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MNOACHUTEJBHASA 3AIINCKA

[eomeTpusa SBNSAETCA OAHWM M3 6a30BbIX KYpPCOB Ha YPOBHE CPeAHEro
o6bLlero obpa3oBaHNs, TaK Kak 06ecrneymBaeT BO3MOXHOCTb U3YUYeHUS ANCLUNINH
eCTECTBEHHO-Hay4YHOW HanpaB/fIeHHOCTU M MpPeAMETOB TYMaHWUTApHOIO LMKIa.
[MOCKONbKY ~ /IOTMYECKOe  MblW/ieHne,  opmMuypyeMoe  Mpu  U3YyYeHUU
06yyYaloLMMMCA NOHATUAHBIX OCHOB FeOMeTpuu, Npu [oKa3aTe/IbCTBe TEOpeM W
MOCTPOEHMMN LIEMOYKM NIOrMYECKUX YTBEPXKAEHUI NPU PELLEHUN TEOMETPUYECKNX
3afjay, YMeHuWe BblgBMratb W OMpoBepratb rUMNoTe3bl  HEnocpeACTBEHHO
MCMOMb3YHTCA MPU peLleHnn 3afay ecTeCTBEHHO-HAYYHOro UMKIa, B YaCTHOCTM
(hm3myeckmx 3agau.

Llenb ocBoeHMs nporpaMMbl y4e6HOro Kypca «reomeTpusi» Ha yrny6/1eHHOM
YPOBHE — pasBuUTME WHAMBUAYa/bHBIX CMNOCOBGHOCTEN O6yvatowmxcs npu
N3y4YeHUW reoMeTpun, Kak COCTaB/IsoLLeN NpeaMeTHON obnactn «MaTematumka u
NHQOpMaTUKa»  Yepe3  obecriedeHMe  BO3MOXHOCTU  MPUOBPETEHMS 1
NCMONMb30BaHNA 60nee  rNYyOOKUX TFeOMETPUYECKUX 3HAHWM W LelCTBUMN,
cneun@uyYHbIX reoMeTpumn, U HeOOXOANMBIX A8 YCMELHOro nNPoMecCcMoHa/IbHOro
06pa3oBaHus, CBA3AHHOIO C UCMO0/Ib30BaHMEM MaTEMATUKN.

MpUopUTETHLIMX 33fla4ammn Kypca TeoMeTpuM Ha Yrny6/eHHOM YPOBHE,
PacLLUMPAIOLLMMUN N YCUNNBAIOLLMMUN KYPC 6a30BOr0 YPOBHS, ABNAKOTCS:

paclunpeHve NpeacTaB/ieHNs 0 TeOMETPUM Kak YacTU MUPOBOW Ky bTypbl U
(hopmMmpoBaHMe 0CO3HAHNSA B3aMMOCBSA3M FTEOMETPUN C OKPYXKAOLLMM MUPOM;

(hopmmpoBaHMe MNpeACTaBeEHNs O MPOCTPAHCTBEHHbIX (Urypax Kak o
BaXXHEMLLIMX MaTeMaTUYECKMX MOAENAX, MO3BOMAIOLWMX OMUCbIBaTb N M3y4aTb
pasHble AB/IEHNA OKPYXKatoLLEro Mupa, 3HaHm1e NOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reomeTpuu;

(hopmuMpoBaHMe  YMEHWS  BNafeTb  OCHOBHbIMW  MOHATMSIMU O
MPOCTPAHCTBEHHBbIX (Urypax M MX OCHOBHbIMW CBOWCTBAMW, 3HaHME TEOPEM,
(hopMyn M yMeHUe KX MPUMEHSATb, YMEHUS [0KasblBaTb TEOPEMbl U HaXOAWTb
HeCTaHapTHble CNOCOObLI PeLleHns 3aaay;

(hopmMMpoBaHMe YMeHUs pacro3HaBaTh Ha YepTexax, MOAeNsxX U B peaslbHOM
MVpe MHOFOrpaHHWKM W Tena BpalleHWs, KOHCTPYMpOBaTb TreoMeTpuyecKue
MoAenu;

(hopMMpOBaHMe MOHUMaHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
MaTemaTU4eckmx Teopwuil, (hopMMpoBaHME MOHMMaHWUS POSIN aKCUOMATUKWN Mpu
MPOBEAEHNN PaCCYXXAEHWIA;

(hopMUMpOBaHMe YMeHUS BfafeTb MeTodaMu [0Ka3aTe/ibCTB M airopuTMoB
PELUeHNs, YMEHNA UX NPUMEHSTb, MPOBOAUTL AOKas3aTe/lbHble PacCyXXAeHUs B
XO0[le PELLEHNs CTEPEOMETPUYECKMX 3aa4 U 3aay C NPaKTUYECKUM COoepXKaHUemM,
(hopmupoBaHMe npeacTaBneHUs O  HeoOXOAMMOCTM  [0Kas3aTe/IbCTB  Mpw



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHMIA N PONIN aKCMOMATUKN B MPOBEAEHNN
AefYyKTUBHBIX PacCy>KaeHWM;

pasBUTME W COBEPLUEHCTBOBAHME WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYaroLLMXCs, NO3HaBATeIbHON aKTMBHOCTW, MUCCef0BaTeIbCKMX
YMEHWNIA, KPUTUYHOCTU MbILLSIEHUS, UHTepeca K N3yUYeHNIO TeOMETPUN;

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMeHUs pacrno3HaBaTb MPOSABEHNA TEOMETPUYECKUX MMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUn Apyrux
yyebHbIX  MNpPeAMETOB, MNPOSAB/IEHUA  3aBUCUMOCTEN M 3aKOHOMEPHOCTEW,
MOZENNPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTeprpeTaLmmn Noy4vyeHHbIX pe3ynbTaTos.

