEM MPAMON W
HaK/NOHHON NpU3Mbl, UAAMHAPA, Nupamuibl U kKoHyca. O6bEM Lapa U LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHuUs M MHOFOrpaHHuMKoB. [Mpu3mMa, BrvcaHHas B
UMIMHAP, OMuCaHHas oKono uunuHapa. [lepeceyeHvie cdepbl M wapa c
MIOCKOCTbI0. KacaHue Lwapa v cepbl MIOCKOCTbIO. [MOHATME MHOrOrpaHHuKa,



OMMCAHHOr0 OKOJI0 C(iepbl, CHepbl, BMMCAHHOW B MHOFOrPaHHUK WU Teno
BpaLLleHus.

Mnowagb NOBEPXHOCTM UMIMHAPA, KOHYCa, nnowaib cgepbl N eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWEHWEe O06BEMOB, MNOWALE MNOBEPXHOCTEN
nogobHbIX uryp. MNpeobpasosaHne Moaobusi, roMoTeTMs. PelueHMe 3afjady Ha
MIOCKOCTX C UCMOJIb30BAHNEM CTEPEOMETPUYECKMX METOAOB.

[MocTpoeHMe CceveHNiA MHOTOrpaHHMKOB U Tes BPaLeHNA: CeveHns UnnHapa
(mapannenbHO M MEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (rmapasinefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHUS Lapa, METOAbl NMOCTPOEHMS
CeYeHWn: MeTof CnefoB, MeTOL BHYTPEHHEro MPOEKTUPOBaHUSA, METO[, NnepeHoca
CeKyLLen NJI0CKOCTN.

BeKTopbl 1 KOOpAMHATbI B MPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepaumn Hajh BeKTopamu. BeKTopHoe
YMHOXEHVe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHus. [1pAMOoyrosibHas
crcTeMa KOOpAMHAT B NpocTpaHcTBe. KoopanHaTel BekTopa. PasnoxeHve BeKTopa
no 6asmcy. KoopAaMHaTHO-BEKTOPHbLIA METOL MpW PeLleHnn TeoMEeTPUYECKnX
3ajau.

[BVXeHNA B MPOCTPaHCTBe

[BmxeHns npoctpaHcTBa. OToOpaxeHWs. [BWMKEHMA N PaBeHCTBO (uryp.
O6buwpe cBONCTBa [ABVMXKEHWWA. Buabl [OBWKEHWA: nNapasnenbHblil  NepeHoc,
LeHTpa/lbHas CUMMETPUSA, 3epKasibHasd CUMMETPUS, MOBOPOT BOKPYr MPSAMON.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa Jitnepa.



NMIAHNPYEMbBIE PE3YJIbTATbl OCBOEHVA YYEBHOIO KYPCA
«FTEOMETPUSA» (YINYBJIEHHbIV YPOBEHb) HA YPOBHE CPEJIHEIO
OBLWEIO OBPASOBAHNA

NIMYHOCTHDbIE PE3YJIBTATDI

1) rpaxfjaHCKoe BoCnnTaHue:

ChopMMPOBAHHOCTb FPAXAAHCKOM NO3NLUMM 06YyYatoLLerocs Kak akTUBHOIO U
OTBETCTBEHHOr0 4/leHa POCCUINCKOro obLlecTsa, NpeacTaBneHe 0 MaTeMaTUYeCKnX
OCHOBax  (DYHKUMOHMPOBAaHWUSA  Pas/IMyHbIX  CTPYKTYP,  SABMEHWIA,  npoueayp
rpaxkaaHckoro obuiectsa (BbIGOpbI, ONPOChI U APYroe), yMeHve B3aMMOAeincTBoBaTb
C coumanbHbIMN MHCTUTYTaMy B COOTBETCTBMM C UX (DYHKUMAMW N HA3HAYEHWNEM;

2) NaTpuoTM4ecKoe BoCNUTaHWe:

ChopMMPOBAHHOCTb POCCUMCKON TPaXXAaHCKOW WAEHTUYHOCTU, YBaKEHUS K
MPOLUIOMY M HACTOALEMY POCCUMIACKOW MaTeMaTWKW, LEeHHOCTHOE OTHOLUEeHWe K
[AOCTUDKEHMSIM POCCUMCKMUX MaTeMaTUKOB M POCCMIACKOM MaTemaTMyeCcKOM LUKONbI,
MCMO/Ib30BaHNE 3TUX [JOCTWKEHWA B [APYrnxX HaykKaxX, TeXHOMorusx, chepax
9KOHOMMUKMU;

