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NOACHUTEJNIbHAA 3AINMNCKA

[eomeTpusa 9BNSETCS 0gHMM M3 6a30BbIX KYPCOB Ha YPOBHE
cpenHero obuwero obpa3oBaHMs, TaK Kak obecneymBaeT
BO3MOXHOCTb  U3yY4eHUS AUCUUMINH  eCTeCTBEHHO-Hay4YHOW
HanpaBJIEHHOCTM W MPeaAMEeTOB  TYMAHUTAPHOro  LUuMKia.
[MOCKONIbKY  JIOrMYeckoe  MbllneHne, dqopMupyemoe  npu
N3yyvyeHnn oby4aloWmMMNCA MOHATUNHBIX OCHOB FeOMeTpuu, npu
[0Ka3aTesIbCTBE TEOPEM W MOCTPOEHMU LIEMNOYKM NOrn4yecKmnx
YTBEPXOEHUN NPU peLleHnn reoMeTpUdecKux 3afad, ymeHue
BblABUraTb W ONpoBepraTb rUMNOTe3bl HEnoCcpeaCTBEHHO
NCNONb3YKOTCA NPU  pelleHnn 3ada4y ecTeCTBEHHO-HAy4HOoro
LWKNA, B YaCTHOCTWN (PM3NYEeCKMX 3aaM.

Llenb ocBoeHUs nporpaMmbl y4ebHOro kypca «lFeomeTpus»
Ha YyrnybféHHOM YpOBHE - pas3BuUTUE WUHAUBUAYANbHbIX
cnocobHocTen obyvaloWwmMxca npu U3YyYEHUU reomMeTpumn, Kak
coCTaBnsolWen npeameTHon obnactm «MaTemaTmka WU
NHOPMaTNKa» yepes obecneyeHune BO3MOXXHOCTW
npnobpeTeHns 7 NCNONb30BaHMA bonee rny6okmx
reoMeTpuYecKmnX 3HaHUM U OeNCTBUN, CNeUNdUYHBIX FeOMEeTpuUN,
N HeobxoOuMbIX AN yCOewHoro  npoeccMoHasNbHOro
obpa3oBaHuMA, CBA3@HHOIO C UCMOJIb30BAHNEM MAaTEMATUKMN.

MpuopuUTETHLIMM  3afad4aMn  Kypca  reoMeTpum  Ha
yrny6iEHHOM ypOBHE, PaclMPAWMMA N YCUINBAKOLWNMN KYpPC
6a30B0Oro ypoBHS, ABAAOTCSA:

pacluMpeHne npencTaB/eHUss O reoMeTpuMM Kak 4acTu
MUPOBON KYyJbTYpbl U (hOPMUPOBaAHME OCO3HAHMS B3aMMOCBA3N
FeoOMeTPUMN C OKPYXKatoLWwmM MUPOM;

hopMmpoBaHMe nNpencTaBieHns O MNPOCTPAHCTBEHHbIX
urypax Kak O Ba)KHEMWWUX MaTeMaTU4yecknx mopgensx,
NO3BONAIOWMNX OMWCbIBaTb W M3y4aTb pa3Hble  SBAEHUA
OKpYy>KatoLlero Mupa, 3HaHWe TMOHATUMHOro annapaTta no
pasgeny «CTepeoMeTpusa» y4ebHOro Kypca reomMeTpum;

hopMMpOBaHNE YMEHUS BlladeTb OCHOBHbLIMU MOHATUAMU O
NPOCTPaAHCTBEHHbIX (Urypax M MX OCHOBHbIMW CBOMCTBAMM,
3HaHMe TeopeM, (OPMyN N YMEHMe WX MNPUMEHATb, YMEHUS



[N0Ka3blBaTb TEOPEMbl WU HaxO0AWTb HeCTaHOAPTHbIE Cnocobbl
peLleHmns 3a4av;

(opMMpoOBaHME yMeHWS pacrno3HaBaTb Ha YepTexax,
MOOEeNax 1 B peasisHOM MUpe MHOMorpaHHUKN 1 Tena BpaLeHmns,
KOHCTPYMPOBaTb reoMeTpuyeckmne Mogenu;

hopMupoBaHune MOHUMAHMA BO3MO>XHOCTW
aKCMOMATMYECKOro MOCTPOEHMA MaTeMaTUYeCKUX Teopuu,
(GopMMpOBaHME  MOHMMaHWA  POJIN  aKCMOMaTUKU  TMpW
NpoBeLEHNN PaCCyXAEeHNN;

hopMMpOBaHNE YMEHUS BlafeTb MeTO4aMN A0Ka3aTeIbCTB
N aNrOpUTMOB pPELLUEHNS, YMEHUS UX MPUMEHSATb, MNPOBOAUTL