OCHOBHbIMM COfEPXKATENIbHbIMU JIMHUAMU Y4ebHOTo Kypca «[eomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpalleHWs», «BekTopbl W  KoopAuMHaTbl B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWE «yMeTb OMEPUPOBATb
MOHATUAMM», PeneBaHTHbIMW TEOMETPUM Ha Yrny6/EHHOM YPOBHE 00y4YeHMsi B
10-11 Knaccax, OTHOCUTCA KO BCEM COofep>KaTesibHbIM IMHMAM y4eBHOro Kypca, a
(hopMMpoBaHMe  NIOTUYECKMX  YMEHWA  pacnpefenseTca He TO/MbKO MO
cogepxxartesibHbIM JIMHKAM, HO 1 MO rogam oby4veHusi. CoaepxkaHme o06pa3oBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTamM 0CBOeHUs PefepasibHOW paboyel
nporpaMmbl, pacrnpefeneHHbIM No rogaM O0O0Yy4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4YTobObl KO BCEM OCHOBHbIM, NPUHLMMMaNLHLIM BOMpocaM 06yyaroLmecs
obpawianMcb  HeOLHOKpPaTHO. 3TO  MO3BOMSAET  OpraHn3oBaTb  OBfaJeHue
reoOMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/eoBaTe/lbHO U NOCTynaTesbHO, C
CO6M0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, & HOBbIE 3HAHMSI BK/IKOUaTb B OOLLYHO
CUCTEMY FEOMETPUYECKUX MPeACTaBeHNIA 06yyatoWmMxcs, pacumpsas n yrnyonsas
ee, 06pasys NPOYHbIE MHOXECTBEHHbIE CBA3N.

Mepexof K U3y4eHWo reOMeTpumM Ha yriy6/1eHHOM YPOBHE MO3BOJISET:

co3fgaTb ycnosumsa  And  guddepeHuMaumm - 0bydeHmMsi,  MOCTPOEHUS
NHAVBUAYaA/IbHBLIX — 00pa3oBaTe/ibHbIX  MporpamM, ob6ecneuntb  Yriyo6neHHoe
M3y4eHne reomMeTpumn Kak cocTaBnstoLeit yuebHoro npegmeta «MateMaTukay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
YYETOM BblGOpa 6yayllert npodeccun, obecrieyrBas MPEEMCTBEHHOCTb MEXAY
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha wu3ydeHne y4yebHOro Kypca «[eomeTpus» Ha Yrny6neHHOM YpOBHe
otBoanTca 204 yvaca: B 10 knacce — 102 yaca (3 yaca B Hefento), B 11 knacce — 102
yaca (3 yaca B HeAento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTEpeOMeTpuMW. Touka, MpsAMas,  MA0CKOCTb,
MPOCTPaHCTBO. [loHATME 06 aKCMOMATMYEeCKOM MOCTPOEHUM CTepeoMeTpun:
aKC1OMbI CTEPEOMETPUN U CNELCTBUSA U3 HUX.

B3aumMHOe pacnofnioxxeHne MpAMbIX B MPOCTPaHCTBE: MepeceKatoLmecs,
napanniefiHble U CKpelimBaroLmecs npsmMble. TpU3HAKM  CKPELLMBAOLLMXCS
npaMbIX. MapanieslbHOCTb NPAMBIX U NIOCKOCTEN B MPOCTPAHCTBE: Napasisie/ibHble
MpsMble B NPOCTPaHCTBE, Napa/lfie/IbHOCTb TPEX NPAMbIX, NapasnenbHOCTb NPSMON
M nnockocTu. [MapannenbHoe M LUEHTpaibHOE MPOEKTUPOBaHME, M300paxKeHne
(uryp. OCHOBHble CBOICTBa NapannenbHOro MpPOeKTUPOBaHMS. K306paxeHune
uryp B napannenbHol NpoeKkumn. YTbl ¢ COHanpaB/eHHbIMU CTOPOHaMK, Yros
MeXay NpsAMbIMW B NPOCTpaHcTBe. MapanienibHOCTb NIOCKOCTEN: napasinebHble
MNOCKOCTU, CBOMCTBA napannenbHbIX MNOCKOCTEN. MpocTeiLumne
MPOCTPAHCTBEHHbIE  (DMUrypbl Ha MJIOCKOCTW: TeTpasap, napannenenvnem,
MOCTPOEHNE CEUYEHNIA.

MeprneHANKYNAPHOCTL MPAMOIA U MIOCKOCTU: NepreHanKyNspHble npsMble B
MPOCTPaHCTBE, MpsAMble MapaniefbHble U MeprneHAnKYNsapHble K M0CKOCTH,
NpU3HaK NepneHanKynsapHOCTM MNPsSMO U MNIOCKOCTW, TeopemMa O MpsiMOM
NeprneHaAnKYNSApHON M10CKOCTW. OpTOroHasnbHoe NMPOEKTUPOBaHME.
MepneHanKynsp U HaKMOHHbIE: PacCTOsiHWE OT TOYKM A0 MIOCKOCTW, paccTosiHME
OT MpPAMOA [0  MNJIOCKOCTW,  Mpoekums  urypbl  Ha  MNOCKOCTb.
MeprneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MN0CKOCTe. Teopema 0 TPEX NepneHAnKynspax.