3) LyXOBHO-HPaBCTBEHHOE BOCMUTAHME:

0CO3HaHMe [YXOBHbIX LIEHHOCTe POCCUIACKOrO Hapoha, CthopMUPOBAHHOCTb
HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOro MOBefEeHWs, CBA3AHHOrO C MPakKTUYeCKUM
MPUMEHEHNEM LOCTUXKEHUA HaYKN N [eATe/IbHOCTbIO YYEHOro, 0CO3HaHUe INYHOrO
BK/Maja B NOCTPOEHME YCTONUMBOIo 6yayLLero;

4) aCTeTUYeCKOe BOCMUTaHWE:

3CTETUYECKOE OTHOLLEHWE K MWpPY, BK/OYas 3CTETUKY MaTemMaTuyeckmx
3aKOHOMEPHOCTeN, 06bLEKTOB, 3afa4, PeLleHn, paccy>XaeHnid, BOCNPUNMUYMBOCTL K
MaTemMaTUyYeCcKUM acnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

5) hmsmyeckoe BocnmTaHuMe:

CPOPMMPOBAHHOCTb YMEHUS NMPUMEHATL MaTeMaTUYeCKMe 3HaHUS B MHTepecax
340pOBOr0 M 6e30MacHOro 06pasa >XM3HW, OTBETCTBEHHOE OTHOLUEHME K CBOeMY
3[10pOBbIO (30pPOBOE MNUTaHWE, COANAHCUPOBAHHbLIA PEXUM 3aHATUN N OTAbIXA,
perynspHad (u3nyeckas akTMBHOCTb), (U3NYECKOe COBEPLUEHCTBOBaHME MpU
3aHATUSAX CNOPTMBHO-0340POBUTE/NIbHOIN LeATENbHOCTbLIO;

6) TPpyAoBOe BOCMUTAHME:

FOTOBHOCTb K TPYAY, OCO3HaHWe LeHHOCTU TPYA0N00USA, MHTEPEC K PasINYHbIM
cpepam NpPogecCUOHanbHOM OeATeNbHOCTM, CBSI3aHHbIM C MaTeMaTUKON n eé
MPUNOXKEHUAMWN, YMEHWE COBepLUaTb OCO3HaHHbIA BblOOp Oyaylliein npogeccun u
peasin3oBblBaTb COOCTBEHHbLIE >XM3HEHHbIE MaHbl, FTOTOBHOCTb W CMOCOOGHOCTb K
MaTemMaTnu4eckoMy 06pa3oBaHMI0 M CaMO0bpa30BaHMIO Ha MPOTSXKEHNN BCEW XKU3HW,



OTOBHOCTb K aKTMBHOMY Yy4aCTUIO B  PELUeHUW  MNpPaKTUYeCcKUX  3afaq
MaTemMaTU4ecKor HamnpaseHHOCTH;

7) 3KO/IOrMYecKoe BoCNUTaHME:

ChOpMMPOBAHHOCTb  3KOJIOTMYECKON  KY/NbTypbl,  MOHWMaHWEe  BMSHUSA
COLMa/IbHO-3KOHOMUYECKMX MPOLECCOB HA COCTOAHME MPUPOAHOIN N CcounabHOM
cpeAbl, 0CO3HaHMe rnobanbHOro XapakTepa 3K0o0rMyecknx npobieM, opreHTaumna Ha
NMPUMEHEHNEe MaTeMaTUYECKMX 3HAHUIA A1 peLleHuns 3aa4 B 061aCTV OKPYXKaroLLEen
cpefpl, MnaHMpoBaHME MOCTYMNKOB M OLEHKM WX BO3MOXHbLIX MOCNeACTBUA A1
OKpY>KaloLLLel cpeapl;

8) LeHHOCTM Hay4YHOro No3HaHUSA:

ChopMMPOBAHHOCTb  MWPOBO33PEHUS,,  COOTBETCTBYIOLLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUS HayKM N OOLLECTBEHHOW NPaKTUKK, NOHMMaHWe MaTeMaTUYeCKOi
HayKn KaK cepbl Ye/l0BEYECKOW AeATe/IbHOCTU, 3TanoB eé pasBuTUS 1N 3HAYMMOCTH
ANA pasBUTUS LMBUIM3ALMK, OBMAfEHME S3bIKOM MaTeMaTUKW U MaTeMaTU4ecKoW
Ky/NbTYPOI KaK CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYLLECTB/IATL NMPOEKTHYHO U
McCnenoBaTe/ibCKyHo AeATeNbHOCTb MHAVBUAYaIbHO U B TpYMmne.