OOKa3aTesbHble PACCY)XAEHNS B xoge peLLeHuns
CTEepPeOMeTPMYECKMX 33434 W 33434 C  MPaKTUYECKUM
colep>kaHuem, hopMUpoBaHmMe npeacTaB/ieHUs 0
HeobxoAnUMoCTM N0KA3aTesbCTB npu 060CHOBaHUK

MaTeEMaTMY4EeCKUX YTBEPXAEHUA W POJIN  AKCMOMATUKU B
npoBefeHNN OefyKTUBHBIX PacCyXAEeHUN;

pasBUTME N COBEepLUeHCTBOBaHWE WHTeNNIeKTYaNbHbIX W
TBOPYECKMX CrnocobHocTen obyyalowmxcs, Mo3HaBaTebHOM
aKTMBHOCTWN,  WUCCNefoBaTEeNbCKUX  YMEHUW,  KPUTUYHOCTU
MbILLJIEHUA, MHTEepeca K U3y4YeHUto reoMeTpun;

hopMupoBaHue (PYHKLUMOHANIbHOM FPAaMOTHOCTWN,
penieBaHTHON reoMeTpumn: yMeHUs pacrno3HaBaTb MPOSABJIEHUA
reoMeTPUYeCKNX MOHATUIA, OOBLEKTOB W 3aKOHOMEPHOCTEN B
peasibHbIX >»XWU3HEHHbIX CUTyauumax n Mpu U3yY4eHUU LOpyrux
y4e0OHbIX NnpeLMeTOB, nposiBJIeHNA 3aBUCMMOCTEN 7
3aKOHOMEpPHOCTEN, MOLEeNMPOBAHUSA  peasibHbiX  CUTyauun,
NCCNefoBaHMS  MNOCTPOEHHbIX  Mogenen, WUHTepnpeTauunun
MOJIy4EeHHbIX Pe3y/ibTaToB.

OCHOBHbIMK COAEpPXXATESIbHbIMU INHUAMK y4ebHOro Kypca
«[eomeTpma» B 10-11 knaccax asnawTca: «[paAMble ©
MNOCKOCTW B  NpOCTpaHcTBe», «MHororpaHHukn», «Tena
BpaweHnsa», «BekTopbl W KOOPAWHATHI B MPOCTPAHCTBE>,
«[JBMXXKEHNSA B NPOCTPAHCTBE>.

CthopmynmposaHHoe Bo ®rOC COO TpeboBaHne «ymeTb
ONepupoBaTb MOHATUAMU», PENeBaHTHbLIMW TEeOMEeTPUM Ha
yrnybnéHHom yposHe oby4vyeHusa B 10-11 Knaccax, OTHOCUTCA KO



BCEM  coAep)XaTesibHbIM  JIMHUAM  y4ebHOro  Kypca, a
(hopMMpPOBaHME JIOrMYECKUX YMEHUIN pacrnpenenseTcs He TOJIbKO
N0 CcoAep)XaTeslbHbIM JIMHUAM, HO W no rogam oby4vyeHus.
ConoepxaHue obpa3oBaHWs, COOTBETCTBYKOLLEE MPEAMETHbLIM
pe3ynbTaTaMm ocBoeHua PenepanbHon paboyen nporpaMmsl,
pacrnpefenéHHbIM Mo rogam obyyeHus, CTPYKTYPUPOBAHO TakKuUM
obpa3oM, 4YTOObI KO BCEM OCHOBHbIM, MPUHLUMMANANBHbBIM
Bonpocam obyvatowmecs obpawanncb HEOQHOKPATHO. 3TO
NO3BONSET  OpPraHn3oBaTb  OBJlAfEHWE  reoMeTpUYecKnumu
NOHATUAMM N HaBbIKaMW MOCNef0BaTENIbHO 1 NOCTYNaTeNbHO, C
cobnogeHnemM npuHUMNG MPeeMCTBEHHOCTW, @ HOBble 3HaHUS
BKJIlOMATb B OOLLY CUCTEMY reoMeTpUYeCcKUx npencTtaBaeHUn
obyyvatowmxcs, pacwmpsas n yrnybnaa eé, obpasysa MnpoyHble
MHOXXECTBEHHbIE CBA3MN.

