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MNOACHUTEJIBHASA 3AIINCKA

FeomeTpus ABNSeTCA OAHMM M3 6a30BbIX KYPCOB Ha YPOBHE CPefHero
obLlero obpa3oBaHNs, TaK Kak 06ecreymBaeT BO3MOXHOCTb U3YUYeHUS ANCLMN/IVH
eCTECTBEHHO-Hay4YHOW HanpaB/fIeHHOCTU M MpPeAMETOB TYMaHWUTApHOIO LMKIa.
[MOCKONMbKY ~ /IOTMYECKOe  MblliieHne,  opmmupyeMoe  MNpu  U3Yy4YeHUU
06yyatoLLMMUCA MOHATUIAHBIX OCHOB reOMeTpuW, NMPU [0Ka3aTeNbCTBE TEOPEM U
MOCTPOEHUN LEMOYKN NIOFMYECKUX YTBEPXKAEHWUIA MPU PELLEHNN TeOMETPUYECKMX
3afja4y, YMeHWe BblABMAraTb W ONpoBepratb rUMOTe3bl HEMoCpPeACcTBEHHO
MCMOMb3YHTCA MPU peLleHnn 3afay ecTeCTBEHHO-HaY4YHOro UMKIa, B YaCTHOCTM
(hn3myeckmx 3agau.

Llenb ocBOeHMSA nporpammbl y4ebHOro Kypca «lreomeTpusi» Ha yriny6/eHHOM
YPOBHE — pasBUTME WHAMBUAYaA/IbHbIX CMOCOOGHOCTEN, 0O6YyYaroLMxcs npu
N3y4YeHUW reoMeTpun, Kak COCTaB/IsoLLeN NpeaMeTHON obnactn «MaTematumka u
NHQopMaTUKa»  yepe3  obecreyeHMe  BO3MOXHOCTW  MPUOBPETEHUS  U”
NCMOMb30BaHNA 60nee  TNYOOKMX TeOMETPUYECKUX 3HAHWUI 1 [LelCTBUMN,
cneun@uyYHbIX reoMeTpumn, U HeOOXOANMBIX A8 YCMELHOro nNPoMecCcMoHa/IbHOro
06pa3oBaHKs, CBA3AHHOMO C UCMO/b30BaHNEM MaTEMATUKN.

MpUOPUTETHLIMU 33fa4amMn Kypca FeoMeTpun Ha Yrny6/ieHHOM YPOBHE,
PacLLUMPAIOLLMMUN 1 YCUNNBAKOLLMMUN KYPC 6a30BOr0 YPOBHS, ABNAKOTCA:

pacluMpeHne NpeacTaBneHns 0 reOMETPUM Kak YacTh MUPOBOW KyMbTypbl U
(hopMMpOBaHMEe 0CO3HAHNA B3aMMOCBA3M FEOMETPUM C OKPYXKatoLLLMM MUPOM:;

(hopMUpOBaHMe MPeACTaBNEHNS O MNPOCTPAHCTBEHHbIX QUrypax Kak o
BaXXHEMLIMX MaTeMaTUYeCKUX MOLENsx, NO3BONAOLWMX OMNUCbIBaTb M KU3y4aTb
pasHble AB/IEHNA OKPYXKatoLLEro Mupa, 3HaHm1e NOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reomeTpuu;

(hopMUpOBaHMe  YMeHWA  Bfafe€Tb  OCHOBHbIMW  MOHATUAMW O
MPOCTPAHCTBEHHBbIX (Urypax M WX OCHOBHbIMW CBOWCTBAMW, 3HaHME TEOPEM,
(hopMyn U yMeHUe KX MPUMEHSATb, YMEHUS [0KasblBaTb TEOPEMbl U HaXOAWTb
HeCTaHapTHble CNOCOO6bLI PeLleHns 3aaay;

(hopMUpOBaHMe YMEHUA pPacro3HaBaTb Ha YepTeXkax, MOAENSX U B peasibHOM
MWPE MHOTOrpaHHWKM W Tena BpalleHWs, KOHCTPYMpOBaTb reOMeTpUYecKue
MoAenu;

(hopMMpOBaHME MOHUMAHNA BO3MOXXHOCTU aKCMOMAaTMYECKOro MOCTPOEHMS
MaTeMaTUYecKnX Teopwuid, (HOPMUPOBAHWME MOHMMAHUS POIM aKCUOMATUKU MpK
MPOBeAEHNN PACCYXAEHWNA,

(hopMMpOBaHMe YMeHUs BflafeTb MeTofaMu [O0Ka3aTe/lbCTB M a/irOPUTMOB
PELUeHNs,, YMEHNA UX MNPUMEHSTb, MPOBOAUTL A0OKas3aTe/lbHble PacCyXAeHus B
X0[le PELLEHNS CTEPEOMETPUYECKMX 3aa4 U 3aay C MPaKTUYECKUM COepPXKaHUeM,
(hopMMpoBaHMe  MpPeAcTaBNeHMs O  HeobXoAUMOCTM  AOKas3aTe/lbCTB  Mpu



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHWA 1 PONN aKCMOMATUKIK B NPOBEAEHNN
AefyKTUBHbIX PacCy>KaeHWi;

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

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMEHUS pacno3HaBaTb MPOABIEHUS TEOMETPUYECKUX MOHATUA, OOBLEKTOB W
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUn Apyrux
yyebHbIX  MNPeAMETOB, MNPOSAB/EHUA  3aBUCUMOCTEN M 3aKOHOMEPHOCTEMN,
MOZENMPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTeprpeTawmmn Noy4YeHHbIX pe3ynbTaTos.

OCHOBHbIMK COfiePXKaTeNIbHbIMU JIMHUAMU Y4eBHOro Kypca «leomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBe», «[ABMKEHUA B MPOCTPAHCTBE.

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWE «yMeTb OMEPUPOBATb
MOHATUAMM», PeneBaHTHbIMW TEOMETPUM Ha Yrny6/EHHOM YPOBHE 00y4YeHMsi B
10-11 knaccax, OTHOCUTCS KO BCEM COfep>KaTe/lbHbIM IMHUAM Yy4ebHOro Kypca, a
(hopmMrpoBaHMe  NIOTUYECKMX  YMEHWA  pacnpefenseTci He  TOMbKO Mo
cogepxxartesibHbIM IMHUAM, HO 1 N0 rogam oby4veHunsi. CoaepxxaHme o6pa3oBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTaM 0CBOeHUs PefepasibHOW paboyel
nporpamMmbl, pacnpeseneHHbIM Mo rogaM 06y4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4YToObl KO BCEM OCHOBHbIM, NPUHLMMNNAILHBIM BONPOCcam 06y4aroLLmecs
obpawianMcb  HeOLHOKpPaTHO. 3TO  MO3BOMSAET  OpraHn3oBaTb  OBfaJeHue
reoOMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/eoBaTe/lbHO U NOCTynaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BK/HOYATb B 06LLYHO
CUCTEMY FEOMETPUYECKUX NPEeACTaBNEHNIA 00YYatOLLMXCS, paclunpss 1 yrnyonss
ee, 06pasys NPOYHbIE MHOXECTBEHHbIE CBSA3N.

Mepexof K U3y4eHo reOMeTpumM Ha yriy6/1eHHOM YPOBHE MO3BO/SET:

co3gaTb ycnosua  And  auddepeHumraumMnm - 00y4veHusi,  MOCTPOEHUN
NHAVBUAYa/IbHBIX  00pa3oBaTe/lbHbIX MporpaMmM, 06ecrneynTb  Yriay6/ieHHoe
M3y4eHne reomMeTpumM Kak cocTaBnstoLein yuebHoro npegmeta «MateMaTukay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
YY4ETOM BblGOpa 6yayllei npodeccumn, obecrieyrBass MPEEMCTBEHHOCTb MEXY
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha u3ydeHne y4yebHOro Kypca «leomeTpus» Ha Yrny6neHHOM YpOBHe
otBoamTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTepeoMeTpuu. Touka, npamas,  MIOCKOCTb,
MPOCTPaHCTBO. [loHATME 06 aKCMOMATMYEeCKOM MOCTPOEHUM CTepeoMeTpun:
aKC1OMbI CTEPEOMETPUN U CNELCTBUSA U3 HUX.

B3aumMHOe pacrnonoxeHne MpAMbIX B MPOCTPAHCTBE: MepeceKaroLmecs,
napannenbHble W CKpewmBarolmecs npsavble. TMpU3HaKM  CKPeLLMBatOLLLNXCS
npaMbIX. MapanieslbHOCTb NPAMBIX U NIOCKOCTEN B MPOCTPAHCTBE: NapasisiefibHble
NpsMble B NPOCTPaHCTBE, Napa/lfie/IbHOCTb TPEX NPAMbIX, NapanenbHOCTb NPSMON
W nnockocTu. [lapannenbHoe M LEHTpaibHOE MPOEKTUPOBaHMe, M300paxKeHne
(uryp. OCHOBHble CBOWCTBA Mapa//ie/lbHOro MPOEKTMPOBaHUA. W306paxkeHNe
(uryp B napasinenbHoin NPoeKunn. Yrnbl ¢ COHanpaB/ieHHbIMU CTOPOHAMW, YroJ
MeXay NpsAMbIMW B NPOCTpaHcTBe. MapanienibHOCTb NIOCKOCTEN: napasinebHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPaHCTBEHHbIE  (Urypbl Ha MOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHNE CEUYEHNIA.

MeprneHAMKYNAPHOCTL MPAMOIA U MOCKOCTU: NeprneHAnKyNsapHble npsMble B
MPOCTPaHCTBE, MpAMble MapaifefibHble U MepreHAnKYNsapHble K M0CKOCTY,
NpU3HaK NepneHanKynsapHOCTM NPsSIMOA U MNIOCKOCTW, TeopemMa O MpsiMON
nepneHANKYNApHOW MNOCKOCTMW. OpTOroHanbHoe MPOEKTMPOBaHME.
MepneHANKYNAP M HaK/OHHbIE: PacCTOsAHME OT TOYKWU [0 MOCKOCTW, PaccTosiHMe
OT MpPAMOA [0  MNJIOCKOCTW,  Mpoekums  urypbl  Ha  MNOCKOCTb.
MeprneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MNOCKOCTel. TeopemMa 0 TpeX nepreHAnKynspax.

Yrnbl B NPOCTPAHCTBE: Yron Mexay MpsamMoin 1 naoCKOCTbH, ABYrPaHHbIN
Yrofl, IMHERHbIN yron ABYrpaHHOro yrna. TPexrpaHHblid U MHOFOrpaHHbIe Yribl.
CBolicTBa MNOCKUX Yr/I0OB MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
ABYIPaHHbIX Yr/I0B TPEXTrpPaHHOro yrnia. TeopeMbl KOCMHYCOB W CUHYCOB [ANA
TPEXrpaHHOro yrna.

MHororpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. lMpusma: n-yrosbHas
npu3ma, npsMas 1 HakfoHHas NpPu3Mbl, 60KOBas M MOJHAsA MOBEPXHOCTb MPU3MbI,
Mapannenenunen, nNpPsAMOYrONbHbIA — napannenenunes W ero  CBOMCTBa.
KpaTuaillune nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Jwinepa.
MpocTpaHCcTBeHHasa Teopema [Mudparopa. lMupammpa: n-yronbHas nupaMmmia,
NMpaBuibHas U YyceyeHHad nupamuibl. CBoilcTBa pebep M OGOKOBbLIX TpaHeit
npasuibHOW nNupamuibl. [paBuibHbIE MHOFOrPaHHWKW: MpaBWibHas MnpusMa u



NpaBWbHas MupamMuiaa, MpaBW/bHas TPeYronbHas nupaMuaa W NpaBUsbHbINA
TeTpasgp, Ky6. [pefcTaBneHWe O MpaBWbHBIX MHOrOrpaHHMKax: OKTasjp,
[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 MOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW MMpaMnfbl,
Teopema 0 N/oLLaan YyCe4eHHON npamMmapi.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MNPaBUIbHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunefa, CUMMETPUA NPaBUbHbIX MNPWU3M, CUMMETPUS MPaBU/IbHON
nupamngpl.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/EBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJM/IMHEaPHble, COHarnpaB/eHHblE W MPOTUBOMOMOXKHO
Hanpa./IeHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [eNCTBINSA C BEKTOPaMU: CNIOXEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeEKTOpa Ha
ymcno. CBOWMCTBaA CNOXEHNA BEKTOPOB. CBOIMCTBA YMHOXEHMWSI BEKTOpa Ha 4mcho.
MoHATME KOMMnaHapHble BeKTOpPbl. MpM3HaK KOMMIaHAPHOCTN TPEX BEKTOPOB.
MpaBuno napannenenunefa. TeopemMa O pPas3fiOXEHUW BekKTopa MO  TPEM
HEKOMMNaHapHbIM  BekTopaMm.  [lpsimMoyronbHas  cuCTEMa  KoopAuHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBsisb MeXAy KoOopAMHaTamu BeKTopa U
KoopAuMHaTaMu TOoYeK. YTon Mexay BekTopamu. CkanspHoe npov3sBefeHue
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYeCKas [MOBEPXHOCTb,
chepmyeckas MOBEPXHOCTb, 06pasytoliMe MOBEPXHOCTEN. Tena BpaLleHWs:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYyC, cthepa, Lap. B3avMHOe pacrnonoXeHume
ctepbl M NMIOCKOCTW, KacaTefbHass MMOCKOCTb K cepe. W3obpaxeHue Ten
BpaLleHMs Ha MIOCKOCTW. Pa3BépTka UMAnHApa v KoHyca. CummeTpus cdepbl 1
Luapa.

O6bém. OcHOBHble cBOicTBa 00bEMOB Ten. Teopema 06 06bEME
NPSIMOYrONbHOr0 napansenenuneda WU cneacTems u3 Hee. O6bLEM MpsAMOU WU
HaK/IOHHOW MpPW3Mbl, UWIMHAPA, NMpaMuabl U KoHyca. O6beM Liapa 1 LWapoBoro
CerMeHTa.

KombuHaumn Ten BpaweHWs M MHOrorpaHHWKoB. [pu3ma, BnmncaHHas B
UMAMHAP, OMuCaHHas OKOMo uwanHgpa. [lepeceveHve cgepbl U Wwapa ¢
MNOCKOCTbIO. KacaHue wapa 1 ciepbl MNOCKOCTbI. OHATME MHOrOrpaHHUKa,



OMMCAHHOro OKOJI0 Ciepbl, CHepbl, BMWCAHHOW B MHOTOrpaHHWK WA Teno
BpaLLeHus.

Mnowaib NOBEPXHOCTM UWIMHAPA, KOHYCa, niowaib ciepbl U eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLLEHWE O06BLEMOB, MNOLWIAAE MNOBEPXHOCTEN
noao6HbIX uryp. lNpeobpasoBaHne nogobus, romoteTus. PelleHWe 3agady Ha
MIOCKOCTU C UCMOJIb30BAHNEM CTEPEOMETPUYECKMX METOAOB.

[MoCcTpoeHMe CeveHNin MHOTOrpaHHMKOB U Te/ BPaLeHWs: CeYeHns umnmHapa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHUA Lapa, METOAbl NMOCTPOEHMS
CeYeHUin: MeTof CnefoB, MeTOL BHYTPEHHEro MPOEKTUPOBaHUS, MeTO[, NnepeHoca
CeKyLLEen NI0CKOCTN.

BeKTOpLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHUs. [1psamMoyrosbHas
cucTeMa KoopavHaT B NpocTpaHcTBe. KoopanHaThl BeKTopa. PasnoXeHue BekTopa
no 6asucy. KoopAuMHATHO-BEKTOPHbLIA METOA MNpU pPeLUeHMU TeOMETPUYECKMX
3ajau.

J{BUKeHNs] B IPOCTPAHCTBE

[BmxeHNs npocTtpaHcTBa. OToOpakeHWs. [BMKXEHUA N PaBEHCTBO (uryp.
Obuwpme cBoiCTBa [ABWMXKEHWWA. Buabl ABWKEHWA: nNapasinenbHblii  NepeHoc,
LleHTpa/lbHass CUMMETPUSA, 3epKasibHasd CUMMETPUS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpaszoBaHus nNogobus. Mpsmas u cgepa iinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMKM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIN0  YjleHa  POCCUICKOro  O6LlecTBa,  MpeAcTaBieHMe O
MaTemMaTUYecknX OCHOBaX (DYHKLMOHMPOBAHUSA PasfinyHbIX CTPYKTYP, SBMEHWUNA,
npoueasyp rpaxgaHcKoro ob6ulectsa (BblOOPbI, ONPOCbI W APYroe), YmeHwue
B3aMMO/eNCcTBOBaTb C COUMASIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOpMMPOBAHHOCTb POCCUICKOW FPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHMS K
MPOLUIOMY M HACTOSALLEMY POCCUIACKOW MaTeMaTWKMW, LleHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
3KOHOMUKMU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

0CO3HaHWe AYXOBHbIX LieHHOCTEN POCCUICKOro Hapoga, chopMMPOBaHHOCTb
HPaBCTBEHHOIO CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO YYEHOro, 0CO3HaHue
NNYHOT O BKMazda B MOCTPOEHME YCTOMUNBOrO GYayLLEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTeN, 06bLEKTOB, 3afay, PeLleHunid, paccy X AeHNin, BOCNPUUMYMBOCTb
K MaTeMaTUYeCKNM acreKTam pasfMyHbIX BUAOB UCKYCCTBa;

5) puzuveckoe BoCIUTAHME:

CPOPMMPOBAHHOCTL  YMEHUA MPUMEHATb  MaTeMaTU4yecKme 3HaHuS B
MHTepecax 340pOBOro 1 6e30MmacHOro 06pasa >KM3H1, 0TBETCTBEHHOE OTHOLLIEHWE K
CBOEMY 3[10pOBbHO (3[40POBOE NMUTaHWE, COanaHCUPOBAHHBIA PEXUM 3aHATUA W
OTAbIXa, PerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
MpY 3aHATUAX CNOPTUBHO-0340POBUTENbHON AeATENIbHOCTLIO;

6) TpyaoBOe BOCIUTAHHE:

FrOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU TPYAONHousa, WHTepec K
pas3inyHbIM  cthepaM  NPOJECCUOHANIbHON  AeATEeNIbHOCTW,  CBSI3aHHbIM  C
MaTeMaTUKOM W €€ MPUMOXKEHUSIMX, YMEHMe COoBepLlaTb OCO3HAHHbIN BbIGOP
Oyaywiein npodgeccun UM peann3oBbiBaTb COOCTBEHHbLIE YKM3HEHHbIE MJIaHbl,
FrOTOBHOCTb W CMOCOOHOCTb K MareMaTuyeckomy  00pasoBaHUIO U



camoo6pa3oBaHUIO Ha MPOTSXKEHUM BCEM >KMU3HW, TOTOBHOCTb K aKTUBHOMY
Yy4acTuIO B PeLLeHNN NPaKTUYeCKNX 3aaa4 MaTeMaTUYecKo HamnpasieHHOCTY;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

COPMUPOBAHHOCTb  3KO/IOFMYECKOM  KYNbTypbl, MOHWMaHWE  BMSHUA
COLManbHO-3KOHOMMYECKNX MPOLIECCOB Ha COCTOSIHWE NMPUPOAHOWA M COLMabHOM
Cpe/ibl, 0CO3HaHWe rN06abHOr0 XapakTepa 3KOM0rMyYecKnx Npob/iem, opueHTaLums
Ha MPUMeHeHMe MaTeMaTUYeCKUX 3HaHWA [N pelleHus 3agad B 06nactu
OKpY)KaloLLlel cpefpbl, MNJaHUPOBaHWE MOCTYNKOB W OLEHKA MX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLERN cpefbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

ChOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pasBUTUA  HayKM U OOLLECTBEHHON  NPaKTUKW,  MOHWMaHMWe
MaTeMaTUYeCKOM HayKM KaK cdiepbl 4e/loBeYECKOW [AesTeNbHOCTW, 3TanoB ee
pasBUTUA M 3HAYMMOCTM [N pPasBUTMA LUUBWUIU3ALMW, OBNafeHue A3bIKOM
mMaTeMaTMKN M MaTemaTMyeCKOW KyNbTypouM Kak CpefCTBOM MO3HaHWUA Mupa,
FTOTOBHOCTb OCYLLECTBNATL MPOEKTHYH W UCCNefoBaTeNlbCKy0 AeATeNbHOCTb
NHANBWOYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JjornyecKkue 1eMCTBUSA:

BbISBNISATb N XapaKTepu3oBaTb CYLLECTBEHHblE MPU3HAKM MaTeMaTUYeCKMX
OObEKTOB, MOHATUA, OTHOLUEHMIA  MeXxay MOHATUAMMK,  (hOPMYNMPOBaThb
onpeaeneHns MOHATUIA, yCTaHaBNMBATb CYLLECTBEHHbIN MPU3HaK KnaccuguKkawmu,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpUHMMATb,  (hOpMynMpoBaTb M Npeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE U OTPULATENIbHbIE, eAMHNYHbIE, YaCTHbIE 1 00LLME, YCNOBHbIE;

BbISIBNISITb MaTemMaTUyeCK/e 3aKOHOMEPHOCTK, B3aMOCBS3M 1 NPOTMUBOPEUNs
B (hakTax, AaHHbIX, HABGMIOLEHNAX W YTBEPXKAEHUAX, Mpegnaratb KpUTepun Ons
BbISIB/IEHUS1 3aKOHOMEPHOCTEN 1 MPOTUBOPEUNIA;

Aenatb BbIBOAbI C WCMO/Ib30BAHNEM 3aKOHOB JIOTMKW, Ae4YKTUBHbLIX U
NHAYKTUBHBIX YMO3aK/NHOUEHWI, YMO3aK/IHOUEeHWIA N0 aHaornu;