METAIMNPEOMETHbBIE PE3YJIbTATbI

Mo3HaBaTe/ibHble YHUBepPCa/ibHble yUYebHble AeCTBUSA

Ba3oBble 10rnyeckune gencTens:

BbIABNATb W XapaKTepu3oBaTb CYLIECTBEHHblE MPU3HAKA MaTeMaTUYecKux
00bEKTOB, MOHATUIA, OTHOLLEHUI MeXAy MOHATUAMMK, (DOPMYNMPOBaTb OMNpesAesieHns
MOHATUI, YCTaHaB/NMBaTb CYLLECTBEHHbIA NMPU3HaK Kraccumkaumm, OCHOBaHNA A1
00006LLeHNs 1 CPpaBHEHUS, KPUTEPUW MPOBOAUMOIO aHannsa,

BOCNpPVHUMATb,  (hopMynmMpoBaTb U MpPeobpa3oBbiBaTb  CY>KAEHUS:
YTBEPANTENbHBIE U OTPULATE/IbHbIE, eAMHNYHbIE, YACTHbIE U 00LLME, YCIOBHbIE;

BbISIBNIATb MaTemaTuyeckne 3aKOHOMEPHOCTW, B3aMMOCBA3M N MPOTMBOPEYNS B
(hakTax, [AaHHbIX, HAOMOLEHWUAX W YTBEPXKAEHMAX, npegnaratb KpUTEpUU [ANs
BbISIBNIEHNSA 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BblBOAbl C WCMOMb30BAHWEM 3aKOHOB JIOTVIKW, [eAYKTUBHbLIX W
WNHAYKTUBHbIX YMO3aK/HOUYEHWNIA, YMO3aK/THUeHWIA N0 aHaornu;

MPOBOAUTL CaMOCTOATENIbHO [0Ka3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXAEHWI
(NpsiMble 1 OT NPOTWMBHOIO), BbICTPaMBaTb aprymMeHTaumIo, NPMBOAUTL NPUMEpPbI U
KOHTpNpuMepbl, 060CHOBbLIBaTb COOCTBEHHbIE CY)XXAEHUSA U BbIBOAbI;

BblOMpaTb CNOco6 pelleHWs Yy4yebHON 3afaun (CpaBHMBATb  HECKO/bKO
BapuaHTOB peLLeHUsi, BbibpaTb Hanbonee NoAxXoaawmii ¢ Y4ETOM CaMOCTOSTE/IbHO
Bbl€NEHHbIX KPUTEPUEB).

Ba3oBble nccrefoBaTe/ibCKUe fencTBUS:



MCMO/b30BaTb BOMPOCbI KaK WCCNefoBaTeIbCKUA  MHCTPYMEHT  MO3HaHMS,
(hopmynmMpoBaTb  BOMPOCHI,  (PUKCMpYlOWMEe  MPOTUBOpPeYMe, npobnemy,
yCTaHaB/MBaTb MCKOMOE U flaHHOe, (hOPMMPOBaTh rMNoTe3y, apryMeHTUPOBaTb CBOO
MO3MLUNIO, MHEHWE;

MPOBOANTbL CAMOCTOATE/IbHO CMJIAHNUPOBAHHbIA 3KCMEPUMEHT, UCCNeL0BaHKeE Mo
YCTaHOBNEHNO OCOBEHHOCTE MaTemMaTU4ecKoro O00bekTa, SBNEHUS, MpoLecca,
BbISIB/IEHMIO 3aBUCMMOCTEN MeXAY 00beKTaMu, ABEHNAMU, NPOLLeccamu;

CaMOCTOATe/IbHO (POPMYNMPOBaTL 0006LLEHNA W BbIBOAbI MO pesynbTaTam
MPOBEAEHHOIrO  HabMOAeHNs,  UCCMefoBaHWsA,  OUEHMBATb  [AOCTOBEPHOCTb
MOMYyYeHHbIX Pe3ybTaToB, BbIBOAOB M 0600LEHNIA;

MPOrHO3MpPOBaTb BO3MOXHOE pas3BUTME TMpouecca, a Takke BblABUraTb
NPeanosioKEHNA 0 ero Pa3BUTUM B HOBbIX YCI0BUSIX.

