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NOACHUTENIbHAA 3ANMNCKA

feomeTpua asnsaetcA ogHMM M3 6a30BbIX KypcOB Ha ypoBHe cpeaHero obuero
06pa3oBaHMA, TaK Kak obecneynmBaeT BO3MOMKHOCTb WM3YyYEHUA OUCUWUMNINMH €eCTeCTBEHHO-
Hay4YHOM HaMpPaBNEHHOCTU W NpPeaMeTOB TYMAaHWUTAPHOro uUMKAa. [MOCKOMbKY Jsornyeckoe
MblwneHne, dopmmpyemoe npu nsyvyeHmmn oby4aroLnMMmncsa NOHATUMHbBIX OCHOB FeOMeTpUn, Npm
OO0Ka3aTe/IbCTBE TEOPEM W MOCTPOEHUWU LEMNOYKM NOTUYECKUX YTBEPXKAEHUA MNPU peLleHuUmn
reoMeTpuYecKMx 3aj4ad, yMeHue BblABWUraTb W OMNPOBepratb rMNoTesbl HenocpencTBeHHO
MCNONB3YIOTCA MPU PelleHnn 33434 eCcTeCcTBEHHO-HAYYHOro LUMKAAQ, B YacTHOCTU U3MYECKUX
3ajau.

Llenb ocsoeHuAa nporpammbl y4ebHOro kypca «feometpua» Ha yrnybnéHHOM ypoBHe —
pa3BUTUE WMHAMBUAYANbHbIX CNOCOOHOCTEN OOy4YalOWMXCA NPU MU3YYEHUU TeoOMEeTpPUM, KakK
COCTaBNANOLWEN nNpeaMmeTHON obnactn «MatemaTtvka U MHPopmaTUKa» 4vepe3 obecneyeHue
BO3MOHOCTU MPUOBpPETEeHNA U UCNONb30BaHUA Bonee rNybOKUX reoMeTPUYECKMX 3HAHUIN U
AEeNCTBUI, CneundUUHbIX reoMeTpun, U HeobXoAMMbIX ANA yCNewHoro nNpodeccMoHaNbHOro
06pa3oBaHMUA, CBA3AHHOIO C UCMOb30BaHMEM MAaTEMATUKM.

MpUoOpPUTETHLIMM 33434aMM KYPCa FEOMETPUN Ha YrYBNEHHOM YPOBHE, pPacLUMPAOWMMM
N YyCUNMBAOLWMMM Kypc 6HAa30BOro YpOBHA, ABAAOTCA:

pacliMpeHne npeacTaBNeHUA O TFeoOMEeTPUM KaK YacTu  MWUPOBOM  Ky/lbTypbl M
bopMmnpoBaHME OCO3HAHWUA B3aMMOCBA3M FTEOMETPUM C OKPYKAIOLLMM MUPOM;

dbopMmmnpoBaHMe NpPeACTaBAEHUA O MPOCTPAHCTBEHHbIX @UIypax KaK O BaXKHEMLMX
MaTeMaATUYECKMX MOZENsX, MO3BOMAIOWMX OMUCbIBAaTb M M3y4yaTb pasHble ABAEHUA
OKpPY)KatoWero mmpa, 3HaHWe NOHATUMHOrO annapaTta no pasgeny «CrepeomeTpua» yyebHOro
Kypca reomeTpuu;

dbopMmnpoBaHMe YMeHMUA BNALETb OCHOBHbIMW NOHATUAMM O NPOCTPAHCTBEHHbIX PpUrypax
M UX OCHOBHbIMW CBOWMCTBAMMW, 3HaHME Teopem, GOPMYN U YMEHUE UX MPUMEHATb, YMEHUS
[0Ka3blBaTb TEOPEMbI U HAXOAMUTb HECTAaHAAPTHbIE CNOCcobbl pelueHns 3aay;

dbopmmnpoBaHMEe YMEHMA pPaCcMno3HaBaTb Ha YepTerKax, MOAEeNsAX U B peaslbHOM Mupe
MHOTOTrPaHHUKM 1 TeNla BPaLLEeHMA, KOHCTPYMPOBATb FreOMEeTPUYECKME MOAENN;

dbopmumpoBaHue NOHMMAHUA BO3MOXHOCTH aKCMOMaTUYeCKoro NoCcTpoeHusA
MaTeMaTUYECKUX Teopuin, popMmmpoBaHMe MOHMUMAHMA POAM AKCMOMATUKU MPU NPOBEAEHUMU
paccyKAeHN;

dopmmnpoBaHne ymeHua BRafeTb MeTOoAaMW [0KA3aTeNbCTB M a/ITOPUTMOB peLUeHUs,
YMEHUA UX MPUMEHATb, MNPOBOAUTb [OKa3aTe/ibHble pPacCCyKAEeHMA B XO4e pelleHuA
CTEPeoOMEeTPMYECKMX 33434 M 33Za4 C MNPAKTUYECKMM coaeprkaHuem, ¢GopmupoBaHue
npeacTaBfeHnMA O HeobxoAMMOCTM [0Ka3aTenbCTB Npu  0BOCHOBaHMM MaTeMaTUYECKUX
YTBEPKAEHUIN N PONIN aKCMOMATMKKN B NPOBEAEHUN AeAYKTUBHbIX PACCYKAEHUN;

pa3BMTME U COBEPLUEHCTBOBAHME WHTENIEKTyaNlbHbIX WM TBOPYECKMX CrnocobHocTen
0by4yaloLWmMxcA, MO3HABATE/NIbHOM AKTUBHOCTWU, WCCNE[0BATE/NIbCKUX YMEHWUN, KPUTUYHOCTU
MbILLIIEHUA, UHTEPECA K U3YYEHUIO TEOMETPUM;

dopmunpoBaHme GYHKUMOHANbHOM FPAaMOTHOCTM, PEJIEBAHTHOM TeOMEeTPUU: YMEHMUA
pacrno3HaBaTb MPOABMEHUS TEOMETPUYECKUX MOHATUIA, OOBLEKTOB M 3aKOHOMEPHOCTEN B
PeanbHbIX M3HEHHbIX CUTYyaLMAX U MPU U3YYEHUWN OPYTrMX y4ebHbIX NpeamMeToB, NPOABAEHMUA
3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOAENIMPOBAHMA pPeasibHblX CUTyaUUi, UCCnefoBaHUS
NMOCTPOEHHbIX MOAENEN, MHTEPNPETALLMN NONYYEHHbIX Pe3yN1bTaToB.