MPOBOAUTL CAMOCTOSATENbHO A0Ka3aTe/lbCTBa MaTEMATUYECKMNX YTBEPXKAEHNI
(MpAMbIe 1 OT NPOTUBHOIO), BbICTPaMBaTb apryMeHTaumIo, NPMBOAUTL NPUMEPbI U
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXKAEHWNA U BbIBOARI;

BbIGMpaTb CMoco6 pelleHns y4vebHOM 3agaum (CpaBHMBATb HECKO/bKO
BapuUaHTOB  pelleHWs, BbloMpaTb  Hambonee  NOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eiiCTBUSA:



MCMO/b30BaTb BOMPOCbI KaK WCC/eA0BaTe/lbCKUN UHCTPYMEHT MO3HAHUS,
(hopmynupoBaTb  BOMPOCLI,  (MKCUpYIOLLME  MPOTMBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MUCKOMOe M [aHHOe, (popMMpoBaTh rMnoTesy, aprymeHTUpoBaTtb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CM/IAHNUPOBaHHbIN 3KCMEPUMEHT, UCC/ef0BaHMe
Mo YCTaHOB/IEHNIO OCOBEHHOCTEN MaTeMaTMyecKoro 06LeKTa, ABMIeHNs, NpoLiecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATe/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
MPOBEAEHHOro  HabNIOAeHUs,  UCCNefoBaHUsA,  OLeHMBaTb  [OCTOBEPHOCTb
MOJTy4eHHbIX Pe3y/bTaToB, BbIBOAOB U 06006LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraTb
MPesAnosIOXKeHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AeULMTbI MH(OPMaLUn, LaHHbIX, HEOOXOANMBIX A4/19 OTBeTa Ha
BOMPOC 1 AN PeLleHns 3a4auu;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBaTb M MHTEPNPETUPOBaTb MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopM NpeacTaBeHUS;

CTPYKTYpUpOBaTb MH(OpMaLMIo, NMPeACTaBNAaATb ee B Pas3/IMYHbIX (popmax,
WNNOCTPUPOBATh rpatinyecku;

oLeHMBaTb HaeXHOCTb NH opmMaLmm no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCMPUHMMATb 1 OPMYNNPOBaThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
uenaMmm 06LI.I,eHI/IF|, ACHO, TOYHO, IrpaMOTHO BblPa>KaTb CBOKO TOYKY 3PEHNA B
YCTHbIX N TMUCbMEHHbIX TEKCTaX, AaBaTb MNOACHEHWA MO XOA4Y PeLeHUA 3afaydi,
KOMMEHTMNPOBATb I'IOﬂyl-IEHHbII7I pe3ynbTaT,

B X0fle 006CY>XAeHNs 3a[aBaTb BOMPOCHLI MO CYLUECTBY 06CY>XAAeMOIn TeMb,
Npo6nemMbl, pellaemoi 3afaun, BbICKasblBaTb WAEW, HALENEHHbIE Ha MOUCK
PeLeHNs, COMOCTaBNATb CBOM CY)XKAEHUS C CY)KAEHUSMWU APYrUX Y4YaCTHUKOB
ananora, 06HapyXXuBaTb pasniMyne U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopMynMpoBaTh pa3HOrnacus, CBON BO3PaXKEHWS;

NpeAcTaBNATb pPe3ynbTaTbl PELUEHMS 3a4a4um, SKCNePUMEHTa, UCCeaoBaHNs,
MPOeKTa, CamMOCTOSATENIbHO BbIGMPaTb (hOpMaT BLICTYMNEHUS C YYETOM 3adad
Mpe3eHTaLMmn 1 0CO6EHHOCTEN ayaAUTOPUN.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBNATb M/aH, aITOPUTM peLleHns 3a4a4un, BblIbupaTb CNocob peLleHus C
YUYETOM MMEIOLLMXCSA PECYPCOB 1 COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTMPOBaTb
N KOPPEKTUPOBATb BapnaHTbl PELLEHNIA C yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pepiekKCUM  KaK  OCO3HaHWA
COBEpPLUAEMbIX LENCTBUA M MbICUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeasuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PeLleHnn 3a4aduu,
BHOCWUTb KOPPEKTVBbI B AeATEe/IbHOCTb Ha OCHOBE HOBbLIX 06CTOATENLCTB, AaHHbIX,
HaleHHbIX OLIMOOK, BbISABMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BACHATb NPUUNHBI
LOCTVKEHUS UM HEeAOCTVKEHUS pe3ynibTaToB [AeATeNbHOCTM, HaXOAWUTb OLLUMOKY,
[1aBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMaTb M UCMOMb30BaTb MPenMyLLeCcTBa KOMaHAHON M MHANMBUAYA/IbHOW
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
[eATeNIbHOCTK, MNIaHMPOBaTb OpPraHM3auMi0 COBMECTHOM paboTbl, pacnpefensTsb
BUAbl pPaboT, [AoroeapmBaTtbCs, 00CYXAaTb Mpouecc W pesynbTar paboThl,
06006LWaTh MHEHMSA HECKO/bKUX NIOAEN;

y4yacTBOBaTb B rPynnoBbIX opmax paboTbl (06CY>KAeHWsA, 0OMeH MHEHWUMN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPAMHUPOBaTb CBOW [AEWCTBUA C APYTUMW YjleHaMW KOMaH[bl, OLEHMBaTb
KayecTBO CBOEro BK/afda B OOLLMIA MPOAYKT MO KpUTepUaM, CopMy/IMpOBaHHbIM
yyacCTHUKaMu B3aMMOLENCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K KoHuy 10 kaacca 06y4vatoWmMincs HayumnTcs:

e CBOOOJHO oOMepupoBaTb OCHOBHbLIMW MOHATUAMW CTEPEOMETPUM MPU
peLLeHnn 3aad U NPoBeAeHNN MaTEMATUYECKMX PaCcCY)XXAEHWIA;

e TNPUMEHATbL aKCUOMbl CTEPEOMETPUM U CNEeACTBUA U3 HUX MPU peLleHnu
reoMeTpUYEeCKnX 3aaau;

e KMaccM(MuMpoBaTbh B3aMMHOE PacCrofioKeHMe MPAMbIX B MPOCTPAHCTBE,
M0CKOCTEN B NPOCTPAHCTBE, MPAMbIX M NIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOLHO oOrepupoBaTb MOHATUAMW, CBA3AHHBIMW C  yrnamM B
MPOCTPAHCTBE: MeXAY MPAMbIMKA B MNPOCTPaHCTBE, MeXay MNpsMOn ©
N/IOCKOCTbIO;

e CBOOOZHO OMepupoBaTb NOHATUAMMU, CBA3AHHBLIMW C MHOTOrPaHHMKaMu,;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (MpU3Ma,
nMpamMmaa, NPAMOoYro/bHbI Napasinenenunes, Kyo);

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

e CBOOOLHO OMepupoBaTb  MOHATUAMM, CBS3@HHBIMWU C  CEYEeHUEM
MHOrOrpaHH1KOB NJIOCKOCTLHO;

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

e CTPOWUTb CEYEHUS MHOrOrpaHHMKOB Pas3/IMYHbIMN METOLAMMU, BbIMOHATb
(BbIHOCHbIE) MIOCKME YEPTEXM U3 PUCYHKOB MPOCTLIX 0OBEMHBLIX (PUTYp:
BN/ CBEPXY, COOKY, CHU3Y;

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

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUS B NMPOCTPAHCTBE, LIEHTP,
OCb W MNOCKOCTb CUMMETPWM, LEHTP, OCb W M/OCKOCTb CUMMETPUK
urypbi;

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

o BbIMOMHATL AENCTBUA HAJ BEKTOPaMMU,;

e pewartb 3aJayM Ha [0Ka3aTe/SIbCTBO MaTeMaTUYeCKMX OTHOLUEHUA U
HaxOoXAeHNe reoOMeTPUYECKUX BEIMYUH, NMPUMEHSAS W3BECTHblE MEeTO/b!
MNPy peLleHny maTeMaTUYecKux 3a4ay NoBbILLEHHOTO N BbICOKOTO YPOBHS
C/TIOXKHOCTW;

o MPUMEHATb NPOCTEALIME MPOrpaMMHble CPeacTBa W 3EKTPOHHO-
KOMMYHWKaLMOHHbIe CUCTEMbI MPU PELLEHNI CTEPEOMETPUYECKMX 3aaY;

e W3BNEKaTb, NpeobpasoBbliBaTb W WHTEPNPETUPOBATh MHGOPMALUIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeacTaBleHHY Ha
yepTeXax N PUCYHKaX,;

o MNPUMEHATb MOJlYYEHHbIE 3HAHWA Ha MNpPaKTUKe: CpaBHWBaTb U
aHaM3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYeHHble MOHATUS B
npouecce MNOMUCKa PeLeHns  MaTeMaTMyecKu  ChopMyMPOBaHHOWA
NMpo6/ieMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha SA3blKe TeOMEeTpuM,
nccnenoBaTb NMOCTPOEHHbIE MOAENN C UCMOMb30BAHWEM TeOMeTPUYECKUX
MOHATUIA 1 Teopem, annapata anredpbl, pelwaTb NpakTUYeckune 3afauu,
CBSI3aHHbIE C HAXOX/EHNEM reOMETPUYECKMX BENTNYMH;

e WUMeTb NpeAcTaBfieHNs 00 OCHOBHbLIX 3Tanax pasBUTUA FeOMeTPUM Kak
COCTaBHOM YacTu (PyHAAMeHTa pPasBUTUSA TEXHOJIOTUIA.