Pa6oTa ¢ Hgopmauueit:

BbISBNATL AeMUUTbl UHOPMaUMK, OaHHbIX, HEOOXOAUMbIX [N OTBETa Ha
BOMPOC U A4/ peLleHns 3a4a4u;

BblOMpaTh MH(OPMaUMIO U3 MCTOYHUKOB Pas/IMyHbIX TWUMOB, aHaIM3MPOBaTb,
CUCTEMATU3NPOBATb M MHTEPNPETUPOBATL MH(OPMALMIO Pas3/IMYHbIX BUAOB U (hOpM
NpeAcTaB/eHNS;

CTPYKTYpMpOBaTb WHMOPMaLMIO, MPecTaBNATb €€ B pas/IM4YHbIX (opmax,
NNNKOCTPUPOBATL rpafinyecku;

OLeHMBaTb HaAEé>XHOCTb NH opMaLnn no CaMOCTOATE/IbHO
chopMynMpoBaHHbIM KPUTEPUSIM.

KoMMyHUMKaTUBHbIE YHUBEPCA/IbHbIE YYebHble AeNCTBUA

OO6LLeHne:

BOCNPVHUMATb U (DOPMY/IMPOBaTh CY>KAEHWUS B COOTBETCTBUU C YCNOBUAMU Y
Llensimm 06LLeHns, ICHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B YCTHBIX U
MNUCbMEHHbIX  TEKCTaxX, faBaTb MOSICHEHUSI MO  XO4Yy PeLleHust  3agayw,
KOMMEHTMPOBATb MO/TyYeHHbIN Pe3y/bTarT;

B X0fe 06CYyX[AeHMs1 3afaBaTb BOMPOCbI MO CYLIECTBY 0OCYXAAaEMOW TeMbl,
Npo6/eMbl, peLlaemMon 3afauu, BbiCKasblBaTb MAEW, HaLENEHHbIE HA NMOWCK PELLEHUS,
COMOCTaBNATb CBOM CYXAEHUA C CYXXAEHUSMW [OPYruxX Y4yacTHMKOB AMasnora,
oOHapy>XmBaTb  pa3fiMuMe W CXOACTBO MO3MLUMIA, B  KOPPEKTHON  hopme
(hopMynMpoBaTb pasHOriacus, CBOV BO3PaXKEHUS;

NPeAcTaBNATb pPe3ynbTaTbl PELeHUs 3afayn, 3KCNepUMeHTa, UCCefoBaHus,
MPOEKTa, CaMOCTOSTeNIbHO BblOMPaTb (opmMaT BbICTYMN/IEHNA € YY4ETOM 3ajad
npe3eHTaummn 1 0CoObeHHOCTEN ayAUTOPUN.

PerynatuBHble YHUBepCa/bHble yYebHble 1eNCTBUS



CamoopraHusaums:

COCTaBNATb MNJ1aH, a/IrTOPUTM PeLleHns 3aaayn, BbloMpaTb CrMOCOO pelleHus C
YYETOM UMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXHOCTEW, apryMeHTMPOBaTh U
KOPPEKTMPOBAaTb BapUaHTbl PELLEHWNIA C YHETOM HOBOW MH(OpMaLUN.