Mepexon K U3y4YeHUto reoMeTpumn Ha yriybaéHHoM ypoBHe
NO3BOJIAET:

co3gatb ycnosuma ond  augdepeHumauum  oby4veHus,
NOCTPOEHNS WHAMBUAYaNbHbIX 06pa3oBaTeNibHbIX MpOrpamm,
obecneyntb  yraybnéHHoe - U3y4EeHME  reoMeTpunm  Kak
cocTasnswowen y4ebHoro npeameta «MaTemMaTnKa»;

NOAroTOBMTbL 0ByvaloWwmMxca K NPOAO/DKEHUID MK3Yy4eHUS
MaTeMaTUKM C Yy4étom Bbibopa Oyaywen npodeccun,
obecneymas NpPeeMCcTBEHHOCTb Mexay obLinm "
npoeccnoHanbHbIM 0bpa3oBaHmnEM.

Ha wu3ydyeHme y4yebHoro kypca «[eomeTpus» Ha
yrnybnénHom yposHe otBoamTca 204 yaca: B 10 knacce - 102
vyaca (3 4aca B Hegenwo), B 11 knacce - 102 yaca (3 4aca B
Hegeno).



COAEP>XAHWE OBY4YEHUSA
10 KJIACC

MpsAaMble N NJIOCKOCTU B NPOCTPaHCTBE

OCHOBHble  MOHATUA CcTepeomeTpun. To4vka, npsamas,
MNJOCKOCTb, MNPOCTPAHCTBO. T[loHATME 06 aKCcMomMaTU4eCcKoM
MOCTPOEHUN  CTEepeoMeTpun: akKCUOMbl  CTepeoMeTpun wu
CNnencTBus U3 HUX.

B3aMMHOe pacCcnonoXeHue npsAMbIX B MPOCTPaHCTBE:
nepeceKkawLimecs, napasjienbHble 1 CKpeLlBaloLmnecs npamble.
Mpu3HaKy CKpeLLmBaoWmxca npambix. MapannenbHOCTb NPSAMbIX
N NJIOCKOCTEN B MPOCTPaHCTBE: napassiefibHble npsMble B
NPOCTPaHCTBeE, NapansiesibHOCTb TPEX MPAMbIX, NApPaNNeNbHOCTb
NpsAMOA KU MIOCKOCTW. [lapannenbHoe W LeHTpasibHoe
NpoekTnpoBaHne, unsobpaxeHne duryp. OCHOBHblE CBOWCTBA
napannenbHoro npoekTuposaHusa. W3obpaxeHne duryp B
napannesnbHoOM  npoekuun. Yrabl € COHanpaBi€HHbIMU
CTOPOHaMW, yron Mexay npsaMbiMM B MPOCTPAHCTBE.
MapannencHOCTb  MJOCKOCTEN: napajiesibHble  MJIOCKOCTH,
CBOWCTBA napanniesibHbiX MJ0CKOCTEMN. MpocTenwme
NPOCTPAHCTBEHHble  Urypbl  Ha  MJOCKOCTW:  TeTpasap,
napannenenunem, NoCTPoOeHNe CeYeHun.,

MepneHOonKynapHOCTb npsMom 7 MNOCKOCTMW:
nepneHouKynsapHbole  nNpsaMble B MNPOCTPAHCTBE, MNpsAMble
napannesibHble U MNepneHOuKynapHble K MJAOCKOCTW, MPU3HaK
nepneHanKYJIIPHOCTU NMPAMON M MJIOCKOCTK, TeopeMa 0 NpsMon
nepneHanKyJISPHOM MI0CKOCTH. OpToroHanbHoe
npoekTupoBaHune. lepneHouKynsap WU HaKIOHHbIE: pacCTosHue
OT TOYKM OO0 MJIOCKOCTW, PAcCTOAHME OT NPSAMON 40 MIOCKOCTMH,
npoekums uUrypbl Ha MJOCKOCTb. [lepneHAnKynsapHOCTb
MIOCKOCTEN: NPU3HaK MNeprneHanKyspHOCTU OBYX MJIOCKOCTEN.
TeopeMa 0 TPEX neprneHanKynspax.

Yrnbl B NPOCTPAHCTBE: Yron Mmexay nNpsMon 1 naoCcKoCTbI,
OBYrpPaHHbIA  Yroa, JINHEWHbIA Yroa  ABYrpaHHOro yrna.
TpéxrpaHHbIn U MHOrorpaHHble yribl. CBONCTBA MJIOCKUX YrioB
MHOrorpaHHoro yrna. CBOMCTBa MJIOCKMX M OBYrpaHHbIX YrjoB



TPEXFPaHHOro yrna. TeopeMbl KOCMHYCOB W CWUHYCOB [JI4
TPEXFPaHHOrro yrna.