K KoHuy 11 kaacca 06y4vatoWmMines HayumnTes:



CBOOGOAHO OrnepupoBaTb MOHATUAMM, CBA3AHHLIMU C LWINHAPUYECKOMN,
KOHUYECKON W CHEPUYECKOM MOBEPXHOCTAMMU, OODBACHATL CMOCOObI
MosyyeHus;

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

pacrno3HaBaTb Tena BpaweHua (UMAMHAP, KOHYC, cdepa M wWwap) u
06BACHATL CNOCO6bLI NONMYYEHUS TeN BpaLeHus;

KnaccuguumpoBaTtb B3aMMHOE pacnosioXeHue cgepbl U NI0CKOCTY;
BbIYUCNISATb BEIMYMHBI 3IEMEHTOB MHOrOrpaHHWKOB W Ten BpalleHus,
06bEMbI U NOWAAN MOBEPXHOCTE MHOrOrpaHHMKOB U TeN BpaLleHWUs,
reoOMeTPUYECKNX TeN ¢ NPUMEHeHNEM (hopMY;

CBOOOAHO OMepupoBaTb MOHATMSAMU, CBA3AHHLIMU C KOMOMHAUUAMU Ter
BpalLleHUs U MHOrOrpaHHUKOB: MHOFOrPaHHWK, BMWCaHHbIA B cdepy u
OMMCaHHbIN 0KONO cthepbl, cepa, BNUCaHHas B MHOIMOrPaHHUK UAu Teno
BpaLLeHWs;

BbIYNCNIATb COOTHOLLIEHNA MeXAy NoLaasMn NoOBEPXHOCTEN N 06beMamMu
NOAO0GHbIX Ter;

n3o0bpaxarb M3yyaemble QUrypbl, BbIMNOMHATL (BbIHOCHbLIE) MNIOCKME
YEPTEeXM M3 PUCYHKOB MPOCTbIX 0OBLEMHbLIX (Uryp: BUA CBEpPXY, COOKY,
CHM3Y, CTPOUTb CEYEeHUs Tesl BpaLleHus;

N3BMeKaTb, WHTEPNpPeTMpoBaTb W MNPeobpas3oBbiBaTb WHGOPMaUMIO O
MPOCTPAHCTBEHHBLIX TEOMETPUYECKMX (urypax, MpeAcTaBNEHHY Ha
yepTeXax N PUCYHKaX;

CBO6GOHO OMEepPMPOBaThb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbINO/IHATL OMNepauun Haf BEKTOpamu;

3afaBaTb M0CKOCTb YpaBHEHVEM B IeKAPTOBOW CUCTEME KOOPAMHAT;
peLlatb reoOMeTpuUyecKmne 3agadm Ha BbIYUC/IEHME YTI0B MEXAY MPAMbIMU
M MNOCKOCTAMU, BbIYUCNEHME PACCTOAHWIA OT TOYKM A0 MJIOCKOCTM, B
LIe/IOM, Ha NPYMEHEHNEe BEKTOPHO-KOOPAMHATHOIO MeToAa Npwv peLleHnm;
CBOGOAHO OnNepmpoBaTb MOHATUSAMW, CBA3AHHLIMW C  [ABVKEHWEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [ABMXXEHWIA;

BbIMO/IHATL  M300PaXXEHUSA MHOTOrpaHHWKOB W Ten BpalleHus npu
napannensHOM  MepeHoce, LEHTPa/lbHOW  CUMMETPUM,  3epKaslbHOW
CUMMETPUK, NPU NOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHus Nogooms;
CTPOUTb CEYEHMSI MHOFOrPaHHNKOB W TeN BPaLLeHUs: CeYeHUs LunmHapa
(mapannensHO 1 NepneHANKYNAPHO 0CK), cedeHns KoHyca (napasnenbHble
OCHOBaHMIO 1 MPOXOAALLME Yepe3 BepLUMHY), CeYeHNs Lwapa;
MCMOMb30BaTb MeTOAbl MOCTPOEHWS CeYeHuid: METOA CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHUSA, METOA, NepeHoca CEKYLLE NTOCKOCTH;



[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHUS;
MPYMEHATb FeoMeTpUYecKre (hakTbl AN PeLleHns CTepeoMeTPUYECKMX
3aia4, npegnonararolmx HeCcKOSIbKO LIAroB peLUeHusi, ecin YC/IoBUS
MPUMEHEHUS 3alaHbl B SIBHOW M HESIBHON OPME;

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

MPYMEHATb NPOrpaMMHble CPeAcTBa M 3/1EKTPOHHO-KOMMYHUKaLMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKNX 3aaY;

MPUMEHATb  MOJlyYeHHble  3HaHUA  Ha  MNpakTWKe:  CpPaBHMUBATb,
aHanM3MpoBaTh Y OLEHMBATb peasibHble CUTyaLMK, MPUMEHSATb U3YUEHHbIE
MOHATUS, TEOPeMbl, CBOWCTBA B MpoLECcCe MNOMCKa  peLLeHns
mMaTemaTuyeckn  chopMy/IMpOBaHHON  NpoGnemMbl,  MOAENNPOBATb
peasbHble CUTyalUMM Ha 53blke FEOMETPUM, MCCNeAoBaTb MOCTPOEHHbIE
MOZENN C WUCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA W TEopeMm,
annapata anrebpbl, pewaTtb MNpPaKTUYeCKMe 3adayn, CBsA3aHHble C
HaX0XAEeHVEM FeOMETPUYECKNX BENTUYMH;

MMETb MpPeAcTaBfeHUsi 06 OCHOBHbIX 3Tamnax pa3BUTUS FEOMETPUMN Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUSA TEXHOJOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBanue pa3jaesioB dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE
n/n M TE€M IPOrpamMMsbl Bcero 5 IIpakTuyeckne padoTsl o0pa3oBaTe/ibHbIE PeCypPChI
PaooThbI
Bubnmnoteka LLOK
1 BBEAeHME B CTEPEOMETPMIO 23 1 https://m.eds00.ru/1c209e37
) B3anMHoe pacnonoxeHue 6 1 Bubnmnoteka LLOK
NPAMbIX B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
MapannensHoCTb NPAMBIX K
3 nnSCKOCTeVl B i 8 bubmmoreka LIOK
https://m.edsoo0.ru/1c209e37
MPOCTPaHCTBe
MepneHANKYNAPHOCTb
4 n FFI)MbIXp'VI I'I)}/'IOCFI)(OCTeI‘/JI B 25 bubnmoteka LIOK
P https://m.edsoo0.ru/1c209e37
MPOCTPaHCTBE
Bubnmnoteka LLOK
> Ykl ¥ paccToAHIA 16 ! https://m.edso0.ru/1c209e37
Bubnmnoteka LLOK
6 MHoOrorpaHHIky ! . https://m.edsoo0.ru/1c209e37
Bubnmnoteka LLOK
! BEKTOpb! B MPOCTPaHCTBE 12 https://m.edsoo0.ru/1c209e37
g [MoBTOpeHWe, 06006LLeHVE N 5 ’ Bubnnoteka LLOK
cucTeMaTu3aums 3HaHUi https://m.edsoo.ru/1c209e37
OBLUEE KOJIMYECTBO YACOB
L 102 6 0

Mo NPOrPAMME



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LIOK
! AHRANMTUHECKaA TEOMETPHS 15 ! https://m.edso00.ru/1c209e37
) MoBTOpeHME, 0606LLEHNE U 15 1 Bubnuoteka LIOK
cucTeMaTm3aLms 3HaHWiA https://m.edsoo.ru/1c209e37
. bubnunoteka LLOK
3 Obbem MHororpakHuka 17 . https://m.edso0o.ru/1c209e37
bubnunoteka LLOK
4 Tena epalLieHns 24 ! https://m.edso0o.ru/1c209e37
5 Mnowaam NoBepXHOCTN U 06BEMBI 9 1 Bubnuoteka LIOK
KpYyrnbIx Ten https://m.edso0o.ru/1c209e37
bubnunoteka LIOK
6 Aeivkenns > . https://m.edso0o.ru/1c209e37
- MoBTOpeHve, 0606LLEHVE 1 17 5 bubnunoteka LIOK
cucTemaTusaums 3HaHWiA https://m.edso00.ru/1c209e37
OBLUEE KOTMYECTBO YACOB MO NMPOrPAMME 102 8 0



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KoHTpoJbHbI

0 e padoThI

IIpakTuyeckn
e padoThl

Jara usyyenus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbIe Npasuna
N306paXkeHNs Ha
PUCYHKE M/I0CKOCTH,
napansiefibHbIX
npsiMbIX (OTPE3KOB),
cepefuHbl 0Tpe3ka

bnbnmoteka LLOK
https://m.edsoo.ru/aecc77cd

[MoHATKA
CTEPEOMETPUN:
TOYKa, Npsmas,
MN0CKOCTb,
MPOCTPaHCTBO.
OCHOBHbIe npasuna
N306paXkeHNs Ha
PUCYHKe MNJI0CKOCTH,
napansiefibHbIX
NpAMbIX (OTPe3KOB),
CepeAVHbl 0Tpe3Ka

bubnunoteka LLOK
https://m.edsoo.ru/aecc77cd

MNoHATUA:
nepecekatormecs
MI0CKOCTH,
nepecekatomecs
npamas n NaoCKoCTb;
NoJynpoCTPaHCTBO

bnbnuoteka LLOK
https://m.edsoo.ru/2d8a9c99



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99

MNoHATUA:
nepecekatowmecs
NI0CKOCTH,
nepecekatowmecs
npamas u NI0CKOCTb;
Nno/synpocTPaHCTBO

MHororpaHHuKN,
n306paxkeHne
NPOCTENLLNX
NPOCTPAHCTBEHHbIX
tmryp,
HECYLLIECTBYHOLLMX
06bEKTOB

MHororpaHHuKN,
n306paxkeHne
MPOCTEALLNX
NPOCTPAHCTBEHHbIX
turyp,
HECYLLIECTBYHOLLMX
06bEKTOB

Bubnunoteka LLOK
https://m.edsoo.ru/2d8a9c99

Bubnmnoteka LLOK
https://m.edsoo.ru/a63959d

Bubnmoteka LLOK
https://m.edsoo.ru/a63959d

AKCHOMbI
CTepeoMeTpun n
nepBble CNeAcTBUA
N3 HUX

Bubnmnoteka LLOK
https://m.edsoo.ru/Occ5c4fe

AKCNOMbI
CTepeomMeTpumn n
nepBble CNeacTBUA
N3 HUX

AKCUOMBbI

Bubnmnoteka LLOK
https://m.edso0.ru/239c8cb4

Bubnmnoteka LLOK



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

10

11

CTEPEOMETPUN 1
nepBble CNeAcTBus
13 HUX. Cnocobbl
3afaHuns NPAMbIX U
MNMOCKOCTEN B
MPOCTPaHCTBeE.
0O603Ha4veHns
NPAMbIX 1
NMO0CKOCTel

306paxeHne
CeYeHnn nmpamngpl,
Ky6a 1 npu3mbl,
KOTOpble NpoxoasT
yepes nx peodpa.
306paxeHne
nepeceyeHns
MOSTYyYeHHbIX
NIOCKOCTEN.
PackpalumBaHue
MOCTPOEHHbIX
CeYeHUli pasHbIMK
LiBETaMK

306paxxeHne
CeyeHnn nmpamngpl,
Ky6a 1 npu3mbl,
KOTOpbIe NPOXOAsAT
yepes nx pedpa.
N306paxeHne
nepeceveHns

https://m.edso0.ru/65c6b106

Bubnmoteka LLOK
https://m.edsoo.ru/1d434d0f

Bubnmnoteka LLOK
https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

12

13

MOTyYeHHbIX
NIOCKOCTENA.
PackpaluvBaHue
MOCTPOEHHbIX
CeYeHNIi pasHbIMK
LBeTamu

N306paxeHne
ceyeHuii nmpamuasl,
Ky6a 1 Npu3mbl,
KOTOpble NPoOXoaaT
yepes nx peodpa.
N306paxeHne
nepeceveHns
NOMYYeHHbIX
NIOCKOCTEN.
PackpalumBaHue
MOCTPOEHHBIX
CeYeHWn pasHbIMy
LiBeTamMu

306paxxeHne
CeYeHnn nupamngpl,
Ky6a 1 Npu3mbl,
KOTOpble NPOXoaaT
yepes nx pedpa.
306paxeHne
nepeceyeHns
NONYYeHHbIX
MNOCKOCTENA.
PackpalumBaHue