OCHOBHbIMKW CcOoAEprKaTeNbHbIMU NNUHUAMKU y4yebHOoro Kypca «leomeTtpusa» B 10-11
Knaccax AsnAwTcA: «lpamble M NAOCKOCTM B NpocTpaHcTee», «MHororpaHHukn», «Tena
BpaLLeHMA», «BEKTOPbl U KOOPANHATBI B MPOCTPAHCTBEY, «ABUKEHUA B MPOCTPAHCTBEY.

CoopmynmposaHHoe Bo PrOC COO TpeboBaHMe «ymeTb OMNepuMpoBaTb MOHATUAMMY,
peneBaHTHbIMU FEOMETPUN Ha YraybnEHHOM ypoBHe 0byyeHms B 10—11 Knaccax, OTHOCUTCS KO
BCEM COAep)KaTe/ibHbIM NUMHMAM y4ebHOro Kypca, a GopmMmpoBaHME NOTUYECKUX YMEHWM
pacnpefenAeTca He TONbKO MO COAEep’KaTeNibHbIM JIMHMAM, HO M NO rogam obyyeHus.
CopeprkaHve 06pas3oBaHWA, COOTBETCTBYKOLWLEE NPegMETHbIM  pe3ynbTaTaM  OCBOEHUA
dPepepanbHoM paboyelt Nporpammbl, pacnpenenéHHbIM o rogam obydyeHus, CTPYKTYPUPOBAHO
TakMm 06pasom, 4YTobbl KO BCEM OCHOBHbIM, MPUHLMNMANAbHBIM BOMpocam obydaroumecs
obpawanncb HeOAHOKPATHO. ITO MO3BONAET OPraHM30BaTb OBNALEHME TEOMETPUYECKUMU
NMOHATUAMM W HaBblKaMW MOCNEA0BATENbHO WM MOCTYyNaTeNbHO, C cobaAeHWeM NpUHLMNA
NpPeemcTBEHHOCTM, a HOBble 3HaHMA BKAYATb B O0OWY CUCTEMY TEOMETPUYECKMX
npeactaBieHnit obydyarowmxca, paclwmpsa u yraybnsan eé, obpasysa NpoYHble MHOMKECTBEHHbIE
CBA3MN.

MepexoAa K U3y4eHUto reoMmeTpum Ha yrnyba1éHHOM ypoBHE NO3BONSAET:

co3gatb ycnosua ans audpdepeHumaumm obydeHUA, NOCTPOEHUA WHAMBUAYANbHbIX
obpasoBaTenbHbIX nporpamm,  obecneuntb  yrnybnéHHoe n3yyeHune reoMeTpum
KaK cocTaBnsatolwen yuebHoro npeameta « MaTemaTuKa;

NoAroToBUTb 0OYYaOWMXCA K MPOAO/IKEHUIO U3YYEHMA MAaTEMATUKM C Y4ETOM BblbOpa
byaywen npodeccuun, obecneymans NPeemMcTBEHHOCTb MeXAy 06WMm U NpodeccnoHaibHbIM
obpasoBaHuem.

Ha un3yyeHne yyebHoro Kypca «lFeomeTpus» Ha yrnybnéHHom ypoBHe oTBoautca 204
yaca: B 10 Knacce — 105 yaca (3 yaca B Hegento), B 11 Knacce — 99 yacos (3 yaca B HeZento).

COAEPHAHUE OBYYEHUA

10 KN1ACC

Mpamble U NIOCKOCTU B NPOCTPAHCTBE

OCHOBHblE MOHATUA CTEPEOMETPUU. TOYKa, NPAMAA, NJAOCKOCTb, NPOCTPAHCTBO. MNMoHATME
06 aKCMOMATMYECKOM MOCTPOEHUU CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUN U CNeacTBUA U3
HUX.

B3anMmHoe pacnonoxeHne npamMbIX B MPOCTPAHCTBE: NepeceKatowmecs, napanienbHoie 1
CKpelumnBatowmecs npamblie. NMprU3HaKM CKpeLLMBaOLLMXCA NPAMBbIX. [lapannenbHOCTb NPAMBbIX U
NAOCKOCTEM B MPOCTPAHCTBE: NapannesibHble NpsMble B NPOCTPAHCTBE, NapannesibHOCTb TPEX
NPAMbIX, MNapannenbHOCTb MNPAMOM W NAOCKOCTU. [lapannenbHoe W UeHTpasbHOe
npoeKkTMpoBaHue, nsobparkeHme euryp. OCHOBHbIE CBOMCTBA NapanNeNbHOrO NPOEKTUPOBAHMS.
N306parkeHne uryp B napannenbHom Npoekumn. Yrabl ¢ COHanpaBAeHHbIMU CTOPOHAMM, Yron
MeXay NPAMbIMW B NPOCTpaHcTBe. apannenbHOCTb NIOCKOCTEN: napanienbHblie NJA0CKOCTH,
CBOWCTBA MapanfieNbHbiX NaocKocTen. MpocTenwmne NPOCTPaHCTBEHHbIE GUIypbl HA NIOCKOCTM:
TeTpasap, napannenenuvnes, NOCTPOEHNE CEYEHUN.

MepneHAVKYNAPHOCTb  MPAMOM W MJIOCKOCTU: NepneHauKyNapHble npAmMble B
NPOCTPAHCTBE, NpPAMble MapaanenbHble W NepneHaUKYNapHble K MNOCKOCTM, NpU3HaK
nepneHANKYASsPHOCTM NPAMOM WM MNIOCKOCTM, TEOpema O MNPAMON NepneHANKYAAPHOM
nnaockoctn. OpToroHasbHOE NPOeKTUpoBaHWe. MepneHaANKYNAP U HAK/JOHHbIe: PaccToaHMe OT
TOYKM [0 NIOCKOCTWU, PACCTOAHUE OT MPAMOM A0 NAOCKOCTU, NPoeKuMA GUrypbl Ha NAOCKOCTb.



MepneHANKYNAPHOCTb NNOCKOCTEN: NPU3HAK NepneHAMKYNAPHOCTM ABYX NAOCKOCTeN. Teopema
0 TPEX nepneHAnKynapax.

Yribl B NPOCTPAHCTBE: Yro MeXAy NPAMON MU NIOCKOCTbIO, ABYrPAHHbLIN Yroa, TMHENHbIN
Yron ABYrpaHHOro yrna. TPExrpaHHbIA WU MHOrorpaHHble yrabl. CBOWCTBA MNJIOCKUX YI0B
MHOTrorpaHHoro yrna. CBoMCTBa MJIOCKMX U ABYrPaHHbIX YrA0B TPEXTPAHHOrO yraa. Teopembl
KOCUHYCOB U CUHYCOB A1 TPEXTPAHHOrO yra.