Yrnbl B NPOCTPAHCTBE: Yron MeXAay MpAMOR M MNOCKOCTbIO, [ABYrPaHHbIi
Yron, MMHENHbIA yron AByrpaHHOro yrna. TpexrpaHHbIA U MHOrOrpaHHble Yribl.
CBolicTBa MNOCKMX Yr/IOB MHOrorpaHHoro yrna. CBOWCTBa MJIOCKUX W
ABYIPaHHbIX Yr/0B TPEXTPaHHOro yrna. Teopembl KOCMHYCOB M CUHYCOB [ANS
TPEXTPaHHOro yrna.

MHororpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BepTka MHOrorpaHHukKa. Mpusma: n-yrosnbHas
npu3ma, NpsaMas U HakNoHHas Npu3Mbl, 60KOBas 1 NOHas MOBEPXHOCTb MPU3MbI.
Mapannenenuned, NPSMOYrO/bHbIA  Napannenenunes W  ero  CBOWCTBA.
KpaTuaiilume nyTm Ha MNOBEPXHOCTM MHOrOrpaHHMKa. Teopema Jiinepa.
MpocTpaHcTBeHHass Teopema [udaropa. Mupamuaa: n-yronbHas nupamnga,
NpaBWNbHas W YyceyéHHas nupamuabl. CBOCTBa pebep M BOKOBbIX TpaHel
NpaBUNbHOW Nupamuipbl. MpaBuibHbIE MHOrOrpaHHUKW: MpaBW/bHas Npusma K



NpaBWbHas MupamMuiaa, MpaBW/bHas TPeYronbHas nupaMuaa W NpaBUsbHbINA
TeTpasap, Ky6. [pefcTaBneHve O MpaBWIbHBIX MHOFOrpaHHMKax: OKTasap,
[0LeKasap 1 nKocasap.

BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pebpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowanb OCHOBaHWA, Teopema O OOKOBOM MOBEPXHOCTU MPAMOA NPU3MbI.
Mnowaab 6GOKOBOWM MNOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW Nupamngpl,
Teopema 0 NoLaan YyCe4eHHON npammapi.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MNPaBU/IbHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunega, CAMMETPUA NPaBU/IbHbIX MPU3M, CUMMETPUS NPaBUIbHOM
nupamngpl.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/EBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJM/IMHEaPHble, COHarnpaB/eHHblE W MPOTUBOMOMOXKHO
Hanpas/ieHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [1eCTBIA C BEKTOPaMU: CMOXKEHME
N BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BEKTOpa Ha
yncno. CBOWMCTBaA CNOXeHNA BEKTOPOB. CBOMCTBa YMHOXEHMWSI BEKTOpa Ha 4mcho.
[MoHATME KOMMMaHapHble BeKTOpPbl. [pM3HaK KOMMIaHAPHOCTN TPEX BEKTOPOB.
MpaBuio napannenenunega. TeopemMa O pPas3fiOXXEHUM BekTopa MO  TPEM
HEKOMMMaHapHbIM  BekTopaMm.  [lpsiMoyronbHas  cucTeMa  KOOpAuMHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBSi3b MeXAy KoOpAMHaTamu BeKTopa U
KoopAuMHaTaMu TOoYeK. YTon Mexay BekTopamu. CkanspHoe npov3sBefeHue
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb,
cthepmnyeckass MOBEPXHOCTb, 06pasylollMe MoBepxHocTen. Tena BpaweHUs:
UMNUHAP, KOHYC, YCEYEHHbIA KOHYC, cthepa, Lap. B3avMHOe pacrnonoXxeHume
cepbl M NMIOCKOCTW, KacaTefbHasA MMIOCKOCTb K cepe. W3obpaxeHue Ten
BpaLLeHNs Ha MI0CKOCTU. Pa3BepTka UMnnHapa u KoHyca. CUMMETpuUs cdepbl v
Luapa.

O6bém. OcHOBHble cBOicTBa 00bEMOB Ten. Teopema 06 06bEME
MPAMOYro/IbHOro napannenenunega n cnegctsms m3 Hee. O6bLEM NPSMON K
HaKNOHHON Mpu3MbI, LMAMHAPE, NUpammuabl U KoHyca. O6beM Lapa 1 LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHuss M MHOrorpaHHukoB. [lpu3ma, BrvcaHHas B
UMNWHAP, OnucaHHas OKoMo uunuHapa. [lepecedeHne cdepbl U wWwapa C
MNOCKOCTbI. KacaHue wapa 1 cihepbl MIOCKOCTbI. OHATUME MHOrOrpaHHUKa,



OMMCAHHOr0 OKOJI0 C(iepbl, C(epbl, BMMUCAHHONW B MHOFOrPaHHUK WAN Teno
BpaLleHus.

Mnowaib NOBEPXHOCTM UWMIMHAPA, KOHyca, nowanb ciepbl 1 eé vacTeil.
Mopobre B npocTpaHcTBe. OTHOLLEHWE O06BLEMOB, MNOLWIAAE MNOBEPXHOCTEN
noao6HbIX uryp. lNpeobpasoBaHne nogobus, romoteTus. PelleHWe 3agady Ha
MIOCKOCTU C UCMO/Ib30BAHNEM CTEPEOMETPUYECKUX METOAOB.

[MoCcTpoeHMe CeveHNin MHOTOrpaHHUKOB M Te1 BPaLLEeHWUsA: CeYeHNs LMInHApa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHUA Lapa, METOAbl NMOCTPOEHMS
CeYeHWin: MeTof CnefoB, METOL BHYTPEHHEro MPOEKTUPOBaHMUSA, MeTOo[, NepeHoca
CeKyLLen NI0CKOCTN.

BeKTOPLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHUs. [1psamMoyrosbHas
cucTeMa KoopAauHaT B NpocTpaHcTBe. KoopavHaThl BeKTopa. PasnoxeHve BeKTOpa
no 6asucy. KoopaMHaTHO-BEKTOPHbLIA METOA MNpU PeLUeHMU TeOMETPUYECKMX
3ajau.

J{BUKeHNs B IPOCTPAHCTBE

[BmxKeHNa npocTtpaHcTBa. OToOpakeHWs. [BMXEHUA N PaBEHCTBO (uryp.
O6bwue cBONCTBa [ABWMXKEHWWA. Buabl ABWKEHWA: napainenbHblii  NepeHoc,
LleHTpa/lbHass CUMMETPUSA, 3epKasibHasd CUMMETPUWS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpazoBaHns nogo6ums. Mpsmas 7 cthepa Ainepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

COPMMPOBAHHOCTb IPaXXJaHCKOM NO3nLMM 00Yy4atoLLIErOCs Kak akTUBHOIO U
OTBETCTBEHHOIN0  4/leHa  poccuilckoro  obulecTBa,  MpefcTaB/ieHMe o
MaTemMaTUYecknX OCHOBaX (DYHKLMOHMPOBAHUSA PasfinyHbIX CTPYKTYP, SBEHUNA,
npouefyp rpaxgaHcKoro obuiectsa (BblOOPbI, ONPOCbI W APYroe), YMeHue
B3aMMOAENCTBOBaTb C COLMA/IbHbIMA WMHCTUTYTaMW B COOTBETCTBMM C  UX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOpMMPOBAHHOCTb POCCUICKOW FPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHMS K
MPOLIOMY WM HACTOSILLLEMY POCCUIACKOI MaTemMaTWKW, LEeHHOCTHOE OTHOLLEHWNE K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
39KOHOMVKMU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

0CO3HaHMEe AYyXOBHbIX LIEHHOCTEN POCCUMIACKOro Hapoaa, ChopMUPOBAHHOCTb
HPaBCTBEHHOI0 CO3HaHWSA, 3TUYECKOro MOBEAEHUS, CBS3aHHOIO C MPaKTUYECKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO YYEHOro, 0CO3HaHue
NNYHOT O BKMazda B MOCTPOEHME YCTOMUNBOrO GYayLLEro;

4) hcTeTHYeCcKOe BOCIIUTAHME:

3CTETMYECKOE OTHOLWUEHME K MUPY, BKIKOYas 3CTETUKY MaTemMaTUyecKnx
3aKOHOMEPHOCTEN, 00BEKTOB, 3afad, PeLleHniA, PacCy>XaeHuni1, BOCIPUUMUNBOCTb
K MaTteMaTU4YecKUM acnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

S) puzuveckoe BoCIUTAHME:

COPMUPOBAHHOCTb  YMEHUSI MPUMEHSATb  MaTeEMaTUYecKue 3HaHUS B
NHTEepecax 3[0pOBOro 1 6e30nacHOro 06pasa XMn3Hu, 0TBETCTBEHHOE OTHOLLEHNWE K
CBOEMY 3/10pOBbIO (3[10pOBOE MUTaHWE, COanaHCUPOBaHHBIN PEXUM 3aHSATUI K
OTAbIXa, PerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TpyaoBOe BOCIMTAHHE:

FrOTOBHOCTb K TPydy, OCO3HaHWe LEHHOCTU TPYAONHOusa, WHTepec K
pasnMnMYHbIM - chepam  NPOQECCMOHaNbHON  AeATeNbHOCTW,  CBA3aHHbIM  C
MaTeMaTUKOM K ee MPUNIOXKEHUSMKN, YMEHMe CcOoBepLlaTb OCO3HaHHbLIN BbIOOP
Oyaywien npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XXM3HEHHbIE M/iaHbl,
FrOTOBHOCTb W CMOCOOHOCTb K MareMaTuyeckomy  00pasoBaHUIO U



camoo0pa3oBaHMIO Ha MPOTSHXKEHUN BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLIEHMM NPaKTUYECKMX 3a[a4 MaTeMaTUUYECKON HarpaBieHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

COPMUPOBAHHOCTb  3KO/IOFMYECKON  KYNbTypbl, MOHWMaHWE  BMSHUA
COLManbHO-3KOHOMMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON 1 COLMabHON
Cpe/ibl, 0CO3HaHWe rN06abHOr0 XapakTepa 3KOM0rMyYecKnx Npob/iem, opueHTaLums
Ha MNPUMEHEHME MaTeMaTUYeCKMX 3HaHWM ANa pelleHus 3adad B 06nacTu
OKpY)KaloLLlel cpefbl, NJaHUPOBaHWE MOCTYMNKOB W OLEHKN WX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLERN cpefbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

ChOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HayKW U OOLLUECTBEHHOW  NPaKTUKK,  MOHUMaHWe
MaTeMaTUYeCKOM HayKM KaK cdepbl 4e/loBeYECKON [esiTeNlbHOCTWU, 3TaroB ee
pasBUTUA M 3HAYMMOCTM [N pPasBUTMA LUUBWUIU3ALMW, OBNafeHue A3bIKOM
MaTeMaTMKNM N MaTeMaTMYeCKOM KynbTypoM KaK CPeACTBOM MO3HaHWUA MUpa,
FOTOBHOCTb OCYLLECTB/ATL MPOEKTHYHO W UCC/eA0BaTe/bCKY [eATe/IbHOCTb
NHANBWOYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue NecTBUSA:

BbIBNATL W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM MaTeMaTUYeCKmX
OObLEKTOB, MOHATWUWA, OTHOLUEHWUA  MeXay  MOHATMAMK,  (OPMY/IMPOBATb
onpeaeneHns NOHATUIA, YCTaHaB/MBaTb CYLLECTBEHHbIA NPU3HAK Knaccugukaumm,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpVHMMATb,  (QOPMYyNUpPoBaTb M NPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTE/bHbIE N OTPULLATESNIbHbIE, EAVHUYHbIE, YACTHbIE U 06LLMe, YC/IOBHbIE;

BbISBNATL MaTemMaTuyecKne 3aKOHOMEPHOCTM, B3anMOCBSA3M 1 NPOTUBOPEUNs
B (hakTax, AaHHbIX, HABMIOLEHNAX W YTBEPXKAEHUAX, Mpegnaratb KpUTepumn Ons
BbISIB/IEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/b30BaHNEM 3aKOHOB JIOTVKW, OeLYKTUBHBLIX U
WHAYKTUBHBLIX YMO3aK/TKOUEHW, YMO3aK/IiOUeHWIA MO aHaIoruu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaVBaThL aprymeHTauUmMIo, NPUBOANTL NPUMEPDI U
KOHTpNpUMmepbl, 060CHOBbLIBATL COOCTBEHHbBIE CYXAEHWNA U BbIBOAbI;

BblOMpaTb Crnocob pelleHns Yy4yebHOW 3agayun  (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWs, BblOMpaTb  Hambonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BbIfE/IEHHbIX KPUTEepUeB).

ba3oBble nccienoBare/ibCKue 1eiCTBUSA:



MCMO/Mb30BaTb BOMPOCbl KaK WCC/eA0BaTe/lbCKNM UHCTPYMEHT MO3HAHMS,
(hopmynupoBaTb  BOMPOCHI,  (hUKCUPYOLME  MPOTUBOPeYne,  Mpobnemy,
yCTaHaB/MBaTb MUCKOMOe M [aHHOe, (popMMpoBaTh rMnoTesy, aprymeHTUpoBaTtb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CM/IAHNUPOBaHHbIN 3KCMEPUMEHT, UCC/ef0BaHMe
M0 YCTaHOB/IEHNIO OCOBEHHOCTE MaTeMaTUYecKoro 06bekTa, fABneHus, npoLecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATe/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
MPOBEAEHHOro  HabNIOAeHUs,  UCCNefoBaHUsA,  OLeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0600LLEHNIA;

MPOrHO3MpOBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AeULMTbI MH(OPMaLUn, LaHHbIX, HEOOXOANMBIX A4/19 OTBeTa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTh MH(OPMALMIO U3 UCTOYHUKOB Pas3/IYHbIX TUMOB, aHaIM3NPOoBaTh,
CUCTEMATU3NPOBaTb M MHTEPNPETUPOBaTb MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopM NpeacTaBeHNs;

CTPYKTYpUpOBaTb MH(OpMaLMio, NPeACTaBNAaATb ee B Pas3/IM4YHbIX (popmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HaJEeXKHOCTb MHopMaLum no CaMOCTOATE/IbHO
COPMYNNPOBaHHLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

O0menue:

BOCMPUHMMATb 1 OPMYNNPOBaThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
LensMn o6LleHns, SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B
YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb MOSCHEHWS MO XOA4Y PeLleHus 3agayn,
KOMMEHTMPOBATb MOMYyYeHHbI pe3y/bTarT;

B X0fle 06CY)AeHNA 3a/aBaTb BOMPOCHI MO CYLUECTBY 06CY)KAAaEMOW TeMb!,
Npo6nemMbl, pellaemoit 3afaun, BbICKasblBaTb WAEW, HaALUENEHHbIE Ha MOUCK
PELLUEHMSs,, COMOCTaBMSATb CBOM CYXAEHWUA C CYXAEHUAMU APYrnUX YYaCTHUKOB
Ananora, 06HapyXXmBaTb pasninume U CXOACTBO NO3NLUMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

MPeLCcTaBNATb pPe3y/nbTaTbl PeLleHns 3afa4um, 3KCNepuMeHTa, UCCefoBaHms,
MPoeKTa, CamOCTOATENbHO BbIOMPaTb (hOPMaT BbLICTYMNEHNSA C Y4YETOM 3agad
npe3eHTauUMm 1 0COBEHHOCTEN ayanMTopuMn.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBNATb M/aH, aITOPUTM peLleHns 3a4a4un, BblIbupaTb CNocob peLleHus C
YUYETOM MMEIOLLUXCSA PECYPCOB M COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapMaHTbl PELLEHNIA C YYETOM HOBOMW MH(OpMaLMK.

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BNafeTb  HaBblKaMW  MNO3HaBaTe/IbHOM  pedieKCMM  KakK  0CO3HaHUS
COBEpPLUAEMbIX LENCTBUA M MbICUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobammy CamOnpOBEPKM, CaMOKOHTPO/A MpoLecca M pesynbTaTa peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PELLEHMN 3adaun,
BHOCUTb KOPPEKTUBbLI B [€SATE/IbHOCTb Ha OCHOBE HOBbLIX 0BCTOSATENLCTB, AAHHbIX,
HaleHHbIX OLNOOK, BbIABMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBIME pe3y/ibTaTa Lie/in U YCOBUAM, 00BACHATL NPUUNHBI
AOCTUDKEHUS UM HEIOCTUXKEHUS Pe3ynbTaToB AeATeNIbHOCTU, HaXo4MTb OLUMGKY,
[1aBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHANBUAYA/IbHOM
paboTbl MpPU  pewleHUM y4debHbIX 3agadv, MpPUHMMATL LEeflb  COBMECTHOM
AeATeNbHOCTN, NJaHMPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl paboT, [AoroeapmBaTtbCs, 00CYXAaTb Mpouecc W pesynbTar paboThl,
0606LWaTh MHEHMSA HECKO/bKUX NOAEN;