Bubnmnoteka LLOK

https://m.edsoo.ru/1d434d0f

Bubnmnoteka LLOK

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

MOCTPOEHHbIX
CeYeHUI pasHbIMM
LBeTamu

14

MeTopa cnefos ons
NMOCTPOEHUS CeYEHMI

Bubnmnoteka LLOK
https://m.edsoo.ru/ec26fesd

15

MeTopa cnefos ong
NOCTPOEHNUS
ceyeHuii. CBoincTea
nepeceveHnii
NPAMbIX 1
NA0CKOCTEN

Bubnmoteka LLOK
https://m.edsoo.ru/ec26fesd

16

MeTog cnefos ong
NOCTPOEHNUS
ceyeHuii. CBoincTea
nepeceveHnii
NPSMbIX U
NA0CKOCTEN

Bubnmoteka LLOK
https://m.edsoo.ru/ec26fesd

17

18

MocTpoeHwme
CeYeHunin B
nupamunge, Kyée no
TPEM TOYKaM Ha
pebpax. Co3faHue
BbIHOCHbIX YepTexeit
1 3anuncb LUAros
NOCTPOEHNS
MocTpoeHwne
CeYeHunn B
nupamunge, Kyoe no

Bubnmnoteka LLOK
https://m.edsoo.ru/ec26fe5d

Bubnmnoteka LLOK
https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d

19

20

TPEM TOYKaM Ha
pebpax. Co3pgaHue
BbIHOCHbIX YepTeXxel
1 3amnmnch LIAroB
NOCTPOEHNS

MMocTpoeHwme
ceyeHuli B
nupamuge, Kybe no
TPEM TOYKaM Ha
pebpax. Co3gaHue
BbIHOCHbIX YepTexei
1 3anunchb LLIAaros
NOCTPOEHNUS

MocTpoeHwne
CeYeHnin B
nupamuge, Kyoe no
TPEM TOYKaM Ha
pebpax. Co3gaHue
BbIHOCHbIX YepTeXxei
1 3anunchb LLAros
NOCTPOEHNUS

Bubnmnoteka LLOK
https://m.edsoo.ru/ec26fe5d

bubnunoteka LIOK
https://m.edsoo.ru/ec26fe5d

21

lMoBTOpEHME
nIaHNMETPUN:
Teopema 0
NpPONopLMOHa/IbHbIX
oTpeskax. [Nogobue
TPeyrosibHNUKOB

Bubnmnoteka LLOK
https://prof.mathege.ru/prototy

pes/?position=7



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://prof.mathege.ru/prototypes/?position=7
https://prof.mathege.ru/prototypes/?position=7

22

23

24

25

[NoBTOpEHME
NAaHNMETPUN:
Teopema MeHenas.
PacueTbl B ceyeHusax
Ha BbIHOCHbIX
yepTexxax. ctopus
pa3BuUTUA
NNaHUMETPUU 1
cTepeoMeTpun

KoHTposnbHas paboTta
"AKCNOMbI
CTepeoMeTpum.
CeyeHuna"

B3avmMHoe
pacnonoxeHve
NpsMbIX B
MpOCTPaHCTBeE.
CkpeLumBatoLpecs
npsavble. MNMpu3Hakn
CKpeLLmBatoLLmxcs
NPAMbIX.
MapannenbHoble
npsMble B
npocTpaHCcTBe

Teopema 0
CYLLLeCTBOBaHUM U
eIMHCTBEHHOCTM
npsMoi
napasnesnbHoin

Bubnmnoteka LLOK
https://prof.mathege.ru/protot

ypes/?position=7

Bubnnoteka LLOK
https://m.edsoo.ru/1a2520f6

Bubnmoteka LLIOK
https://m.edso0.ru/93ad36b3



https://prof.mathege.ru/prototypes/?position=7
https://prof.mathege.ru/prototypes/?position=7
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

26

[AaHHOW NPsIMOIA,
npoxoasLlel vepes
TOYKY NPOCTpaHCTBa
1 He nexxalen Ha
[AaHHOV NPsSIMOIA.
Jlemma o
nepeceyeHnn
napannenbHbIX
MPSAMbIX NIOCKOCTbIO

MapannenbsHoOCTb
TPex NpsAMbIX.
Teopema 0 Tpex
napainenbHbIX
npsaMbIX. Teopema o
CKpeLLmBaroLLmxcs
NPAMbIX

Bubnmnoteka LLOK
https://m.edso0.ru/93ad36b3

27

28

MapannensHoe
NPOEKTUPOBaHME.
OCHOBHbIe CBOICTBa
napansieslbHoro
NPOEKTUPOBaHMUS.
306paxeHne
pasHbIX QUryp B
napannenbHom
npoeKL
LleHTpanbHasn
NnpoeKuus. ¥ron c
COHaripaB/ieHHbIMU
CTOPOHaMU. YTon

Bubnmnoteka LLOK
https://m.edsoo.ru/93ad36b3

Bubnmnoteka LLOK
https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3

MeXay NpsiMbiMm

29

3ajaym Ha
[l0Ka3aTensLCTBO U
nccnefosaHue,
CBA3aHHbIE C
pacnonoXeHem
NnpsMbIX B
npocTpaHCcTBe

Bubnunoteka LLOK
https://m.edsoo.ru/4a28dc02

30

MoHATNA:
napasnenbHoCTb
NPAMON ¥ NNOCKOCTK
B MPOCTpaHCTBe.
MpnsHak
napansieslbHoCTH
NpsIMON 1
MNOCKOCTMU.
CsoiictBa
napasinenibHoCTy
MPAMON ¥ NIOCKOCTM

bnbnmoteka LLOK
https://m.edsoo.ru/2e18f255

31

32

"eomeTpuryeckme
3aa4yn Ha
BbIYMC/IEHNE W
[lI0Ka3aTeNbCTBO,
CBsI3aHHbIE C
napannenbHOCTbIO
NPAMbIX 1
NAOCKOCTEN B
NPOCTPaHCTBe

MocTpoeHwme

bubnunoteka LIOK
https://m.edsoo.ru/2e18f255

bnbnmoteka LLOK



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

33

ceyeHus,
MPOXOAALLEro vepes
[aHHYI0 NPSAMYIO Ha
yepTexe u
napansiefisHoro
[pyroi NpsimoiA.
PacyeT OTHOLLEHWI
MapannensHas
npoeKLms,
NpUMeHeHve ans
NMOCTPOEHUS CEYEHMI
Kyb6a n
napannenenunesa.
CsolicTBa
napannenenvnesa v
NpU3Mbl

https://m.edsoo.ru/4a28dc02

bubnunoteka LLOK
https://m.edsoo.ru/4a28dc02

34

MapannensHble
MNOCKOCTHU.
Mpr3Haku
napansieflbHoCTH
[BYX N/IOCKOCTel

bnbnmoteka LLOK
https://m.edsoo.ru/4a28dc02

35

Teopema 0
napannenbHoCcTh n
eIMHCTBEHHOCTY
MNOCKOCTH,
npoxoasteli uepes
TOUKY, He
NpUHaANeXaLLyH
[IAHHOW MNOCKOCTU U

Bubnmnoteka LLOK

http://geometry2006.narod.ru
/Lessons/10-11/8/



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
http://geometry2006.narod.ru/Lessons/10-11/8/
http://geometry2006.narod.ru/Lessons/10-11/8/

CNefCTBUA U3 Hee

36

37

38

CsolicTBa
napanniefibHbIX
NIOCKOCTEN: 0
napanfieflbLHoCTH
NPAMbIX
nepeceyeHns nNpu
nepeceyeHnn ABYyX
napannenbHbIX
MN/IOCKOCTEN TPeTbeN

CsoiicTa
napannenbHbIX
NAOCKOCTEN: 06
0Tpe3Kax
napannenbHbIX
NpAMbIX,
3aK/IFOYEHHbIX
mexay
napannefbHbIMK
NMIOCKOCTAMU; O
nepecevyeHnn
npsiMoi ¢ ABYMS
napannenbHbIMK
NMIOCKOCTAMY

MoBTOpEHMeE:
Teopema lNudparopa
Ha N10CKOCTY

Bubnmnoteka LLOK
https://m.edsoo.ru/e504d656

Bubnmnoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/8/

39

NoBTOpEHMeE:
TPUTOHOMETPUSA

bubnmoteka LLIOK
https://m.edsoo.ru/e504d656



https://m.edsoo.ru/e504d656
http://geometry2006.narod.ru/Lessons/10-11/8/
http://geometry2006.narod.ru/Lessons/10-11/8/
https://m.edsoo.ru/e504d656

NPSMOYTONbHOTO
TpeyronbHyKa

40

41

42

43

CsolicTBa Kyb6a 1
MPAMOYTO/IbHOr 0
napannenenunega

BbluncneHve anvH
OTPE3KOB B Kybe 1
MPAMOYTO/IbHOM
napannenenunese
MepneHAnKynsapHoCT
b MPAMONA 1
nnockocTu. MNpusHak
nepneHaVKYNsapHoOCT
1 NPAMOWA U
NI0CKOCTK
MepneHAnKYNApHOCT
b MPSAMONA 1
Na0CKOCTU. [Npu3HaK
nepneHaVKYNsapHOCT
1 NPAMOWA U
NA0CKOCTK

bubnmnoteka LLOK
https://m.edso0.ru/e504d656

bubnmnoteka LLOK
https://m.edsoo.ru/e504d656

Bubnmnoteka LLOK
https://m.edsoo.ru/b19f6a5d

Bubnmoteka LLOK
https://m.edsoo.ru/b19f6a5d

44

Teopema 0
CYLL,ECTBOBaHNM 1
eJUHCTBEHHOCTM
NPAMON,
NpoxoAsLLelt yepes
TOYKY NPOCTPaHCTBa
n
nepneHANKYNSApHON

Bubnmnoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/1/



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/1/

K MJIOCKOCTHU

InockocTn m
neprneHANKyYnapHble

Bubnmnoteka LLOK

45 .
M NpsiMble B https://m.edsoo.ru/b19f6a5d
MHOrorpaHHmKax
InockocTn m
16 nepneHaVKynspHble Bubnuoteka LLOK
M NpsiMble B https://m.edsoo.ru/b19f6a5d
MHOrorpaHHuKax
IMepneHauKynsp n
Hafno,_"_,'qaﬂ Y Bubnuoteka LIOK
' http://geometry2006.narod.ru
ar Moctpoetme /Lessons/10-11/1/
nepneHAnKynsapa ms3
TOYKW Ha NPAMYHIO
IMepneHauKyNsp n
Hafn()H:l'aﬂ ye Bubnmnoteka LLOK
' http://geometry2006.narod.ru
48 Moctpoetme /Lessons/10-11/1/
nepneHanKynsapa u3
TOYKW Ha NPAMYHIO
Teopema 0 Tpéx
49 ne EeH MK lr')IFI ax Bubmmoteka LIOK
P AMKYNAD https://m.edsoo.ru/e4972cdc
(Npsmas 1 obpaTHas)
Teopema 0 Tpex
50 ne II'JIEH MK Eﬂ ax brbnnoteka LIOK
PRIERAMIYIAP https://m.edsoo.ru/52188a7d
(Npsimas 1 obpaTHas)
51 Yron mexay bubnmnoteka LLOK