MHoOrorpaHHuUKuU

Buabl MHOrorpaHHMKOB, pa3BEPTKA MHOrorpaHHuMKa. [lpu3ma: n-yrosbHasa npusma,
NPAMana MU HaKJOHHaA Npu3mMbl, HOKOBAA M MO/IHAaA NOBEPXHOCTb Npu3mbl. Mapannenenunes,
NPAMOYro/ibHbIA Napannenenunen W ero cBoicTBa. Kpatyalwime nytM Ha MNOBEPXHOCTU
MHOrorpaHHuka. Teopema 3inepa. lNpocTpaHcTBeHHaa Teopema [udaropa. Mupammaa: n-
YronbHan NMpammaa, NnpaBuibHas U ycedyéHHaa nupamuabl. CBoncTBa pébep u 6OKOBbIX FpaHei
nNpaBuUAbHON NuUpamuabl. MMpaBUaAbHbIE MHOTOrPAHHUKWU: NpPaBWUIbHAA NMPU3Ma M NpPaBUIbHAA
nupammpa, nMNpaBuIbHAA TPeyronbHad nupamuaa W NpPaBUAbHbIA  TeTpasgp, Kyb.
MNpeacTasieHWe 0 NPaBUIbHbIX MHOFOrPaHHUKAX: OKTasap, A404eKasap U MKocasap.

BbluncneHne snemeHTOB MHOTOrpPaHHMKOB: PEbpa, AuMaroHanu, yrabl. Maowanb 60KoBOM
NOBEPXHOCTU M MOJIHOM MOBEPXHOCTM MNPAMOM MNPU3MbI, NAOWALb OCHOBAHWMK, Teopema O
6OKOBOW MOBEPXHOCTU MPAMON MpuM3mbl. Maowasb GOKOBOW MOBEPXHOCTU WU MOBEPXHOCTU
NpPaBUAbHON NMPamMabl, TEOPEMa O NAOLWAAMN YCEHYEHHOM NMPaMUIbI.

CMmmeTpuAa B MPOCTPaHCTBE. dNemMeHTbl CUMMMETPUU MNPaBUAbHBbIX MHOFOrPaHHUKOB.
CummeTpuA B MPaBUIbHOM MHOFOrpaHHUKE: CUMMMETPUA Napannenenunesa, CUMMeETPUA
NPaBUAbHbIX NPU3M, CUMMETPUA NPABUALHOWN NMPAMUAbI.

BeKkTOopbl U KOOPAUHATBI B NPOCTPAHCTBE

MOHATUA: BEKTOP B MPOCTPAHCTBE, HY/IEBOW BEKTOP, A/IMHA HEHY/1IEBOIO BEKTOPA, BEKTOPDI
KON/IMHeapHble, COHanpaBiAeHHble M NPOTMBOMOIONHO HamnpaB/eHHble BeKTOopbl. PaBeHCTBO
BEKTOPOB. [1eNCTBUA C BEKTOPAMWU: CNOXKEHME W BblYMTAHME BEKTOPOB, CYMMA HECKOJIbKMX
BEKTOPOB, YMHOMeHMe BeKTopa Ha uucno. CBOMCTBA cCnoxeHua BekTopos. CBOWMCTBA
YMHOM€EHWA BeKTopa Ha yucno. [MoHATMEe KomnaaHapHble BeKTopbl. [IpU3HaK KomnaaHapHOCTH
Tpéx BekTOpoB. [lpaBmno napannenenunega. Teopema O pPaA3NOXKEHUM BEKTOpPaA MO TPEM
HEKOMMaHapHbIM  BeKTopam. [lpAamoyronbHaa cuCTemMa KOOPAMHAT B NPOCTPAHCTBE.
KoopauHatbl BeKTopa. CBA3b MeXay KOOpAWMHATaMM BEKTOpa M KOOpAMHATaMK ToudeK. Yron
mexay Bektopamu. CKkansapHoe npousseseHne BEKTOPOB.

11 KNACC

Tena BpaweHuUA

MOHATUA: UMAMHAPUYECKAss MNOBEPXHOCTb, KOHMYECKas MOBEpPXHOCTb, cdepuyeckan
noBepxHOCTb, obpasyowme noBepxHOCcTel. Tena BpalLeHMA: UWAWHAP, KOHYC, YCEYEHHbIN
KOHyC, cdepa, wap. B3aumHoe pacnonoxeHne chepbl U NAOCKOCTU, KacaTeNbHaA MIOCKOCTb K
chepe. WM30bpaxkeHne Ten BpalleHMA Ha NAOCKOCTU. PasBépTKa UWMAMHAPA W KOHyca.
CummeTpua cdepbl 1 wapa.

O6bém. OcHoBHble cBOMCTBA 06bEMOB Tes. Teopema 06 06bEME NPAMOYrOAbHOMO
napannenenunena u cneactena us Heé. O6BLEM NPSMON M HAKAOHHOW NMPU3MbI, UUANHAPA,
nupammabl n KoHyca. O6bEM LWapa M WaAPOBOro CerMeHTa.

KombuHauum Ten BpaweHuMA M MHOrorpaHHMKoB. [pu3ma, BMUCAHHAA B UUAMHAP,
OMNMCaHHAA OKONO unnuMHapa. MNepeceyeHne cdepbl U WaApa C NAOCKOCTbIO. KacaHue wapa u



chepbl NAOCKOCTbIO. MOHATME MHOFOrPaHHMKA, ONMMCAHHOTO OKO/10 Chepbl, cdhepbl, BAIMCAHHOW B
MHOTOTPaHHUK W TENO BPALLEHUS.

Mnowanb NOBEPXHOCTU UMAMHAPA, KOHyca, naowanb chepbl U eé yactei. MNogobue B
npoctpaHctee. OTHoOweHMe 06bEMOB, naowapen nosepxHocTe nNodobHbIX — duryp.
Mpeobpa3oBaHne nogobua, romoteTva. PeweHne 3aga4y Ha MNJOCKOCTU C MCMOJIb30BAHMEM
CTEPEOMETPUYECKMX METOAOB.

MocTpoeHMe CEeYEHW MHOTFOTPAHHWKOB W TeN BPALWLEHMA: CeYeHMA UUANHAPA
(napannenbHo M nepneHAMKYNAPHO OCK), CeYEeHUA KOHyca (napannesibHble OCHOBAHWUIO U
npoxoasiline Yepes BePLUMHY), CeYEHMA Wapa, MeToAbl NMOCTPOEHUA CEYEHUI: MeTos, CNeaoB,
MeTO/, BHYTPEHHEr0 NPOEKTUPOBaHMA, METOA, NEPEHOCA CEKyLL el NAOCKOCTW.