y4acTBOBaTb B IpyrnmnoBbIX hopmax paboTbl (06CYXKAEHWUS, 0OMEH MHEHWNA,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPANHMPOBaTbL CBOW AEWCTBUSI C APYTMMW YfieHamMW KOMaHAbl, OLIEHMBATb
KayecTBO CBOEro BK/aga B 06LLUMIA NPOAYKT MO KpUTepuam, chopMyTMpOBaHHbIM
yyacCTHUKaMu B3aMMOLENCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K KoHUy 10 k1acca 00y4atoLMiACs HayumnTCs:

e CBOOOAHO OMepUpoBaTb OCHOBHLIMU MOHATUAMU CTEPEOMETPUM MNPU
PeLUeHMN 3a1a4 U NPOBEeAEHUN MaTEMATUUECKNX PaCcCyXXAEHWNA;

e TMPUMEHATb aKCUOMbl CTEPEOMETPUM U CNEACTBMA U3 HUX NPU PeLleHnn
reoMeTpUYEeCKnX 3aaau;

e KJaccumumpoBaTb B3aMMHOE PacrofioXKeHVe MNPAMbIX B MPOCTPAHCTBeE,
MNOCKOCTEN B NPOCTPAHCTBE, MNPSIMbIX U NIOCKOCTEN B NPOCTPAHCTBE,;

e CBOOOAHO oOMepupoBaTb MOHATMAMMK, CBSI3aHHbIMW C  YyrnamMM B
MPOCTPaHCTBE: MeXay NPAMbIMA B MPOCTPAHCTBE, MeXAy NpsAMoin wu
MI0CKOCThIO;

e CBOOOAHO OMepUpPOBaThb MOHATUAMU, CBA3AHHLIMU C MHOTOrpaHHUKaMMu;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (MpU3Ma,
nMpamMua, NPAMOoYro/bHbIN Napannenenunes, Kyo);

e KnaccuM(puuupoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHUA A/
KnaccumKauuu;

e CBOOOLHO oOMepupoBaTb  MOHATUAMM, CBA3AHHBLIMW C  CEYEeHUEM
MHOrOrpaHH1KOB NJIOCKOCTLHO;

e BbIMOSHATD napasinensHoe, LIeHTpa/IbHOe 7 OPTOroHa/IbHOE
MPOEKTUPOBaHNe (PUryp Ha MIOCKOCTb, BbIMOMHATbL N300paXeHUs uryp
Ha N0CKOCTH;

e CTPOWUTb CEYEHUS MHOrOrpaHHWKOB Pas3/IMYHbIMA METOAAMU, BbIMOHATD
(BbIHOCHbIE) MIOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX 0OBEMHbLIX PUIyp:
BWUJ CBEPXY, COOKY, CHU3Y;

e BbIUWCNATL  M/OWAAM  MOBEPXHOCTEA  MHOrOrpaHHMKOB  (Npv3ma,
nvpamMmia), reoMeTpUYeCcKnX Tes ¢ MPUMeHeHnem hopmyr;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LEHTP,
OCb W TMNOCKOCTb CUMMETPUM, LEHTP, OCb W M/OCKOCTb CUMMETPUU
urypbi;

e CBOOOLHO OMepupoBaTb MOHATMAMM, COOTBETCTBYHOLUMMU BEKTOpaM U
KOOpAMHaTam B MPOCTPaHCTBE;

o BbIMOMHATL JENCTBUA HAJ BEKTOPaMMU;

e pewartb 3aJayM Ha [0Ka3aTe/lbCTBO MaTeMaTUYeCKUX OTHOLLUEHWIA 1
HaxoXAeHNe reoMeTPUYECKMUX BENNYMH, MPUMEHSAS W3BECTHblE MeTOAbl
MNPy peLleHny maTeMaTUYecKux 3a4ay NoBbILLEHHOTO N BbICOKOTO YPOBHS
C/TIOXKHOCTW;

o MPUMEHATb NPOCTEMLIME MPOrpaMMHble CPeacTBa W 3/1EKTPOHHO-
KOMMYHWKaLMOHHbIe CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 3aavY;

e W3BNEKaTb, NpPeobpasoBblBaTb WM MHTEPNPETMPOBATL WMHMOPMAUUIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeAcTaBleHHY Ha
yepTeXax N PUCYHKaX;

o TMPUMEHATb MOJlyYEHHbIE 3HAHWA Ha MNpPaKTWKe: CpaBHMBaTb U
aHa/IM3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYEHHbIE MOHATUS B
npouecce MNOUCKa PeLeHns  MaTeMaTUyecKn  COpMYIMPOBaHHOM
NMpo6/ieMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha SA3blKe TeOMEeTpuM,
nccnenoBaTb NMOCTPOEHHbIE MOAENN C UCMOMb30BAHWEM TeOMeTPUYECKUX
MOHATUIA W TeopeM, annapata anrebpbl, pelarb MpPakTUYecKue 3agayu,
CBSI3aHHbIE C HAXOX/EHNEM reOMETPUYECKMX BESIMYNH;

e UMeTb NpeAcTaB/ieHNs 00 OCHOBHbLIX 3Tamnax pasBUTUA FeOMEeTPUN Kak
COCTaBHOW YacTu (hyHAaMeHTa pasBUTUA TEXHONOIUIA,

K KoHUy 11 kaacca 06y4vatoWmMincs HayumnTcs:



CBOOOAHO OrnepupoBaTtb MOHATUAMMU, CBA3AHHLIMW C LMINHAPUYECKOMN,
KOHMYECKON W CepuyecKorl MOBEPXHOCTAMM, OOBACHATL CroCoObI
MosyyeHus;

OnepupoBatb MOHATUAMM, CBA3AHHbLIMK C TeflaMn BPaLeHNs: LUINHAPOM,
KOHYCOM, Chepoit 1 apom;

pacrno3HaBaTb Tena BpaweHua (UMAMHAP, KOHYC, cdepa M wWwap) u
0OBACHATbL CNOCOObLI NONYYEeHUS TN BpaLeHus;

KnaccuguumpoBaTtb B3aMMHOE pacrnooXeHue cgepbl U NI0CKOCTY;
BbIYUCNISATb BEIMYMHBI 3IEMEHTOB MHOrOrpaHHWKOB W Ten BpalleHus,
06bEMbI N NOWAAN MOBEPXHOCTE MHOrOrpaHHMKOB U TeN BpaLleHWUs,
reOMeTPUYECKNX TeN C NPUMEHEHNEM (hOPMY;

CBOOGOAHO onepuvpoBaTb MOHATUAMMW, CBA3AHHLIMW C KOMOUHAUMAMMW Ten
BpaLleHUs U MHOrOrpaHHUKOB: MHOrOrpaHHWK, BMMCaHHbIA B Cepy U
OMMCaHHbIN 0KONO cthepbl, cepa, BNUCaHHas B MHOIMOrPaHHUK UAu Teno
BpaLLeHWs;

BbIYNCNIATb COOTHOLLIEHNA MeXAy NoLaasMn NoOBEPXHOCTEN N 06beMamMu
NOAO0GHbIX Ter;

n30bpaxkatb M3yyaemble QUrypbl, BbIMOMHATL (BbIHOCHbIE) M/IOCKME
YEpPTeXM M3 PUCYHKOB MPOCTbIX 0OBLEMHbLIX (Uryp: BUA CBepXy, COOKY,
CHW3Y, CTPOUTb CeYEeHUS Tesl BpaLleHus:;

N3BMeKaTb, WHTEPNpPeTMpPoBaTb W MNPeobpas3oBbiBaTb WHGOPMaUMIO O
MPOCTPAHCTBEHHbLIX TEOMETPUYECKMX (mrypax, nNpPeAacTaB/eHHYH Ha
yepTeXax N PUCYHKaX;

CBO6GOHO OMepPUpPOoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE;

BbINO/IHATL OMNepauun Haf BEKTOpamu;

3afaBaTb M0CKOCTb YpaBHEHVEM B IeKAPTOBOW CUCTEME KOOPAMHAT;
peLlaTb reoMeTpuyecKmne 3agadm Ha BbIYUC/IEHNE YIIOB MeXAY MPAMbIMU
M NNOCKOCTAMW, BbIYMC/IEHME PACCTOSHUA OT TOYKW [0 MNIOCKOCTK, B
LIe/IOM, Ha NPYMEHEHWEe BEKTOPHO-KOOPAMHATHOIO MeToAa Npv peLleHnm;
CBOGOAHO OnepmpoBaTb MOHATUAMMW, CBA3AHHLIMW C  [ABVKEHMEM B
MPOCTPAHCTBE, 3HaTb CBOMNCTBA [ABVKEHWIA;

BbIMOMHATL  M300PaXEHMS MHOrFOrpaHHWKOB W Ten BpalleHus npu
napannensHOM — MepeHoce,  LUEHTPa/lbHOM  CUMMETPUW,  3epKaibHOM
CUMMETPUK, NPU NOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHus Nogooms;
CTPOUTbL CEYEHMSI MHOFOrpaHHWKOB W TeN BpaLleHUs: CeYeHus LunmHapa
(nmapannenbHO 1 NepneHaNKYNAPHO 0CK), CeveHns KoHyca (napannesbHble
OCHOBaHMIO 1 NMPOXOASALLME Yepe3 BEPLUNHY), CeYEHNS LLapa;
MCNONb30BaTb METOAbl MOCTPOEHUSI CEYEHWIl: MeTof CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHUSA, METOA, NepeHoca CEKYLLE NIOCKOCTH;



[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHUS;
MPYMEHATb FeoMeTpuyeckre (hakTbl ANS pelleHns CTEPeoMETPUYECKUX
3aia4, npegnonararomMx HeCcKO/IbKO LIAaroB peLUeHusi, ecniv YC/oBUS
MPUMEHEHUS 3alaHbl B SIBHOW M HESIBHON OPME;

pellaTb 3afayM Ha [A0Ka3aTe/IbCTBO MaTeMaTUYeCKMX OTHOLLEHWUA W
Hax0oXaeHWe reOMEeTPUYECKNX BENTNYNH;

MPYMEHATb NPOrpaMMHbIe CPeACcTBa M 3/1eKTPOHHO-KOMMYHUKaLMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKUX 3aaY;

MPUMEHATb  MOJlyYeHHble  3HaHUA  Ha  MNpakTWKe:  CpPaBHMUBATb,
aHa/M3MpoBaTh U OLEHMBATb peasibHble CUTYaLMK, MPUMEHSTb U3YUeHHbIE
MOHATUS, TEOpPeMbl, CBOWCTBA B MpouUecce MNoucKa  peLLeHus
mMaTemaTuyeckn  chopMy/nIMpPOBaHHOW  Npo6neMbl,  MOAENMPOBATH
peasbHble CUTyalUMM Ha 53blke FEOMETPUM, MCCNeAoBaTb MOCTPOEHHbIE
MOZENN C WUCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA W TEopeMm,
annapata anrebpbl, pewaTtb MNpPaKTUYeCKMe 3adayn, CBsA3aHHble C
Hax0XAEeHNEM FeOMETPUYECKNX BENNYNH;