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/1/
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d

CKpeLLMBAOLLMMUCS
NpsMbIMM

https://m.edso0.ru/9f246736

52

MNownck
nepneHANKYNSApHbIX
MPAMbIX C MOMOLLbO
nepneHANKYNSApHbIX
NNOCKOCTel

53

54

OpToroHanbHoe
MPOEKTUPOBaHNe

MocTpoeHwne
CeyeHnin Kyba
npU3Mmbl,
npaBun/IbHOIA
nvpaMuabl ¢
MOMOLLbH0
OPTOroHa/IbHOM
npoeKLnn

bubnunoteka LLOK
http://metodisty.ru/m/files/view/
postroenie seche/

55

56

MocTpoeHwme
ceyeHunin Kyba
npu3Mbl,
npaBu/IbHOIA
nupaMunibl ¢
MOMOLLLbHO
OPTOroHasIbHOM
npoeKLum
CummeTpus B
MPOCTPaHCTBe
OTHOCUTE/IbHO
NIOCKOCTH.

bnbnmoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/22/



https://m.edsoo.ru/9f246736
http://metodisty.ru/m/files/view/postroenie_seche/
http://metodisty.ru/m/files/view/postroenie_seche/
http://geometry2006.narod.ru/Lessons/10-11/22/
http://geometry2006.narod.ru/Lessons/10-11/22/

lnockoctu
CUMMETPUIA B
MHOFOrpaHHMKax

S7

Mpu3Hak
nepneHavKYNsapHOCT
1 NPAMOWA U
MNOCKOCTM Kak
cnencrsue
CUMMETPUN

58

MpaBunbHbIE
MHOTOrPaHHUKM.
PacueTt paccTosHui
OT TOYKM [0
NI0CKOCTK

Bubnmoteka LLOK
http://geometry2006.narod.ru/L
essons/10-11/2/

59

MpaBunbHbIE
MHOTOrPaHHVKM.
PacyeT paccTosHWiA
OT TOYKM [0
NN0CKOCTH

bubnunoteka LIOK
http://geometry2006.narod.ru/L

essons/10-11/20/

60

Cnocobbl 0nycTUThb
nepneHAvKynapbI:
CUMMETPUSA, CABUT
TOYKM MO
napannenbHom
npsMoii

bnbnmoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/20/

61

Cpasur no
HenapaneNbHOM
NpsIMOiA, N3MeHeHMe



http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/20/
http://geometry2006.narod.ru/Lessons/10-11/20/
http://geometry2006.narod.ru/Lessons/10-11/20/
http://geometry2006.narod.ru/Lessons/10-11/20/

paccTosHWIA

62

KoHTposnbHas paboTa
"B3anmHoe
pacnonoxeHve
NPAMbIX U
NIOCKOCTEN B
npocTpaHcTee"

63

[NoBTOpEHME: yron
MeXay NpsAMbIMU Ha
MN/IOCKOCTH,
TPUTOHOMETPYUA B
MpPOu3BO/IbHOM
TPeyronbHuKe,
Teopema KOCUHYCOB

Bubnmnoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/16/

64

[NoBTOpeHME: yron
Mexany
CKpeLymBatoLLmmMmncs
npsMbIMU B
npocTpaHCcTBe

Bubnmoteka LLIOK
https://m.edsoo.ru/56765e8hb

65

66

eoMeTpuYecKue
METO/bl BbIUNC/IEHUS
yrna Mexmy
NPAMbIMW B
MHOTOrpaHHMKax

[ByrpaHHbIii yron.
CBOICTBO /IMHENHBbIX
YrNoB ABYrpaHHOro
yrna

Bubnmnoteka LLOK

http://geometry2006.narod.ru/L
essons/10-11/1/

Bubnmoteka LLIOK
http://geometry2006.narod.ru/L
essons/10-11/2/



http://geometry2006.narod.ru/Lessons/10-11/16/
http://geometry2006.narod.ru/Lessons/10-11/16/
https://m.edsoo.ru/56765e8b
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/1/
http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/

67

MNepneHANKYNsapHble
NIOCKOCTH.
CBsoiicTBa B3aMMHO
nepneHANKYNAPHbIX
NNOCKOCTel

Bubnunoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/22/

68

lMpnsHak
neprneHANKYNApHOCT
1 NNOCKOCTEN;
Teopema O NMpsMoN
nepecevyeHns aByx
NA0CKOCTEN
nepneHaNKYNApHbIX
TPEeTbEN NNOCKOCTU

69

70

71

MpAMOYro/bHbIiA
napannenenunes,
Ky0; n3mepeHus,
cBOMCTBA
MPAMOYTO/IbHOr 0
napannenenunega

Teopema 0
[varoHanm
MPAMOYrO/IbHOr0
napannenenuneaa u
CNeACTBYE U3 Heg

CTepeomMeTpryeckme
1 NPUKNaaHble
3a7)a4u, CBA3aHHble
CO B3aMHbIM

Bubnmnoteka LLOK
https://m.edsoo.ru/8a7be683

Bubnmnoteka LLOK
https://m.edsoo.ru/8a7be683

Bubnmnoteka LLOK
https://m.edso0.ru/8a7be683



http://geometry2006.narod.ru/Lessons/10-11/22/
http://geometry2006.narod.ru/Lessons/10-11/22/
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

PacroNoXKeHneM
MPAMbIX 1 NNOCKOCTU

72

[NoBTOpEHME:
CKpeLLuBaroLLmecs
npsMble,
napannenbHble
M/I0CKOCTU B
CTaHAAPTHbIX
MHOrorpaHHuKax

73

74

75

Mapa napannenbHbIX
MI0CKOCTEN Ha
CKpeLLMBatoLLMXCS
NPAMbIX, pacCTOAHNE
mexay
CKpeLLMBatoLLMMUCS
NPAMbIMA B MPOCTbIX
cUTYyaumax
PaccTosiHVE OT TOYKM
[0 NI0CKOCTH,
paccTosiHue oT
npsaMon o
MN/I0CKOCTH
Bbluncnexuve
PacCcTOSHUIA MeXay
CKpeLLMBatoLLMMUCS
NPSAMbIMK C
MOMOLLLbHO
nepneHAVKYNsapHoOA
MN/IOCKOCTH

Bubnmoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/2/

Bubnmnoteka LLOK
http://geometry2006.narod.ru/L

essons/10-11/2/



http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/

76

77

78

79

TpexrpaHHbIi yron,
HepaBeHCTBa A1
TPexXrpaHHbIX Yr/0B.
Teopema lMudparopa,
TeopeMbl KOCUHYCOB
N CUHYCOB A/15
TPEXrpaHHoro yrna
3NeMeHTbI
cthepmyeckoi
reoMeTpum:
reofie3vyeckme
JIMHUK Ha 3emne

KoHTponbHas paboTa
"Yrnbl u
paccTtoaHua"

CucrtemaTtunsawms
3HaHUN
"MHororpaHHuK u
ero anemMeHTbI"

80

81

Mupamnpa. Buabl
nnupamug,
MpaBunbHas
nupammaa

Mpusma. MNpamas n
HaK/IOHHasA NPU3MbI.
MpaBunibHas npusma

Bubnmoteka LLOK
http://geometry2006.narod.ru/

Lessons/10-11/2/

82

Mpsimoit
napannienenunes,



http://geometry2006.narod.ru/Lessons/10-11/2/
http://geometry2006.narod.ru/Lessons/10-11/2/

MPAMOYTO/IbHbIN

napannenenunea,
Ky6
Bbinyknble
83 MHOTOrpaHHUKW.
Teopema Jiinepa
Bbinykible Buénuoteka LIOK
MHOrOrpaHHuKWN. http://geometry2006.narod.ru/L
MpaBubHbIE K
nonynpasu/bHbIE
MHOTrOrpaHHUK®
85 KoHTposbHas paboTa
"MHororpaHHuKu"
lMoHATME BEKTOpa Ha Bubnuoteka LIOK
86 MI0CKOCTU U B http://metodisty.ru/m/files/view/
ugol_mezhdu_pr/
npocTpaHCcTBe
bnbnnoteka LLOK
http://metodisty.ru/m/files/view/
87 Cymma BeKTOpoB ugol_mezhdu_pr/
bnbnmoteka LLOK
88 Pa3HOCTb BEKTOPOB
P https://m.edsoo.ru/5caefclb
89 Mpasuno Buénuoteka LIOK
napannenenunega https://m.edsoo.ru/23f4f089
90 YMHOXeHune BeKTopa Bbubnuoteka LIOK

Ha 4yncno

https://m.edsoo.ru/dee379eb



http://geometry2006.narod.ru/Lessons/10-11/27/
http://geometry2006.narod.ru/Lessons/10-11/27/
http://metodisty.ru/m/files/view/ugol_mezhdu_pr/
http://metodisty.ru/m/files/view/ugol_mezhdu_pr/
http://metodisty.ru/m/files/view/ugol_mezhdu_pr/
http://metodisty.ru/m/files/view/ugol_mezhdu_pr/
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

Pa3noxxeHune BeKTopa
no 6asmcy Tpex
91 BEKTO OBy HE 1 bubnmoteka LIOK
POS, o https://m.edsoo.ru/a28fd74e
NeXkaLlumx B o4HOW
MN/I0CKOCTH
92 CkanspHoe 1 Bubnuoteka LIOK
npounssegeHve https://m.edso00.ru/5a827900
BbluncneHuve yrna
93 me BEKTO yawwl B 1 Bubnmotexa LIOK
Ay P https://m.edsoo.ru/d3alfe30
npocTpaHCcTBe
94 MpocTeiLwumne 3agaumn 1 Bubnnoteka LLOK
C BEKTOpamu https://m.edsoo.ru/5a827900
95 MpocTeiwme 3agaun 1 Bubnnoteka LLOK
C BEKTOpamu https://m.edso0.ru/5a827900
96 MpocTeiwme 3aga4n 1 Bubnnoteka LLOK
C BEKTOpamu https://m.edso0.ru/5a827900
97 MpocTeiLumne 3agaum 1 Bubnnoteka LLOK
C BEKTOpamu https://m.edsoo.ru/5a827900
O606LeHVE 1
98 cucTemaTtmsauns 1
3HaHWI
O606LeHVE 1
99 cucTemartmsauma 1
3HaHWI
100 MToroBas 1 1
KOHTpO/bHas paboTa
101 WTorosas 1 1
KOHTpO/bHas paboTa