BeKTOpbl U KOOPAMHATbI B NPOCTPAHCTBE

BeKkTopbl B npocTpaHcTBe. Onepaumn Hajg BEKTOpamun. BeKTOpHOE YyMHOXKeHWe BEKTOPOB.
CBOMCTBA BEKTOPHOIO YMHOXeHUA. MpAMOYro/ibHas CUCTeMa KOOPAMHAT B MPOCTPAHCTBE.
KoopauHatbl BeKTopa. PasnoxeHne BekTopa no 6asucy. KoopanMHATHO-BEKTOPHbIN MeToZ npwu
peLeHnn reoMeTprUYecKmx 3a4au.

[BunKeHua B NpoCTpaHCTBE

[suxeHna npocTpaHctBa. OTobparkeHusa. [BuxKeHWs w paseHcTBo ouryp. Ob6wwme
CBOMCTBA ABUKEHWI. Buabl ABUMXKEHWI: NapasiesibHblil NEPEHOC, LEeHTPa/libHaA CUMMETPUS,
3epKanbHas CMMMETPUA, NOBOPOT BOKPYr npsamoin. lNpeobpasosBaHuna nogobua. MNpamaa u
chepa dinepa.

MNAHUPYEMbIE  PE3Y/IbTATbI OCBOEHMA  YYEBHOINO KYPCA  «TEOMETPUA»
(YrNYBNEHHbINA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErFO O6PA3OBAHMA

JIMYHOCTHBbLIE PE3YJIbTATDI

1) rpaxkaaHCKOe BOCNUTAHUE:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  MO3ULMKM  ODy4YaloWwerocss KakK aKTUBHOIMO MU
OTBETCTBEHHOrO Y/JieHa POCCUIACKOro obLiecTBa, NpeacTaBieHMe O MaTeMATUYECKMX OCHOBax
GYHKUMOHMPOBAHMA PA3INYHbIX CTPYKTYP, ABAEHWI, Mpoueayp rpaxaaHckoro obuiecTtsa
(BbIOOpPBI, ONpOCbI U ApPYyroe), yMeHne B3aMMOAENCTBOBATb C COLMANIbHbIMU UHCTUTYTaMKU B
COOTBETCTBMU C UX GYHKLMAMM U HAa3HAYEHUNEM;

2) naTpMoTUYECKOe BOCMUTAHUE:

CchOPMMPOBAHHOCTb POCCUIACKON FPaXKAAHCKOM MAEHTUYHOCTM, YBaXKEHMA K NPOLLIOMY U
HaCTOALWEMY POCCUMIACKON MAaTEMATUKM, LLEHHOCTHOE OTHOLIEHME K AOCTUMEHUAM POCCUNCKUX
MaTEMATUKOB M POCCUMCKOM MaTeMATMYECKOM LUKO/bl, MCNONb30BAHME 3TUX AOCTUMKEHUA B
APYrUX HayKax, TeXHONOrMAX, chepax SIKOHOMUKK;

3) AYXOBHO-HPaBCTBEHHOE BOCMUTAHME:

OCO3HAaHWE  [AYXOBHbIX  L,EHHOCTEM  POCCUMMUCKOro  Hapoaa, CPOpMMPOBAHHOCTb
HPABCTBEHHOIO CO3HAHMA, 3TUYECKOTO NOBEAEHMA, CBA3AHHOTO C NPAKTUYECKMM NPUMEHEHNEM
OOCTUMKEHUN HAYKN U AeATeNbHOCTblO YYEHOro, OCO3HAHWE JIMYHOrOo BKaZa B MOCTPOEHMue
ycTonumsoro byayuiero;

4) scTeTMYeCKOe BOCNUTaHME:

3CTETUYECKOE  OTHOLWIEeHMEe K  MWUpPY,  BKAKOYAs  ICTETUKY  MaTeMaTUYeCKuX
3aKOHOMEPHOCTEeM, OObBEKTOB, 3aday, pPeLlWeHUn, pPacCy*KAeHUN, BOCNPUMMYUMBOCTL K
MaTeMaTUYECKMM acneKTam pas/IMYyHbIX BUA0B UCKYCCTBA;

5) pusnueckoe BocnurtaHue:



ChOPMMPOBAHHOCTb YMEHMA NPUMEHATb MaTeMaTUYecKMe 3HaHUA B WHTepecax
3,0poBOro n 6esonacHoro obpasa M3HU, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY 340POBblO
(3mopoBoe nuTaHWe, cbanaHCUPOBAHHbIN PEXKUM 3aHATUIA U OTAbIXa, perynspHas dusmndyeckas
aKTUBHOCTb), OU3NYECKOE COBEPLUEHCTBOBAHWE MPU 3aHATUAX CNOPTUBHO-0340POBUTENLHON
AEeATEeNbHOCTbIO;

6) TpyaoBOE BOCNUTaAHMUE:

rOTOBHOCTb K TpyAy, OCO3HaHWE LEeHHOCTU Tpyaonobua, MHTEpPEC K pasnyHbiM chepam
Npo¢deccnMoHabHOM AeATENBHOCTU, CBA3AHHbIM C MAaTEMATUKON U €€ NPUIOKEHUAMU, YMEHME
COBEPLIATb OCO3HaHHbIM BblbOp Oyaywein npodeccun M peanns3oBbiBaTb COOBCTBEHHbIE
YKM3HEHHbIe MJIaHbl, TOTOBHOCTb M CMOCOBHOCTb K MaTeMaTUYecKomy 06pa3oBaHUID U
camoobpa3oBaHMIO Ha MNPOTAXKEHUN BCEMN KU3HM, TOTOBHOCTb K aKTUBHOMY Yy4YacTUIO B peLleHumn
NPaKTUYECKUX 33424 MaTEMATUYECKOM HanpaBAEHHOCTY;

7) aKonornyeckoe BocnutaHue:

CPOPMUPOBAHHOCTb  3KO/IOTUYECKON  KY/NbTypbl, MNOHMMAHWE BAUAHUSA COLMANbHO-
3KOHOMMYECKMX MPOLECCOB HA COCTOAHWE MNPUPOLHOM WM COLMANBbHOM Cpedbl, OCO3HaHWe
rnobanbHOro  XapaKTepa 3KOJIOTMYEeCKMX npobsem, oOpueHTauMa Ha  NpUMeHeHue
MaTeMaTUYECKUX 3HaHMW ANA pelleHnna 3a4a4 B 061acTM OKpyrKatowen cpeabl, NaHMpOBaHWe
NMOCTYMKOB M OLLEHKM UX BO3MOMKHbIX NOCNEACTBUIM ANA OKPYKatOLWLEN cpeabl;