MHororpaHHUKMu

BuObl  MHOrorpaHHWKOB, pa3BEPTKa  MHOrorpaHHuMKa.
Mpu3Ma: n-yrosibHasa npusma, npsMas M HakJOHHAA MPU3MbI,
bokoBad M MnofHas MOBEPXHOCTb nNpu3Mbl. [apannenenvneg,
NPAMOYrO/bHbIN Napajnenenunes n ero CBOUCTea. Kpatyanwune
NyTW Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema 3Jusepa.
[pocTpaHCcTBeHHas TeopeMa ludgaropa. lNMupamupa: n-yrosibHas
nupammnpa, npasBubHas W ycevyéHHaa nupammabl. CBOMCTBA
pébep n B6OKOBLIX FpaHen NpaBuabHON NupaMmuiabl. MNpaBubHbIE
MHOIrOrpaHHUKK: NpaBuibHAA NpuU3Ma 1 nNpaBuibHaa nupaMunaa,
NpaBuabHAA TPeyroJsibHas nupamMuaa u npaswibHbIA TETPa3ap,
Kyb. MpeacTtaBneHne o0 NpaBuJibHbIX MHOFOrpaHHUKax: oKTasap,
LOLEeKa3ap M NKocasap.

BbluncneHne - 3n1emMeHTOB MHOIOrpaHHUKOB: pebpa,
avaroHanu, yrnabl. Mnowanb 60KOBOM MOBEPXHOCTU U MOJIHOW
NOBEPXHOCTN NPAMON NPU3MbI, MoLWanb OCHOBAHWI, Teopema 0
60KOBOW MNOBEPXHOCTU npsMon npu3mbl. [Mnowaab 6okoBow
MOBEPXHOCTUN M MOBEPXHOCTW MpPaBWUIbHOW NUpaMuibl, Teopema
0 naoLagmn yCe4eHHoON NnpamMmunibl.

CumMeTpuss B MNPOCTPAHCTBE. DJIeMeHTbl CUMMeTpun
NPaBWIbHbLIX MHOrorpaHHMKos. CuMMeTpus B MpPaBUJIbHOM
MHOrorpaHHUKe: CUMMeTpUS napannenenuneia, CUMMeTpus
NpaBWJIbHbIX NPU3M, CUMMETPUSA NPABUILHOWN NUPaMUIbI.

BekTopbl U KOOpAMHATLI B NPOCTPaHCTBE

MOHATNA: BEKTOP B NPOCTPAHCTBE, HY/1IEBON BEKTOP, OJIMHA
HeHy1eBoro BEKTOpa, BEKTOpbI KOJIIMHeapHbIe,
COoHanpaBsJIeHHbIE N NPOTUBOMO/I0XKHO HarpaBJ/ieHHbIE BEKTOPbI.
PaBeHCTBO BEKTOPOB. [eNCTBUA C BEKTOPaAMWU: CJIOXKEHME W
BblYNTaHNE  BEKTOPOB, CyYMMa  HECKO/JIbKMX  BEKTOPOB,
YMHOX€EHMe BeKTopa Ha 4mco. CBOMCTBA CJIOXKEHUA BEKTOPOB.
CBOMCTBA YMHOXEHMS  BeKTopa Ha 4ucno. [oHaTue
KOMMJIaHapHble BeKTOopbl. [lpM3HaK KOMMJAaHAPHOCTU TPEX
BEKTOpOB. [NpaBuio napannenenunena. Teopema o pasnoxxeHuu
BEKTOpPa N0 TPEM HEKOMIMJIaHapPHbIM BekTopaM. lNpamMoyrosbHas
CMCTeMa KoopAMHAT B NPOCTpaHCTBe. KoopAuHaTbl BeEKTOpa.



CBS3b MeX/ly KOOpAMHAaTaMW BEKTOPA U KOOPAMHATaMM TOYEK.
Yron mexnay BekTopamu. CKansipHoe npovn3BelieHne BEKTOPOB.
11 KJIACC

Tena BpawieHus

MOHATUA: UWINHAPUYECKada MOBEPXHOCTb, KOHW4YecKas
MOBEPXHOCTb,  Chepmyeckas  MNOBEPXHOCTb,  obpa3sywowme
noBepxHocTen. Tena BpaweHUs: UWIMHAP, KOHYC, YCEYEHHbIN
KOHYC, cdepa, wap. B3aumMHoe pacnonoxeHune cgepbl U
MJI0CKOCTW, KacaTesibHas NA0CKOCTb K cdhepe. N3obpaxkeHne Ten
BpalleHNa Ha NAOCKOCTW. Pa3BépTKa UWIMHAPA W KOHYyCca.
CummeTpusa cepbl 1 LWapa.