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

0O606L1eHME 1

102 cucTemaTmsauns 1
3HaHWi
OBLUEE KOJIMYECTBO
UACOB 10 102

NMPOIrPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
aTa 101 OBbIC
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
lNoBTOpeHMe Tembl "KoopanHaThl
1 BEKTOpPa Ha MN/I0CKOCTU U B 1 bubmuoreka LIOK
P " https://m.edsoo.ru/77c22fc5
NnpoCTPaHCTBE
5 MoBTOpEHME Tembl "CKansapHoe 1 Bubnnoteka LLIOK
npou3BefeHne BEKTOPoB" https://m.edsoo.ru/d3alfe30
lMoBTOpPEHME Tembl "BbluncneHne
3 yrna Mexzy BeKTopamu B 1 bubnmoteka LIOK
. https://m.edso0.ru/d3a1fe30
NpoCTPaHCTBE
[NoBTOpEHME TEMbI 'Y paBHeHME
4 n HMOE npoxoas eleLle e3 [iBe 1 bubnoreia LIOK
P N POXOAALL Pes A https://m.edso00.ru/d3alfe30
TOYKMN
5 YpaBHeHME NI0CKOCTN, HOpMaslb, 1 Bubnnoteka LLOK
YPaBHEHWE MIOCKOCTU B OTPe3Kax https://m.edsoo.ru/d3alfe30
6 YpaBHeHWe NI0CKOCTU, HOPMaTb, 1
ypaBHeHe NJ0CKOCTU B OTPe3Kax
7 BekTopHOe npoun3seseHme 1 bubnmotexa LIOK
P P A https://m.edsoo.ru/8efbe78e
g JVHeliHble HepaBeHCTBa, IMHENHOE 1 Bubnuoteka LLOK
nporpaMMmnpoBaHme https://m.edsoo.ru/8efbe78e
9 JINHeliHble HepaBeHCTBA, IMHeNnHOoe 1
nporpammupoBaHme
10 AHaIMTUYECKME METO/bI pacyeTa 1



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e

yrna Mexay npsiMbiMun B
MHOrOrpaHHuKax

AHanNTUYECKMe MeTOAbI pacyeTa

11 yrna Mexay niocKocTsMu B
MHOrorpaHHmKax
12 dopmMyna paccToAHNA OT TOUKK [0
MNIOCKOCTW B KOOpAMHAaTax
13 HaxoxzeHne paccTosHNUI OT TOUKM
[0 NJIOCKOCTU B Ky6e
HaxoxaeHune pacCTosAHUIA OT TOUKK
14 [0 M0CKOCTU B NPaBU/bHOM
nupamuze
15 KoHTposnbHas paboTta Bubnnoteka LLOK
"AHannTnyeckaa reometpma” https://m.edsoo.ru/77c22fc5
16 CeyeHuns MHOrorpaHHMKOB:
CTaHAAPTHbIE MHOTOrpPaHHMKM
17 CeyeHns MHOrorpaHHMKOB: METO/, Bubnnoteka LLOK
cnefos https://m.edso0.ru/0b136158
CeyeHuns MHOrorpaHHMKOB:
18 CTaHAAPTHbIE NMI0CKOCTHU, bubnuoreka LIOK
. https://m.edso0.ru/0b136158
repeceyveHns NPAMbIX 1 MI0CKOCTEM
19 MapannensHble Npamble U
MN/IOCKOCTW: napasiefibHble CeYeHNs
20 MapannensHoble I'IPFIMbIe n )
MIOCKOCTUN: PacyeT OTHOLLEHWI
MapannenbHble Npsamble U
21 NIOCKOCTW: YT /bl MeXAY

CKpewunBaroLMMNUCA NMpPAMbIMIA



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

22

23

MepneHAnKYNspHble NPsMble 1
MA0CKOCTU: CTaHAAPTHbIE Napbl
nepneHANKYNSPHbIX MIOCKOCTENR 1
NpsSIMbIX, CUMMETPUN
MHOTOrpaHHVKOB

MepneHANKYNspHbIe NPsMble 1
MAOCKOCTU: TEOpeEMa 0 TPex
nepneHanKynsapax

24

MepneHANKYNApHbIE NPsIMble U
MI0CKOCT: BbIYNC/IEHNA A/INH B
MHOFOrpaHHuKax

25

26

27

MoBTOpeHMe: MoLWaam
MHOFOYT0/lbHUKOB, (POPMY/ibl A1
nnowiagen, coobpaxeHns nogoobms

MoBTOpeHwue: naowaan
MHOFOYr0/lbHUKOB, (POPMYibl A1
nnowanei, coobpaxeHms nogoous

MoBTOpeHwe: naowaan
MHOFOYro/IbHUKOB, (POPMY/ibl A5
nnowanei, coobpaxeHms nogoous

Bubnmnoteka LLOK
https://m.edsoo.ru/078cd184

Bubnmoteka LIOK
https://m.edsoo.ru/078cd184

28

rnowaam ceveHnii MHOrorpaHHUKOB:

NNOLLAaAN NOBEPXHOCTEN, pa3pe3aHus
Ha YacTK, CoO0bpaxeHMst Nogooums

Bubnmoteka LIOK
https://m.edsoo.ru/078cd184

29

30

rnowaamn cedeHnii MHOrorpaHHUKOB:

NNOLLAaAN NOBEPXHOCTEN, pa3pe3aHus
Ha YacTK, CO0bpaxxeHns Nogooms

KoHTponbHas paboTa "lMoBTOpeHMeE:
MHOrOrpaHHuKU, CeYeHus

Bubnmnoteka LLOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/5b971ef3

MHOrOrpaHH1KoB"

31 O6bem Tena. O6bem Bubnnoteka LLOK
NPAMOYro/bHOro napannenenuneaa https://m.edsoo.ru/7ad0020b
39 3apaun 06 yaBoeHMN Kyba, 0 Bubnnoteka LLOK
KBagpatype Kyba; 0 Tpucekuun yrna https://m.edsoo.ru/6cdbecef
CrepeomeTpryeckune 3agauu,
33 CBFI3F;HHbIeF(): OﬁbéMOMapl bubnuoreka LIOK
https://m.edsoo.ru/6cdbecef
MPAMOYTo/IbHOTrO Napasnienienunesia
MpuknagHble 3a8a4un, CBsA3aHHbIE C
34 BbF:HMC!?eAHMEM %béma bubmmoreka LIOK
https://m.edsoo.ru/6cdbecef
NPAMOYro/IbHOro napassiefnenunesa
N o bubnmnoteka LLOK
35 O6bem npAMoi Mpusme https://m.eds00.ru/79853608
CTepeomeTpuyeckme 3agauun,
36 CBFI3F;HHbIeF()3 Bblqmcnesalem 06bEMOB bubmmoreka LIOK
N https://m.eds00.ru/79853608
NPSMON NPU3MbI
37 MprknagHble 3a4a4n, CBA3aHHbIE C Bubnnoteka LLOK
06BLEMOM MPAMOI NPU3MBbI https://m.eds00.ru/79853608
BbluncneHve 06LeMoB Ten ¢
38 MOMOLLLbO ONpPeAeneHHOro Bubnnoteka LLOK
nHTerpana. O6bLeM HaKOHHOM https://m.eds00.ru/79853608
NpU3Mbl
BbluncneHve o6LeMoB Ten ¢
39 NMOMOLLbHO ONpeaesieHHOro
nHTerpana. O6LeM Nupamuabl
dopmyna 06vema Npamuapl.
PMY pamna Bubnmnoteka LLOK
40 OTHoLeHne 06BbeMOB NUpamng, ¢

06LMM yriom

https://m.edso00.ru/235171b3



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/235171b3

41

dopmyna o6vema Npammapl.
OTHOLLEeHVEe 06BEMOB NMpPamug, ¢
06LLMM yriom

Bubnmnoteka LLOK
https://m.edso00.ru/235171b3

42

CTepeoMeTpryecKme 3a4auu,
CBAI3aHHble C 00 BEMaMM HaK/TOHHOW
NpU3Mbl

Bubnmnoteka LLOK
https://m.edso00.ru/235171b3

43

44

CTepeomeTpuyecKue 3agaun,
CBA3aHHble C 06bEMaMK NUpaMubl
MpuKnagHble 3agayn no Teme
"O6bembl Ten", CBA3aHHbIE C
06bEMOM HaK/NOHHOW NPU3MbI

45

IMprknagHble 3a4a4n No Teme
"O6bEMBI TeN", CBSA3aHHbIE C
06bEMOM MrpaMuApl

46

47

48

MprMeHeHne 06bEMOB. BbluncneHune
PacCcTOSAHNA 10 MI0CKOCTU

KoHTposnbHas pabota "O6bem
MHOrorpaHHuka"
LimnmHapryeckas NoOBepXHOCTb,
obpasytoLume UnIMHAPUYECKom
NMOBEPXHOCTU

Bubnmoteka LIOK
https://m.edsoo.ru/Obdelbe8

49

LinnuHgp. MNpsmoii KpyroBoi
UMAMHAP. Mnowaas NoBepXHOCTH
umnnHapa

Bubnmoteka LIOK
https://m.edsoo.ru/Obdelbe8

50

51

KoHWn4yeckast NoBepXHOCTb,
06pasyHoLLme KOHNYECKOM
noeepxHocTn. KoHyc

CeueHue KoHyca N0CKOCTbHO,

Bubnmnoteka LLOK
https://m.edso0.ru/897dd3b2

Bubnmnoteka LLOK



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/897dd3b2

napanneanon MNI0CKOCTN OCHOBaHUA

https://m.edsoo.ru/897dd3b2

52 Y CeUEHHBI KOHYC. M1306paXkeHne Bubnnoteka LLOK
KOHYCOB N YCEYEHHbIX KOHYCOB https://m.edsoo.ru/1468bab3

53 MnowaabL 60KOBOI NOBEPXHOCTM U Bubnnoteka LLOK
MOHON NOBEPXHOCTUN KOHYyCa https://m.edso0.ru/c94ba09b

54 Mnowaab 60KOBOI NOBEPXHOCTM U Bubnnoteka LLOK
MO/SIHOW NOBEPXHOCTM KOHYCa https://m.edsoo.ru/c94ba09b
CrepeomeTpuyeckune 3aaum Ha

55 [l0Ka3aTeNIbCTBO W BbIYMCNEHUE, Bubnnoteka LLOK
NMOCTPOEHMEM CEYEHWIA LMNNHAPA, https://m.edsoo.ru/3cef10e5
KOHYyca
CTepeomeTpuyeckune 3aaum Ha

56 [l0Ka3aTeNIbCTBO W BblYMCNIEHNE, Bubnnoteka LLOK
NOCTPOEHMEM CEYEHUI UMNNHAPA, https://m.edsoo.ru/3cef10e5
KOHYyca

57 MpuknagHble 3a4a4n, CBsA3aHHbIE C Bubnnoteka LLOK
UUNnMHAPOM https://m.edsoo.ru/3cef10e5

58 MpuknagHble 3a4a4u, CBsA3aHHbIe C
UNAVHAPOM

Bubnmoteka LIOK

59 Cibepa v wiap https://m.edso0.ru/0341bc2b
lMepeceueHuie cthepsbl 1 LWapa ¢

60 NnaocKoCTLH. KacaHue Lwapa n Bubnnoteka LLOK
cthepbl NIOCKOCTLIO. Bua https://m.edsoo.ru/bed12a43
n306paXkeHe LWwapa
lMepeceueHuie cthepsbl 1 LWapa ¢