MMETb MPeACcTaBNeHMs 06 OCHOBHbIX 3Tamnax pPa3BMTUA FeOMETPUM Kak
COCTaBHOM yacTu (hyHAameHTa Pa3BUTMS TEXHO/IOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

n/n NporpaMmabl Bcero KouTtpoJbHbie padoThl odpa3soBaTe/IbHBIE PeCypPChbI
bubnmoteka LLOK
L BaeAgtive B cTepeomeTpuio 23 . https://m.edso0o.ru/1c209e37
5 B3avMHOe pacnonoxeHne npambIX B 6 1 Bubnmoteka LIOK
NPOCTPaHCTBE https://m.edsoo.ru/1c209e37
3 MapannensHOCTb NPSAMBIX U MI0CKOCTEN B 3 1 bubnnoteka LIOK
npocTpaHcTBe https://m.edso0.ru/1c209e37
4 MepneHANKYNAPHOCTL NPAMbBIX U o5 1 bubnnoteka LIOK
NNOCKOCTEW B NPOCTPaHCTBE https://m.eds00.ru/1c209e37
bnbnmoteka LLIOK
° Y bl M paceToRHu 16 1 https://m.edso00.ru/1c209e37
bnbnmoteka LLOK
6 MHororpaHku ! . https://m.edso00.ru/1c209e37
bubnunoteka LIOK
! BeKTOpbI B NpoCTpaHeTse 12 . https://m.edsoo.ru/1c209e37
3 [MoBTOpeHMe, 06006LLEHME N CMCTEMATU3ALMA 5 Bubnmoteka LLOK
3HaHWIA https://m.edsoo.ru/1¢c209e37
OBLWEE KOJIMYECTBO YACOB INO NMPOrPAMME 102 7



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Ne i/

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

NMPOrpaMMabl Bcero KouTtpoJbHbie padoThl o0pasoBaTe/IbHbIE PeCypPChbI
Bubnmoteka LLOK
1 AHANIMTIHECKas TeoMeTpys 15 ! https://m.edsoo.ru/1c209e37
MoBTOpeHWe, 0606LLEHVE U Bubnnoteka LIOK
2 . 15 1
cucTemaTm3anma sHaHnn https://m.edsoo.ru/1c209e37
. Bubnmoteka LLOK
3 O6bém MHororparHvka o . https://m.edso0.ru/1c209e37
Bubnunoteka LLOK
4 Tena spaeris 24 . https://m.edso0.ru/1c209e37
5 rnowaan noBepxHOCTN N 06bEMBI 9 1 Bubnnoteka LLOK
KpYr/bIX Ten https://m.edsoo.ru/1c209e37
Bubnunoteka LLOK
6 ABIKEHIS > https://m.edsoo.ru/1c209e37
7 [MoBTOpeEHME, 0606LLEHE N 17 1 Bubnnoteka LLOK
cucTeMaTm3aums 3HaHui https://m.edsoo.ru/1c209e37
OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 102 6



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

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

MaTematunka. FeomeTpus; yrnybneHHoe oby4veHme, 10 knacc/ Mepansik A.l'., HoMUpOBCKuIA
pefakuuein Mogonbckoro B.E., O6L1ecTBO C OrpaHMYeHHOW O0TBETCTBEHHOCTbLIO 13aaTe beK
AKLUNOHepPHOe 06LLecTBO «3aaTenscTBo «IpocBeLLeHme»

MatemaTtuka. FeomeTpus; yrnyoneHHoe oby4veHue, 11 knacc/ Mep3nsak A.l'.,
Homuposckuin .A., Monskos B.M.; noa pegakumein Mogonsckoro B.E.,
O6LLecTBO C OrpaHUYEHHOW OTBETCTBEHHOCTLIO 130aTeNbCKUIA LEHTP
«BEHTAHA-TPA®»; AKUMOHEPHOE 06LLIECTBO

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Bubnmoteka LIOK https://m.edsoo.ru

BubnmoTeka LMPPOBOro 06pasoBaTe/ibHOro KoHTeHTa (brnbnmoteka LIOK)
[@nekTpoHHbIN pecypc]. URL:https://urok.apkpro.ru/

EanHas Konnekums goctyna K UMdpoBbIM 00pa30BaTeNbHbIM pecypcam
[DnekTpoHHbIA pecypc]: heaepasibHbIA LEHTP MHGOPMALMOHHO-
obpa3zoBaTesnbHbIX pecypcoB.—URL.:http://school-collection.edu.ru/catalog/,
(pocTyn cBO6OAHBIN).

Mos LKona [SneKTPOHHbIN pecypc]: eanHbIA 4OCTYN K 06pa3oBaTe/lbHbIM
cepsucaM 1 LMgpoBbIM y4ebHbIM MaTepranam 4ns YH4eHUKOB, POAUTENEN U
yumtenein.—URL:https://myschool.edu.ru/, (qocTyn cBO6OAHbIN).

Poccuitckast aneKTpoHHas LWKosa [ANeKTPOHHBIV pecypc]: rocyfapcTBeHHas
obpasosatesibHas nnatopma. —URL: https://resh.edu.ru/, (goctyn
CBOOOAHbIN)

PI/IFI/IHa CBETﬂaHa MognncaHo undpoBon NOANUCHIO:

PurnHa CeetnaHa HukonaesHa
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