CaMOKOHTPO/1b, 3MOLMOHA/IbHbIN NHTENIEKT:

B/1afleTb HaBblKaMW MO3HaBaTe/lbHOW pediieKCUM Kak 0CO3HaHWSA COBEpPLLAeMbIX
[EeNCTBUA N MbICUTENbHBIX MPOLIECCOB, WX pe3y/nbTaToB, BfageTb crnocobamu
CaMONPOBEPKM, CaMOKOHTPO/IS NpoLiecca U pesynbTaTa pPeLleHns mMateMaTUyecKom
3afauu;

npeaBuaeTb TPYAHOCTM, KOTOPble MOrYT BO3HUKHYTb MPU PeLleHnn 3agayn,
BHOCUTb KOPPEKTMBbI B [eATEe/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, AaHHbIX,
HalAeHHbIX OWNOOK, BbISIBNIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/bTara Lenm U YCNoBUAM, 00BbACHATL NPUUNHBI
AOCTUDKEHUSI UM HEAOCTUMXKEHMSI Pe3y/bTaToB AeATeNbHOCTW, HaxXOAWUTb OLINOKY,
[iaBaTb OLLEHKY MPUOBPETEHHOMY OMbITY.

CoBMeCcTHas AeAaTe/IbHOCTb:

MOHUMaTb M WUCMOMb30BaTb MPEUMYLLECTBA KOMaHAHOW W WHAMBUAYa/bHOWA
paboTbl MPU peleHnn y4ebHbIX 3a4ad, NMPUHNUMATL Lie/lb COBMECTHON AeATeNbHOCTY,
NNaHMpPoBaTb OPraHM3aumio COBMECTHOW pPaboTbl, pacnpegensdts BuAbl pPaoborT,
[loroBapuBaTbCs, 00CYXX[aTb MPOLEecC M pe3ynbTaT paboTbl, 0606WATb MHEHUS
HECKO/bKUX MOeN;

y4yacTBOBaTb B rPynmnoBbIX qopmax paboTbl (06CYyXAEHWUA, 0OMEH MHEHWA,
«MO3rOBble LUTYPMbI» 1 MHbIE), BbINOMHATL CBOK YacTb paboTbl M KOOPAUHMPOBATb
CBOV [eNCTBUA C APYTUMU YfleHaMK KOMaH/bl, OLleHMBAaTb Ka4eCTBO CBOEro BK1aja B
00WMIA  NPOAYKT MO  KpUTepusM,  CPOPMY/SMPOBaHHbLIM  Y4YaCTHUKaMu
B3aMMO/IENCTBUSI.

NMPEAMETHbBIE PE3YJIBTATDI

K KoHuy 10 Kiacca 06y4vatomines HayumTes:
CBOOOAHO OMepupoBaTb OCHOBHLIMW MOHATUAMU  CTEPEOMETPUM  MNPW
peLleHnn 3aa4 1 NPoBeAeHNN MaTeMaTUUYECKNX PaCCYyXXAEHWNA;
MPUMEHATL aKCUOMbI CTEPEOMETPUM W CNEACTBUA M3 HUX MPU PeLLeHun
reoMeTpUYeCcKnX 3agad;
Knaccuguumposatb B3aUMHOE PaCrofiOKEHME NPAMbIX B MPOCTPaHCTBE,
MNOCKOCTel B NPOCTPAHCTBE, NMPSAMbIX U NJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOAHO OMNepupoBaTb MOHATUAMM, CBSA3aHHLIMM C YT/1aMn B NMPOCTPAHCTBE:
MEeXAY NPSMbIMU B MPOCTPAHCTBE, MEXAY MPAMOI U NIOCKOCTbLIO;
CBOOOAHO OMepmnpoBaTh NOHATUAMM, CBA3AHHBIMW C MHOTOrPaHHUKaMW;