61 MNI0CKOCTbH. KacaHue Lwapa u

cthepbl NIOCKOCTLIO. Bua



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43

n306paxxeHue LWapa

62

63

YpaBHeHwue cepbl. MNnowaab chepsbl
1 ee yacTei

CvMMeTpus cihepbl 1 Liapa

64

CTepeoMeTpryecKme 3a4aum Ha
[l0Ka3aTeNbCTBO W BblYMC/IEHWE,
CBA3aHHbIe CO Chepoin 1 LWapom,
MOCTPOEHMNEM WX CEYEHWI
NI0CKOCTbIO

65

CTtepeoMeTpuYeCKmMe 3a4a4m Ha
[l0Ka3aTeNbCTBO W BblYMC/IEHWE,
CBA3aHHbIe CO Chepoin 1 LWapom,
MOCTPOEHVEM UX CEYEHUN
NI0CKOCTbIO

Bubnnoteka LLOK
https://m.edsoo.ru/bc15f7{2

66

67

68

MprKnagHble 3aaayn, CB3aHHbIE CO
cthepoit u Lwapom

MoBTOpeHME: OKPY>KHOCTb Ha
MI0CKOCTW, BbIYNCNEHNS B
OKPY>KHOCTM, CTaHAapTHbIE M0A006MS
PasnnyHble KOMGUHaLUKW Ten
BpaLLleHMs1 U MHOTOrpaHHUKOB

Bubnmoteka LIOK
https://m.edsoo.ru/3cef10e5

69

3agaum no teme "Tena u
NMOBEPXHOCTW BpaLleHns"

Bubnmoteka LIOK
https://m.edsoo.ru/3cef10e5

70

71

3agaum no teme "Tena u
NOBEPXHOCTU BpaLleHns"

KoHTponbHas pabota "Tena un
NnoBepxHOCTW BpaLLeHns"

Bubnmnoteka LLOK
https://m.edsoo.ru/3cef10e5

72

O6bém unnunHgpa. Teopema 06

bubnmoteka LLIOK



https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5

06BEMe MpAMOro LuamHapa

https://m.edsoo.ru/26a03fb7

73

74

BbluncneHne 06bEMOB TeN C
MOMOLLbIO ONpPeAeneHHOro
nHTerpana. O6LEM KOoHyca

Mnowaam 60KOBOWA N MOMHOM
MOBEPXHOCTMN KOHYCa

Bubnmnoteka LLOK
https://m.edso0.ru/5513d87b

Bubnmnoteka LLOK
https://m.edsoo.ru/d189bde2

75

CTtepeoMeTpryecKme 3a4auu,
CBAA3aHHbIE C BbIYNC/IEHNEM 06BEMOB
UWMAMHApPa, KOHyca

Bubnmnoteka LLOK
https://m.edsoo.ru/810cfleb

76

lMprknagHbie 3a4a4n No Teme
"O6beMbI ¥ NIOLLAAM MOBEPXHOCTEN
Ten"

77

O61bem Lwapa v WapoBoro cekTopa.
Teopema 06 o6beme Liapa. MNaowanb
cepbl. CTepeOMeTPUYECKUE 3a4a4u,
CBSA3aHHbIE C BblYMC/IEHWEM 06 BEMOB
Lapa, WapoBoro cermeHTa u
LLIAPOBOro cekTopa

78

lMpuknagHble 3a4a4n No Teme
"O6beMbI TEN", CBA3AHHbIE C
06bEMOM LLapa 1 NAoLaabo cgepbl.
COOTHOLLEHMS MeXay nnowagsmum
NMOBEPXHOCTEN 1 06beMaMm
NOAO06HbIX Ten

79

Mopo6HbIe Tena B NPOCTPaHCTBe.
3meHeHne o6bema npu nogobmm.
CTtepeomMeTpuyecKme 3a4auu,
CBAI3aHHbIE C BblYNCIEHNEM 0OBEMOB
TeNn 1 Nnowaaein NoBepxHoCTel



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

80

KoHTposnbHaa pabota "Mnowaan
NMOBEPXHOCTU 1 0OBEMbBI KPYT/IbIX
Ten"

Bubnmnoteka LLOK
https://m.edsoo.ru/4a33a8ab

81

[BXeHNa NpocTpaHCTBa.
OT06paxeHns. OBUXKEHNS U
paBeHCTBO (mryp. ObLumMe CBONCTBA
ABVKEHI

82

Buap! ABVMXKEHWIA: NapaniefbHbIN
NepeHoc, LLeHTpa/lbHas CUMMeTpUS,
3epKasibHast CUMMETPUS, MOBOPOT
BOKPYT MpsIMOi

83

84

MpeobpasoBaHus nogobus. Mpsamas
1 chepa diinepa

"eomeTpuyecKue 3a4aum Ha
NPYMEHEHVE ABUKEHUA

85

KoHTposnbHas paboTa "BekTopbl B
npocTpaHcTee"

Bubnnoteka LLOK
https://m.edsoo.ru/77c22fc5

86

O6o6watoLee nosTopeHne 11
MOHATWIA N METOA0B Kypca
reometpun 10-11 knaccos,
cucTemMaTn3aums 3HaHW:
"lMapannenbHOCTb NPAMbIX 1
MNIOCKOCTe B NpocTpaHcTBe"

Bubnmnoteka LLOK
https://m.edsoo.ru/77c22fc5

87

O6o6watoLee nosTopeHne 11
MOHATWIA N METOA0B Kypca
reometpun 10-11 knaccos,
cucTeMaTtusaLms 3HaHui: "BekTopbl
B NpocTpaHcTBe"

Bubnmnoteka LLOK
https://m.edsoo.ru/77c22fc5



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5

88

89

90

91

92

93

Ob6ob6uatoLee nosTopeHve 11
MOHATUI 1 METOAO0B Kypca
reometpun 10-11 Knaccos,
cucTemMaTu3auUms 3HaHWiA: "BekTopbl
B NpocCTpaHcTBe"

Ob6ob6uatoLee nosTopeHve 11
MOHATUIA 1 METOAO0B Kypca
reomeTpun 10-11 Knaccos,
cucTemaTmsaums sHaHuiA: "O6bem
MHOrorpaHHuka"

O6o6watoLLee nosTopeHre 11
MOHATWIA M METOL0B Kypca
reomeTtpun 10-11 Knaccos,
cucTemaTmsaums sHaHuiA: "O6bem
MHOrorpaHHuka"

O6o6watoLLee nosTopeHre 11
MOHATWIA M METOL0B Kypca
reomeTtpun 10-11 Knaccos,
cucTemaTmsaumsa 3HaHuia: "Mnowaam
NMOBEPXHOCTUN 1 06BEMBI KPYT/bIX
Ten"

O6o6watoLee nosTopeHne 11
MOHATWIA M METOL0B Kypca
reomeTtpun 10-11 Knaccos,
cucTemaTmsaumsa 3HaHuia: "Mnowaam
MOBEPXHOCTU U 06BEMBI KPYT/IbIX
Ten"

ToroBasi KOHTPO/bHas pa6oTa

Bubnmnoteka LLOK
https://m.edsoo.ru/77c22fc5

Bubnmnoteka LLOK
https://m.edsoo.ru/1780ba5d

Bubnmoteka LLOK
https://m.edsoo.ru/078cd184

Bubnmoteka LIOK
https://m.edsoo.ru/078cd184

Bubnmnoteka LLOK
https://m.edso0.ru/078cd184

94

Toroeas KoHTposibHas paboTa



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184

95

MoBTOpeHue, 0606LLEHME 1
cucTemMaTm3aumns 3HaHNi

96

McTopws pasBUTKS CTEPEOMETPUM
Kak HayKw 1 ee po/ib B PasBUTUM
COBPEMEHHbIX MHXXEHEPHBIX W
KOMMbIOTEPHBIX TEXHONOT Ui

97

98

99

100

101

102

WcTopus pa3BUTUS CTEPEOMETPUN
Kak HayKw 1 ee posib B pasBuTUM
COBPEMEHHbIX MHXXEHEPHBIX 1
KOMMbIOTEPHBIX TEXHONOT WA

McTopus pasBUTKS CTEPEOMETPUM
Kak HayKw 1 eé po/ib B pasBuTUM
COBPEMEHHBIX MHXXEHEPHbIX U
KOMMbHOTEPHbIX TEXHOOT WA

McTopus pasBUTKS CTEPEOMETPUM
Kak HayKW 11 e po/ib B pasBuTUm
COBPEMEHHbIX MHXEHEPHBIX 1
KOMMbHOTEPHbIX TEXHOOT WA

McTopus pasBUTUS CTEPEOMETPUM
Kak HayKW 11 e po/ib B pasBuTUm
COBPEMEHHbIX MHXEHEPHBIX 1
KOMMbHOTEPHbIX TEXHOOT WA

McTopus pasBUTUS CTEPEOMETPUM
Kak HayKW 1 & po/ib B pasBuTUm
COBPEMEHHbIX MHXEHEPHBIX 1
KOMMbIOTEPHBIX TEXHOMOT Ui

McTopws pasBUTKS CTEPEOMETPUM
Kak HayKy 1 & po/ib B pasBnTUm
COBPEMEHHbIX MHXEHEPHBIX 1

Bubnmnoteka LLOK
https://m.edsoo.ru/810cfleb

Bubnmnoteka LLOK
https://m.edsoo.ru/810cfleb

Bubnmoteka LLIOK
https://m.edso0.ru/810cfleb



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

KOMMbKOTEPHbIX TEXHO/MOr i

OBLWEE KOJIMYECTBO YACOB 10O
NMPOIrPAMME

102




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

MaTtemaTvKa: afirebpa 1 Havasa MmaTemMaTn4eckoro aHaamsa, reoMeTpus.
"eomeTpus, 10 knacc/ y4ebHUK ans 06Lleobpa3oBaTe/bHbIX YUPEXXAEHWIA:
yrny6neHHbIn ypoBeHb / A.I'. Mep3nsk n ap.— M.: BeHTaHa-I"pad, 2019.
MatemaTuka: asirebpa v Havyasia MaTemaTMyeckoro aHamsa, reoMeTpus.

FeomeTpus, 11 Knacc/ y4eOHUK Ans 06LLe06pa3oBaTe/IbHbIX YUPEXAEHWIA:
yrny6eHHbIn ypoBeHb / A.I". Mep3nak n gp.— M.: BeHTaHa-I"pady, 2019.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
MaTematunka: afirebpa 1 Hayasia MaTeMaTUYeCKOro aHanm3a, reomeTpus.
Anrebpa 1 Ha4yana MaTemMaTMyeCcKoro aHannsa. Yrny6neHHbI yposeHb. 10-11

Knacc. Metoanyeckoe nocobue K yuebHuky A.IN. Mep3nsaka/ MypasuH IM.K.,
MypasuHa O.B. - M.: BeHTaHa-I"pad, 2020

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Bubnmoteka LIOK https://m.edsoo.ru/

P3LU https://resh.edu.ru

https://math-ege.sdamgia.ru/
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