8) LeHHOCTU Hay4YHOro NO3HaHUA:

chOpPMMPOBAHHOCTb MMPOBO33PEHUA, COOTBETCTBYIOLWLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAyKU U OOLWECTBEHHOM NPAKTUKM, MOHMMaAHME MaTeMaTUYECKOM HayKu KaK cdepbl
YyesloBeYEeCKOM AeATe/IbHOCTM, 3TANoB €€ PasBUTUSA U 3HAYMMOCTU ANA PA3BUTUA LMBUAN3ALLUNK,
OB/MlafleHME A3bIKOM MaTeMaTUKUM U MaTeMaTMYeCKOM Ky/lbTypon KaK CpeaCcTBOM MNO3HAHUA
MWpPa, TOTOBHOCTb OCYLLECTBAATb MPOEKTHYD U  UCCNeAO0BaTENbCKYH  AeATeNbHOCTb
WHAMBMAYANbHO U B rpynne.

METANPEOAMETHbDIE PE3Y/IbTATbI

MNo3HaBaTeNbHble YHUBEPCAJIbHbIE Y4ebHble aeicTBus

ba3oBble IorMyeckue aecTeus:

BbIAIBNATb M XapaKTEepPM30BaTb CYyLLECTBEHHble MPWU3HAKM MaTeMaTUYeCKUX OODBEKTOB,
MOHATUIM, OTHOLWEHU MeXAy NOoHATUAMK, GOPMYIMPOBATb ONpeseneHns MNOHATUM,
YCTaHaB/IMBATb CYLLECTBEHHbIN NpPU3HAK KaaccMduUKaummn, OCHOBaHMA aAna o06o06uweHna wm
CPaBHEHMUA, KPUTEPUM NPOBOAMMOTO aHAIN3a;

BOCMPUHUMATb, GOPMYNMPOBATb M NPeobpPa3oBbIBATb CYKAEHUA: YTBEPAUTE/NbHbIE W
oTpuuaTenbHble, eANHUYHbIE, YaCTHbIe U 06LLME, YCNOBHbIE;

BbIAABNATb MaTeMaTMYeCKMe 3aKOHOMEPHOCTM, B3aMMOCBA3N M NPOTUBOPeYnA B daKTax,
OaHHbIX, HabnwaeHWAX U yTBEPXKAEHWUAX, nNpeanaraTb KPUTepuuM AN BblABNEHUA
3aKOHOMEPHOCTEN U NPOTUBOPEUNIA;

AenaTb BblBOAbI C MCNONb30BaHMEM 3aKOHOB /IOTWUKM, AeAYKTUBHbIX U MHAYKTUBHbIX
YMO3aKNUYEHNIM, YMO3aK/IOYEeHUI NO aHaNoruu;

NPOBOAUTb CAMOCTOATE/IbHO A0Ka3aTeNbCTBA MaTEMATUYECKUX YTBEPKAEHUN (Npsmble U
OT NPOTUBHOrO), BbICTPAMBATb aprymeHTauuio, NPUMBOAUTbL MNPUMEPbl UM KOHTPNPUMEPSI,
060CHOBbIBaTb COOCTBEHHbIE CY*KAEHMA U BbIBOAbI;

BblOMpaTh crnocob peweHns y4yebHOW 3agdaunm (CpaBHMBATb HECKO/IbKO BapWaAHTOB
peweHns, BbIbUpaTb Hambonee noaxoAAWMM C YYETOM CAMOCTOATE/NIbHO BblAENEHHbIX
KpuTepues).



basoBble uccnegosarTe/ibCKue AencTBusA:

MCNONb30BaTb BOMPOCHI KaK UCC/eA0BaTENbCKUN MHCTPYMEHT NO3HaHUA, opMyanpoBaTb
BOMpOCbI, UKCUpyOLWME NpOoTUBOpPeYne, npobnemy, ycTaHaB/iIMBaTb WCKOMOE W [aHHOE,
dopmMpoBaTb rMNOTE3Y, APryMEHTUPOBATL CBOK MO3ULMIO, MHEHUE;

NpPoOBOAUTb CAaMOCTOATENIbHO  CM/IAHMPOBAHHbLIA  3KCMEPUMEHT, WCC/AeAoBaHME Mo
YCTaHOBNEHMIO OCOOEHHOCTEM MATeMaTMYeCcKoro ob6beKkTa, fBNEHMA, NMPOLEcca, BbIIBNEHMUIO
3aBUCUMOCTEN MeKay 0O6beKTamu, ABIEHUAMM, NPOLECCaMu;

camocToaTeNibHO GopMyINMpPOBaTb 0606LLEHNA 1 BbIBOADLI MO pe3y/ibTaTam NPoBeaEHHOro
HabloaeHuA, UccnenoBaHNUs, OLEHMBaTb 40CTOBEPHOCTb NOYYEHHbIX PE3Y/1bTaToOB, BbIBOAOB U
06006LeHui;

NPOrHO3MpPOBaTb BO3MOMKHOE Pa3BUTME NPOLLECCA, a TAK¥Ke BblABUraTb NPEAno/IOXKEHUA O
€ro pa3BUTMU B HOBbIX YC/IOBUSAX.

Pa6borta c nHpopmauymeii:

BbISABNATL AePpULUUTbI MHOOPMALMUK, AaHHbIX, HEOBXOAMMbIX 418 OTBETa Ha BOMNPOC U ANA
pelleHns 3a4auu;

BbIOMpPaTb  WMHbOPMAUMIO U3  WMCTOYHMKOB  Pas/IMYHbIX TUMOB, aHa/IM3MPOBATD,
CUCTEMATM3MPOBATb W WHTEpNnpeTupoBaTb WHOOPMALMIO pPas3NUYHbIX BMAOB U opm
npeacTaBieHus;

CTPYKTYpupoBaTb  MHPOpMaLMIO, nNpeacTaBnATb €€ B Pas3NMyHbIX  popmax,
WUNNOCTPUPOBATL rpadmyecky;

OLEeHMBATb HAAEKHOCTb MWHOOPMALMM NO CaMOCTOATENbHO CHOPMYNUPOBAHHbLIM
KpUTEPUAM.