CBOOOAHO pacrno3HaBaTb OCHOBHble BWAbI MHOrOrpaHHWKOB (Npu3ma,
nupamuga, NPAMOYro/bHbIN Napainenenuneq, Kyo);
Knaccuuumpoeatb  MHOFOrpaHHUKK,  BblOMpass  OCHOBaHuUA AN
Knaccumkauuu;
CBOOOAHO  oOnepupoBaTb  MOHATUAMW,  CBA3AHHbIMA  C  CEYEHUEM
MHOrOrpaHHVKOB NI0CKOCTLHO;
BbINONHATL NapasinefibHoe, LeHTPasIbHOe U OPTOrOHa/IbHOe MPOEKTUPOBaHMNE
(hMryp Ha naoCKOCTb, BbIMOHATb M3006paXKeHNa PUryp Ha naoCKOCTH;
CTPOUTb CEYEHUSi MHOrOrPaHHWKOB Pa3IMYHbIMW METOAaMM, BbINOHATD
(BbIHOCHbIE) M/IOCKME YepTeXXM U3 PUCYHKOB MPOCTbIX OOBbEMHbLIX (PUryp:
BN CBEPXY, COOKY, CHU3Y;
BbIUMC/ATL MNOLAAN NMOBEPXHOCTEN MHOrOrpaHHWUKOB (Npusma, nupammaa),
reoMeTpUYecKnX Tes ¢ NPUMeHeHNeM (hopMyIi;
CBOGOAHO OMNepurpoBaTh MOHATUAMU: CUMMETPUA B MPOCTPAHCTBE, LEHTP, OCb
M NIOCKOCTb CUMMETPUW, LIEHTP, OCb U MIOCKOCTb CUMMETPUN (PUTYPbI;
CBOOOAHO oOnepupoBaTb MOHATUAMMK, COOTBETCTBYHOLIMMK BeKTOpaM U
KOOpAuHaTaM B MPOCTPAHCTBE;
BbINO/IHATL LeNCTBUA Haf, BEKTOpaMK;
pewarb 3afja4yvM Ha [0Kas3aTe/lbCTBO MaTeMaTUYeCKMX OTHOLUEHMIA WU
Hax0oX/AeHNe reOMeTPUYECKNX BENIMUYNH, NPUMEHSS U3BECTHbIE METOAbI Mpu
peLleHMn mateMaTUyYecKuX 3agay MOBbILEHHOTO W BbICOKOr0 YPOBHS
C/TIOXXHOCTW;
NPUMEHATb  MPOCTeline MporpaMMHble  CPeAcTBa W 31EKTPOHHO-
KOMMYHVKaLUMOHHbIE CUCTEMbI MPU PeLLEHNI CTEPEOMETPUYECKNX 3a4aY;
N3B/eKaTb, MNpPeobpasoBbiBaTb WM  WHTEPMPeTMPOBaTb WHQOPMaUMo 0
MPOCTPAHCTBEHHbLIX FEOMETPUYECKMX  (urypax, npeLCTaB/eHHY0 Ha
yepTeXax U PUCYHKaX;
MPUMEHATb NMOMTYYEHHbIE 3HaHWSA Ha NPaKTUKE: CPaBHMBATb U aHaIM3MPOBaThb
peasibHble CUTyauun, NPUMEHATL U3yUeHHble MOHATMSA B MPOLeCce noucka
peLleHnss MaTemMaTnyecky C(HopMy/IMPOBaHHOM MNpPO6sieMbl, MOAEMPOBATH
peasibHble CUTyauuu Ha fS3blke TeoMeTpuM, WCCefoBaTb MOCTPOEHHbIe
MOZE/NMN C MUCMNO/b30BaHNEM FeOMEeTPUYECKMX MOHATMIA 1 Teopem, arnapata
anrebpbl, pewarb MpakTUYeckMe 3adayn, CBfA3aHHble C  HaxXOXXAEeHVEM
reOMeTPUYECKNX BESIMYNH;
MMEeTb MpefcTaBfieHnss 06 OCHOBHbIX 3Tanax pasBUTUS TEOMETPUM Kak
COCTaBHOM YacTW (PyHAaMeHTa Pa3BUTUNA TEXHOOM WA,

K KoHuy 11 Knacca 06y4vatowmines HayumnTes:



CBOOOAHO OMepupoBaTb MOHATUAMKU, CBA3AHHLIMA C  LWINHAPUYECKOMN,
KOHMYECKON W  CepUYecKo MOBEPXHOCTAMU, OOBACHATL  CMOCOObI
MoNyYeHus;

OrnepmpoBaTb MOHATUAMU, CBA3AHHBIMW C TeflaMyn BpaLLeHUs: LUUANHAPOM,
KOHYCOM, C(hepoi 1 LLapoM;

pacrno3HaBaTb Tena BpalwleHus (UMmMHAp, KOHYC, cdepa v wap) U 06bACHATbL
crnoco6bbl NONyYeHWs Tes BpaLeHus;