KoMmMyHUMKaTUBHbIEe YHUBEpCanbHble y4ebHble AeicTBUA

O6uweHue:

BOCMPUHMMATb U GOPMYINPOBATb CYXKAEHUA B COOTBETCTBUWM C YCNOBUAMM U LENAMM
0bLWeHNA, ACHO, TOYHO, FPAMOTHO BbIPaKaTb CBOK TOYKY 3PEHUA B YCTHbIX U MUCbMEHHbIX
TEKCTax, [aBaTb MNOACHEHMSA MO XOo4y PeweHUs 33a4ayu, KOMMEHTMPOBATb MOJyYEeHHbIN
pe3ynbTaT;

B XoA4e obcyKaeHua 3a4aBaTb BOMPOCHI MO CYLLECTBY 06CyXaaemol Tembl, Npobaemsl,
pelaemoi 3a4auu, BbICKa3biBaTb UAEN, HALE/IEHHbIE HA MOWCK peLleHus, CONoCTaB/ATbL CBOU
CYKOEHUA C CYXKAEHUAMM APYrUX YYacTHUKOB AManora, obHapy»KMBaTb pasinMymMe U CXOACTBO
No3nuUnin, B KOPPeKTHON dopme GopMyanMpoBaTb PasHOrIacus, CBOM BO3PaXKeHUs;

NPeAcTaB/ATb Pe3y/bTaTbl pPelweHua 33a43a4M, SKCNepuMeHTa, UCCNen0BaHWUs, MPOEKTa,
CaMOCTOAITE/IbHO  BblIOMpPaTb ¢GopmMaT BLICTYNJEHMA C Y4E€TOM 33434 NpeseHTauum MU
0COBEHHOCTeN ayanuTopuUN.

PerynatusHbie yHMBepCa/ibHble yyebHble gencTBus

CamoopraHusaumsa:

COCTaB/ATb NAaH, aAropuTm peLleHuA 3a4auu, BblbupaTb cnocob peleHna c y4éTom
MMEIOLLMXCA PecypcoB M COHBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBATb U KOPPEKTUPOBATb
BapMaHTbl PELLIEHNI C Y4ETOM HOBON MHPOPMAL UK.

CaMOKOHTPO/1b, SMOLMOHA/IbHbI UHTEN/IEKT:

B/IaZleTb HaBblKAMK NO3HaBaTeNIbHON pedNeKCUM KaK 0CO3HAHMS COBEPLLUAEMbIX AENCTBUIM
M MbIC/IUTENIbHBIX MPOLLECCOB, WX pPe3y/nbTaToB, BNAAETb CMOCO6amMM CaMOMPOBEPKM,
CaMOKOHTPO/IA NpoLecca U pe3y/ibTaTa peLleHna MaTeMaTUYECKON 3a434um;



npeasnaeTb TPYAHOCTU, KOTOPble MOrYT BO3HWKHYTb MPWU pelleHuM 3agayu, BHOCUTb
KOPPEKTMBbI B AEATENIbHOCTb HAa OCHOBE HOBbIX 0OCTOATENLCTB, AAHHbIX, HANAEHHbIX OWMKOOK,
BbIIB/IEHHbIX TPYAHOCTEWN;

OLEHMBATb COOTBETCTBME pe3y/nbTaTa LUEAU W YCIOBUAM, OOBACHATb MPUYUHDI
OOCTUKEHUA WIM HEAOCTUNKEHUA pPe3y/NbTaToB AeATeNbHOCTU, HaxoA4WUTb OWWOKY, AaBaTb
OLLeHKY NPpMoBpEeTEHHOMY ONbITY.

CoBMecCTHanA AeATeNbHOCTb:

NMOHMMATb M MCNO/b30BATb NPEUMYLLECTBA KOMAHAHON U MHAMBMAYANbHOW PaboTbl Npu
peweHMn y4yebHbIX 3a4ay, MNPUHUMATb LENb COBMECTHOM [AeATeNbHOCTM, MNIaHMPOBaTb
OpraHM3aumnio COBMeCTHOM paboTbl, pacnpenenatb BUAbl paboT, AOroBapuBaThca, 0bCyXKaaTb
npouecc 1 pesynbTaT paboTbl, 0606LaTh MHEHMA HECKOJIbKUX NIOAEN;

y4yacTBOBaATb B rpynnoBbix ¢opmax paboTbl (0bcyKaeHMA, 0OMeH MHEHWI, «MO3rosble
WTYPMbI» U WHbIE), BbINOJIHATL CBOK YacCTb PaboTbl U KOOPAMHWMPOBATL CBOU AEUCTBUA C
APYTMMW Y/leHaMW KOMaHAbl, OLEHMBATb KAayecTBO CBOEro BKAaAa B 0OOWMI MPOAYKT Mo
Kputepuam, cGopmynnmpoBaHHbIM Y4aCTHUKAMM B3aUMOLENCTBUS.

NPEAMETHDIE PE3Y/IbTATbI

K KoHuy 10 Knacca obyyatowminca HayumnTca:

. cBO6OAHO ONEpPMPOBaTb OCHOBHLIMU MOHATUAMWU CTEPEOMETPUU NPU PELLIEHUM
3a/a4y M NPoBEeAEHUN MAaTEMATUYECKUX PACCYKAEHUN;

. NPUMEHATb aKCMOMbl CTEPEOMETPUU U CNeacTBUA M3 HUX NPU  pelleHun
reomeTpuyecKkux 3agav;

. KnaccupuumposaTb B3aMMHOE PaCMONOXKEHWE MPAMbIX B MPOCTPAHCTBE,
N/IOCKOCTEN B NPOCTPAHCTBE, NPAMbIX M MIOCKOCTEN B MPOCTPAHCTBE;

. cBOBOAHO ONepupoBaTb MOHATUAMM, CBA3AHHBIMK C yrAaMW B MPOCTPAHCTBE:
MeXAy NPAMbIMM B NPOCTPAHCTBE, MeXAY NPAMOW U NJAOCKOCTbIO;

. cB0604HO ONepupoBaTb NOHATUAMM, CBA3AHHbIMMU C MHOTOTPaHHUKaMU;

. cBO6OAHO pacno3HaBaTb OCHOBHbIE BUAbl MHOTOTPaHHMKOB (Np13ma, nupamunaa,
NPAMOYroJ/ibHbIM Napannenenunes, Kyb);

. KnaccuduumMpoBaTb MHOTOrpaHHUKMK, BbiIbBUpasa OCHOBaHMA ANA KnaccudpuKkaumm;

. cBob604HO onepunpoBaTbh NOHATUAMM, CBA3AHHbIMU C CEYEHUEM MHOTOrpaHHUKOB
N/IOCKOCTbHO;

. BbINOJIHATb MapannesibHoe, LEeHTPasbHOE W OPTOroHa/libHOE MPOEKTUPOBaHUE
bUryp Ha NJI0CKOCTb, BbINONHATL N306parkeHMa GUryp Ha NIOCKOCTY;

. CTPOUTb CEYEHUS MHOFOrPaHHMKOB Pas3/IMYHbIMKM  METOAaMW, BbINOAHATb

(BBIHOCHbIE) NNOCKUE YEPTEXM U3 PUCYHKOB MPOCTbIX 0O6BEMHbIX GUryp: BUA CBEpXY, COOKY,
CHU3Y;

. BbIYMCAATL NIOWAAM MOBEPXHOCTEM MHOrOrpaHHMKOB (Mpu3ma, nupamuga),
reoMeTPUYECKUX TeN C NPUMeHeHEM GopMy;

. cBO6OAHO ONEepmMpoBaTb MOHATUAMWU: CUMMETPUS B NPOCTPAHCTBE, LLEHTP, OCb U
N/IOCKOCTb CUMMETPUMN, LLEHTP, OCb U NIOCKOCTb CUMMETPUM GUTYPbI;

. cBOGOAHO oOMepupoBaTb MOHATUAMMW, COOTBETCTBYHOLIMMKU  BEKTOpam U
KoopAMHaTam B NPOCTPAHCTBE;

. BbINOJIHATb AEMNCTBUA HAZ BEKTOPaAMU;



. peLaTb 334341 Ha A0Ka3aTeNbCTBO MaTeMaTUYECKMX OTHOLIEHUIN U HaXoXaeHue
reoOMeTPUYECKMX BEAUYUH, MPUMEHAS U3BECTHble METOAbl MPU peleHMM MaTeMaTUYecKuX
3334 NOBbILEHHOIO M BbICOKOTO YPOBHA CNOXKHOCTY;

. NPUMEHATb  NpoOCTeMwne  MNpPOorpamMmMHble  CpeacTBa WU 3/IEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKMX 334aVY;

. u3BneKatb, npeobpa3oBbiBaTb W  MHTEPNPETUPOBaTb  MHPOpMAUUIO O
NPOCTPAHCTBEHHbIX FeEOMETPUYECKUX PUrypax, NpeacTaBAEHHYIO HA YepTeXKax U PUCYHKaX;

o NPUMEHATb MOJlyYEeHHble 3HAHWA HA MPAKTUKE: CPaBHMBATb M aHA/NN3MPOBaATb
peanbHble CUTYyaLMW, MPUMEHATb W3Yy4YEeHHble TMOHATMA B MNpoLecce MOWUCKA peLleHun
MaTeMaTMyeckn cPopmyMPOBAHHONW MPo6eMbl, MOAENNPOBATb pPeasibHble CUTYyaLUUK Ha
A3blKe reoMeTpun, UCCNefoBaTb NOCTPOEHHblE MOAENN C UCMO/NIb30BAaHUEM FEOMETPUYECKUX
MOHATUI M Teopem, annapata anrebpbl, pewaTtb MNpPaKTUYECKMe 3a4ayM, CBA3AHHble C
HaxXOXXAEHNEM reOMEeTPUYECKNX BENNYMH;

. UMeTb NpeacTaBaeHna 06 OCHOBHbIX 3Tanax Pa3BUTUA FTEOMETPUM KaK COCTaBHOM
YyacTn GpyHOAMEHTA Pa3BUTUA TEXHOIOTUN.

K KoHuy 11 Knacca obyyatowminca HayumnTca:

. cBO6OAHO oOnepupoBaTb MNOHATUAMM, CBA3AHHLIMU C  UWINHAPUYECKOMN,
KOHWYeCKol 1 chepmnyeckoi NoBepPXHOCTAMM, 0OBACHATb CNOCOObI NONYYEHUS;

. onepupoBaTb MNOHATUAMMW, CBA3AHHbIMW C TeNaMM BPALLEHMA: UWAUHOPOM,
KOHycoMm, chepoi 1 apom;

. pacno3HaBaTb Tesa BpalleHuA (UMAMHAP, KOHYC, cdepa M Wwap) U oO6bACHATb
cnocobbl NoNyYeHMA TeN BPaALLEHUS;

. KnaccupuumpoBaTb B3aMMHOE PacnonoXKeHue chepbl U NAOCKOCTH;

. BbIYMCAATb BEIMYMHBI 3/IEMEHTOB MHOTOTPAaHHMKOB U Te/ BpalLeHUA, 06bEMbI U1

naowaan noBepxHOCTEM MHOTOrPaHHMKOB M Ten BPaALLEHWUs, TFeOMETPUYECKMX Ten ¢
npumeHeHnem bopmyn;

. cBobogHO onepupoBaTb MOHATUAMMU, CBA3AHHbIMM C KOMOMHAUMAMKW Ten
BPaWEHNS U MHOTOrPaHHUKOB: MHOFOrPaHHUK, BMMCaHHbIN B chepy M OMUCAHHbIA OKOMO
codepbl, chpepa, BNMCaHHASA B MHOTOTPAaHHUK WX TeNo BpaLleHus;

. BbIYUC/IATD COOTHOLWIEHUA MeXAy naowagamm MnoBepxXHOCTEM U 0BbEMaMU
noAo6HbIX Ten;

. nsobpaxkaTb M3yyaemble GUrypbl, BbINONHATb (BbIHOCHbLIE) MIOCKME YEPTEKMU U3
PUCYHKOB MpPOCTbIX O6BEMHbIX uUryp: BMA CBEpXy, COOKy, CHWU3Y, CTPOUTb CEYEHUs Ten
BpaLLeHus;

. M3BNEKaTb, MWHTeprnpeTMpoBaTb W  nNpeobpas3oBbiBaTb WHPOpPMALMIO O
NPOCTPaHCTBEHHbIX FeOMETPUYECKUX GUrypax, NpeacTaB/AeHHYIO Ha YepTENKaX U PUCYHKAX;

. cBO6OAHO ONEpMpPOBaTb MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BbINO/IHATL ONepaLUum Haj, BeKTopamu;

. 3a[aBaTb NOCKOCTb YPaBHEHWEM B AEKAPTOBOM CUCTEME KOOPAMHAT;

. pewaTb reoMeTpuYeckne 3aJauvm Ha BbIYMCIAEHWUE YINI0B MEXKAY NPAMbIMU U

NJIOCKOCTAMMW, BblYUC/IEHME PACCTOAHWUIN OT TOYKM A0 MNOCKOCTM, B LLE/IOM, Ha NPUMEHEHMe
BEKTOPHO-KOOPAMHATHOrO METOAa NpU peLleHnu;