KnaccumumpoBaTh B3aMHOE PacrosioXkeHmne cdepbl 1 NIOCKOCTY;
BbIUNC/IATL BE/IMUMHbI  3/IEMEHTOB MHOMOrPaHHWKOB W Ten BpaLleHus,
00bEMBbI M NOLWAaAN MOBEPXHOCTE MHOIOrPaHHUKOB W TeNl BpalleHus,
reOMeTPUYECKUX TeN C NPUMeEHeHVEM POPMYIT;

CBOOOAHO OMepupoBaTb MOHATUAMM, CBSI3aHHBIMU C KOMOMHauMaMU Ten
BpALLEHNA UM MHOrOrpaHHWKOB: MHOrOTPaHHWK, BMWUCaHHbIA B Cclepy WU
OMUCaHHbIA OKOMO Ccdepbl, cdepa, BNUCaHHAA B MHOTOrPaHHWK WKW Teno
BpaLLleHus;

BbIUNCNATb COOTHOLUEHUA MeXAy MnowagsaMu noBepxXHOCTeNn 1 o06bEMamu
NoA06HbIX Ten,

N3006paXkatb M3ydaemble (PUrypbl, BbIMOMHATb (BbIHOCHbIE) MIOCKNE YEPTEXM
N3 PUCYHKOB NPOCTbIX OOBEMHbLIX (UIyp: BWfA CBEPXY, COOKY, CHU3Y,
CTPOUTb CeYeHNs Ten BpaLLeHNs;

N3B/IEKaTb, WHTEPNPEeTUpoBaTb W Mpeobpa3oBbiBaTb  UHGOPMaUMIO O
MPOCTPAHCTBEHHBLIX FEOMETPUYECKMX  (urypax, npeacTaB/leHHY0 Ha
yepTeXax U PUCYHKaXx;

CBOOOHO OMepupoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE;

BbINOMHATL OMepauun Haf BEKTOpamu;

3a/jaBathb MI0CKOCTb YpaBHEHVEM B eKapTOBOW CUCTEME KOOPAMHAT;
peLaTb reomMeTpuyeckre 3a4ayum Ha BbIYUCNEHME YII0B MeXAy NPAMbIMU Y
MOCKOCTAMMW, BblYMC/IEHWE PACCTOSAHWUIA OT TOYKM A0 NIOCKOCTU, B LLE/IOM,
Ha NPVYMeHeHVe BEKTOPHO-KOOPAMHATHOIO MeToa Npu peLLeHunn;

CBOOOLHO oOMnepupoBaTb MOHATUAMMW, CBA3AHHLIMW C  [BMXKEHVWEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [ABUXXEHWI;

BbINOMIHATL  M300paXKEHUs MHOFOrpaHHWMKOB W Te/l  BpaweHus  npu
napainensHOM — MepeHoce,  LUEHTPabHOM  CUMMETPUW,  3epKasibHOW
CUMMETPUI, NPU NMOBOPOTE BOKPYT NPSMON, NpeobpasoBaHns Nogoous;
CTPOUTb CEYEHWS MHOTOTPaHHUKOB W Tesl BPalleHWs: CeYyeHus UunnHapa
(mapannenbHO U NeprneHANKYSAPHO OCK), CeYeHMs KoHyca (napansiefnbHble
OCHOBaHWIO M NPOXOAALLMe Yepes BEPLUNHY), CEYeHUs LWapa;

MCMO/Ib30BaTb MEeTOAbl MOCTPOEHUSI CEeYeHWl: MeTof CefoB, METOA
BHYTPEHHEro NPOeKTUPOBaHNA, METOA, MepeHoca CeKYLLEN NNOCKOCTH;



[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHUS;
NPUMEHATb FeoMeTpuyeckne (akTbl AN PELUEHUst CTEPEeOMETPUYECKMX
3afad, npegnonararoLmMX HECKONbKO LUAroB PeLUeHWs, €ecnn  YC/oBUS
NMPUMEHEHUS 3alaHbl B SBHOW M HESIBHON OpMe;

pelwaTtb 3aja4yM Ha [0Ka3aTe/IbCTBO MaTemMaTM4eCKMX OTHOLUEHWIA W
HaX0XAeHWe reOMEeTPUYECKNX BENYNH;

MPUMEHATb MNPOrpaMMHble CPeACTBA W 3MEKTPOHHO-KOMMYHMWKALNOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKNX 3aaY;

MPUMEHSATb MOMYYEHHbIE 3HAHWS Ha NPaKTWKe: CpaBHMBATb, aHaIM3MPOBaTb
M OUeHMBaTb peasibHble CUTyauuKn, MNPUMEHSTb W3YYeHHbIE MOHATUS,
TeopeMbl, CBOICTBa B MpoLlecCe MOWCKa PeLleHMst  MaTemaTuyecKu
ChopMy/nIMPOBaHHON NPO6/EMbI, MOAENMPOBaTb peaslbHble CUTyauuu Ha
13bIKe reOMEeTPUM, UCCNefoBaTb NOCTPOEHHbIE MOAENN C WUCMO/b30BaHUEM
FEOMETPUYECKMX MOHATMIA 1 Teopem, annapata anrebpbl, peLlatb
MpaKTUYeCKMe 3afayn, CBA3aHHble C HAXOXAEHWEM TEOMETPUYECKMX
BENNYNH;

MMeTb MpeACTaBNeHMs 06 OCHOBHbLIX 3Tanax pasBUTUS TFEOMETPUM Kak
COCTaBHOM YacTu (PyHAAMeHTa Pa3BUTUSA TEXHOJOTUIA.



TEMATWNYECKOE NMNJ1AHNPOBAHUE
10 KTACC

Ne
n/
n

HanmeHoBaHuMe
pasgenoB U TeM
nporpamMmbl

KonnyecTtso yacoB

Bcer KOHTPO/bHbI
0 e paboThbl

IMpaKTnyecku
e paboThbl

ONEKTPOHHbIE
(undppoBble)
obpasoBaTe/bHbI
e pecypcsl

BBefeHuve B
CTepeoMeTpuio

23 1

B3anmHoe
pacnosioxeHue
NnpAMbIX B
NnpoCTpaHCcTBe

NapannenbsHoCTb
NpPAMbIX 1
NIOCKOCTEN B
NpPOCTpaHCTBe

MepneHaMKynspHoCT
b MPAMbIX U
NIOCKOCTEN B
npocTpaHCcTBe

25

YT Nnbl N paccToAHUA

16

MHororpaHHuKuM

BekTopbl B
NPOCTpPaHCTBE

12

MoBTOpEHME,
0606LLeHMe U
cuctemaTusaums
3HaHWM

OBLLEE KOJIMYECTBO
YACOB 10
NMPOIrPAMME

102 6




11 KNACC

Ne
n/n

HanmeHoBaHWe
pas3fenoB u TeM
nporpamMmmbl

KonnyecTBo 4yacoB

Bcero
paboTbl

KOHTpPO/IbHbIE

lNpaKTnyeckue
paboThl

ONeKTPOHHbIe

(undppoBble)
obpaszoBaTe/ibHble

pecypcbl

AHaIMTNYeCKas
reomeTpus

15 1

[oBTOpeHwMe,
0606LLeHMe 1
cucTemaTmsaums
3HaHWI

15 1

O6BEM
MHOrOrpaHHuKa

17 1

Tena BpaLLeHna

24 1

Mnowaan
NMOBEPXHOCTN U

06BEMBI KPYT/IbIX
Ten

LBuxeHus

MoBTOpEHME,
0606LLeHMe U
cuctemaTusaums
3HaHWM

17 2

OBLUEE

KOJIMYECTBO HACOB

Mo NnPOrrPAMME

102 8




YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

1.Y4yebHUK Martematumka: anrebpa 1 Ha4yana MaTeMaTMyecKoro aHanmsa,
reomeTpus. MeomeTtpmsa 10-11knacchbl. YUebHUK Ans 06Le0bpazoBaTe/bHbIX
opraHusauuia: ,6a3oBbl U yray6neHHbIA ypoBHU. ABTOpbI: J1.C. ATaHacsH, B.®.

byTys0B 1 ap. N3gatenscteo “lMpoceelleHne”2020r,

METOONYHECKVME MATEPVAJIbI AJTA YUUTEA
1.MoypoyHble pa3paboTku no reometpum 10 knacc. Coctasutesns B.A.

HApoBeHKo. MN3paTenscTBo «Bako» 2020r.

LLINDPPOBbLIE OBPASOBATEJIbHbIE PECYPCbl 1 PECYPCbI CETU
NHTEPHET

1.PELU
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