. cBOOOAHO OMepupoBaTb  MOHATUAMM, CBA3AHHbIMM C  ABMXKEHWEM B
NPOCTPAHCTBE, 3HATb CBOMCTBA ABUMKEHUN;
. BbINOJ/IHATb M306PaXKEHNA MHOTOTPAHHUKOB M TeN BPALLEHWA NPU NapanieNbHOM

nepeHoce, LEHTPAIbHOM CUMMETPUM, 3E€PKAIbHON CUMMETPUM, NPU NOBOPOTE BOKPYF NPAMOW,
npeobpa3oBaHuMAa Nnogobus;



° CTPOUTb cCe4vyeHnA MHOTorpaHHMKOB W Ten BpaweHnA:

ceyeHnAa uUunnanHpgpa

(napannenbHo M NepneHAMKYNAPHO OCK), CeYeHMA KOHyca (napansiesibHble OCHOBAHWUIO WU
npoxoasiine yepes BepLIMHY), CEYEHUA Wapa;

. MCNoNb30BaTb METOAbl MOCTPOEHUA CEYEeHUM: MeToh C/lefoB, MEeTos,
BHYTPEHHEro NPOeKTUPOBAHMA, METOZ NEPEHOCA CEKYLLEN MNOCKOCTH;

. [0Ka3blBaTb rEOMETPUYECKUNE YTBEPHKAEHUSA;

. NPUMEHATb reomeTpuyeckme ¢GaKTbl A1A peleHua CTePeoMeTPUYECKMX 3a4ad,

NpeAnofaratoLLMX HECKO/IbKO LWAroB peleHns, ecam ycaoBmA NPUMEHEHMA 3aaHbl B ABHON U
HesABHOW popme;
. pelwaTb 334341 Ha A0Ka3aTe/IbCTBO MaTeEMATUYECKUX OTHOLLEHWUI U HAXOXKAeHMe
reoMeTPUYECKUX BE/IMUNH;

° NMPUMEHATb

nporpammHble

cpeactea M

CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKUX 334a4;
. NPUMEHATb NOJIYYEHHbIE 3HAHWA Ha NPaKTUKe: CpaBHMBATb, aHANN3UPOBATb M
OUEHMBATb peasibHble CUTyauuu,
npouecce NOUCKa pelleHna MaTeMaTuyeckn chopmyanmpoBaHHON Npobiembl, MOAEANPOBaATb

peanbHblE
MCNOJZIb30OBaHNEM

CUTyauunn Ha

A3blKe
reoMmeTpnyecknx

NPUMEHATb WU3y4YeHHble MOHATUA, TEOpPEMbI,

reomeTpum,
NOHATUI

M Teopem,

ncecnenosaTb

annaparta

91EKTPOHHO-KOMMYHUKaALUMOHHbIE

CBOMNCTBA B

NMOCTPOEHHblE MOAENN ¢
anrebpbl, pewatb

NpPaKTUYECKNE 3aa4m, CBA3AHHbIE C HAXOXKAEHNEM rEOMETPUYECKMX BETUUYNH;
. MMeTb NpeacTaBneHna 06 OCHOBHbIX 3TaMax Pa3BUTUA FTEOMETPUM KaK COCTAaBHOM
yactu GyHAAMEHTA Pa3BUTUSA TEXHONOTUA.

TEMATUYECKOE N/IAHUWPOBAHUE

10 KNACC

Ne HanmeHoBaHue KonunyecTtso yacos ‘ DNIeKTPOHHbIEe (undpossbie)

n/n pa3aenos n Tem Bcerol|KonTponbHbie| Mpaktuueckme obpasoBaTenbHble pecypchbl

nporpamml paboTbl paboTbl

1 |BeegeHue B 23 1 https://lesson.academy-
CTEPEOMETPUIO content.myschool.edu.ru/catalog

2 |[BsaumHoe 6 1 https://lesson.academy-
pacrnonoXxeHne NPAMbIX content.myschool.edu.ru/catalog
B NPOCTPaHCTBE

3 ||[MapannenbHocCTb 8 https://lesson.academy-
NPAMbIX U NNIOCKOCTEN B content.myschool.edu.ru/catalog
NpPOCTPaHCTBE

4 |[MepneHAUKYNAPHOCTb 25 https://lesson.academy-
NPAMbIX U NNOCKOCTEN B content.myschool.edu.ru/catalog
NpPOCTPaHCTBE

5 ||Yrabl u paccroaHusa 16 1 https://lesson.academy-

content.myschool.edu.ru/catalog
6 |[MHororpaHHuUKM 7 1 https://lesson.academy-
content.myschool.edu.ru/catalog

7 ||BekTopbi B 12 https://lesson.academy-

NpPOCTPaHCTBE content.myschool.edu.ru/catalog
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Ne HanmeHoBaHue KonunyecTtso yacos ‘ dneKTpoHHble (undposble)
n/n pa3aenos n Tem Bcerol|KonTponbHbie| Mpaktuueckme obpasoBaTenbHble pecypchbl
nporpammel paboTbl paboTbl
8 ||[MosTopeHwue, 9 2 https://lesson.academy-
obobuleHne n content.myschool.edu.ru/catalog
CUCTEMATM3ALNA 3HAHWNI
OBLLEE KOJTMYECTBO 105 6 0
YACOB MO NMPOrPAMME
11 KNACC
Ne HanmeHoBaHue Konunuectso yacos ‘ INEeKTPOHHble (undpoBble)
n/n pa3genos n Tem Bcero|KoHTponbHble| Mpaktuueckue obpaszoBaTenbHble pecypcbl
nporpammol paboTbl paboTbl
1 |[AHanuTU4YecKas 15 1 https://lesson.academy-
reomeTpus content.myschool.edu.ru/catalog
2 |[NoBTOpEHME, 15 1 https://lesson.academy-
obobueHne n content.myschool.edu.ru/catalog
cucTemaTmsaumn
3HAHWUM
3 ||O6bEém mHoOrorpaHHuKa || 17 1 https://lesson.academy-
content.myschool.edu.ru/catalog
4 |Tena BpalyeHun 24 1 https://lesson.academy-
content.myschool.edu.ru/catalog
5 |[Mnowaan noBepxHoctn | 9 1 https://lesson.academy-
N 06BEMbBI KPYTAbIX TEN content.myschool.edu.ru/catalog
6 |/dBuKeHuUA 5 1 https://lesson.academy-
content.myschool.edu.ru/catalog
7 |[NoBTopeHue, 14 2 https://lesson.academy-
obobuieHne n content.myschool.edu.ru/catalog
cucTemaTtmsaumn
3HaHUM
OBLLEE KOMIMYECTBO 99 8 0
YACOB MO NPOrPAMME
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