O6bEéM. OcHoBHble cBoncTBa 06bLEMOB Ten. Teopema 06
obbEMe npAMOYrosibHOro napannenenunega W cneacTesus U3
Heé. OOBLEM nNpPsSAMOAN W HAKJIOHHOW MNPU3MbI, LWUAMHAPA,
nMpaMmngbl N KoHyca. O6bEM LWapa 1 WapoBOro CerMeHTa.

KoMbuHauum Ten BpalleHns M MHOrorpaHHuMkKoB. lpusma,
BMMUCAHHas B  UWAMHAP, OMNMCaHHas OKOJI0O  LUWIMHApA.
[NepeceyeHne cepbl N Wapa C NIOCKOCTbID. KacaHue Lwapa u
cpepbl MNOCKOCTbLIO. [loHATME MHOrorpaHHMKa, OMNnUCaHHOrro
0KOJIO chepbl, cdepbl, BNMUCAHHON B MHOIMOrPaHHUK WX Teno
BpaLLeHuns.

Mnowanb NOBEPXHOCTU UWMAMHOPaA, KOHYyCa, nJowanb
cthepbl 1 eé€ yacten. lNogobue B npocTpaHcTBe. OTHOLWEHME
06bEMOB, MowWagen MNOBEPXHOCTEM  MNOAOOHBLIX  uUryp.
Mpeobpa3oBaHne nopobusa, romoteTus. PeweHne 3agay Ha
MIOCKOCTKM C UCMOJIb30BaHNEM CTepeoMeTpnYeCcKnxX MeTon0B.

[MloCTpOEeHNe CevyeHUin MHOrorpaHHWKOB M Tesl BPaLleHUS:
cevyeHUs umnmHgpa (napannenbHo M MeprneHauKynspHO ocCwu),
CeYeHMs KOHyca (napannesibHble OCHOBAHMID W Mpoxoasiine
4yepes BepLUMHY), CeYeHUS LWapa, METOObl MOCTPOEHUS CEYEHUN!
MeToL CnefoB, METOL BHYTPEHHero MnpoeKTUpPOBaHWUA, MeTo[
nepeHoca CekyLlen nNaoCKOCTMW.

BekTopbl U KOOpAMHATbLI B NPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepauun Hap BeKTOpaMu.
BekTopHOE yMHOXeHMe BeKTopoB. CBOWCTBA BEKTOPHOrO
YMHOXXEHWS. [psAMoyronbHass  cucTemMa  KoopguHaT B
NpoCcTpaHCcTBe. KoopanHaTbl BeKTopa. Pa3noxeHne BeKTopa no



6asncy. KoopAMHATHO-BEKTOPHbLIN  METOd Npu  pPeLleHunu
reoMeTpuYecKnx 3aga.

A BU>XeHUs B NpPoCTpPaHCTBe

OBuxeHna npocTtpaHcTBa. OToOpa)keHUs. [BMXXEHMS U
paBeHCTBO curyp. Obwune cBOMNCTBa AOBMXEHWUA. Buabl
LOBVXEHUIN: MapaniesbHbll NMepeHoc, LeHTpasibHasa CUMMETPUS,
3epKasibHas cMMMeTpus, NOBOPOT BOKPYT npAMOWN.
Mpeobpa3zosaHus nogobus. Mpamas n chepa dnnepa.



NMNAHWUPYEMBIE PE3YJIbTATDI OCBOEHMSA
YYEBHOI0 KYPCA «FTEOMETPUA» (YINYBJEHHbIN
YPOBEHb) HA VYPOBHE CPEOHENrO OBLUEIO
OBPA30OBAHUA

JINHHOCTHBLIE PE3YJIbTATDI

1) rpa>kpaaHCcKoe BOoCnUTaHue:

ChOPMUPOBAHHOCTb FPaXkKAaHCKOW No3uunm obyyatowerocs
KaK aKTMBHOIO 1 OTBETCTBEHHOM0 Y1€Ha POCCUNCKOro obLLecTBa,
npencrassieHne 0 MaTeMaTU4YeCKMX OCHOBax
DYHKLUMOHNPOBAHMSA Pa3INYHbIX CTPYKTYP, SBAEHWIA, NpoLenyp
rpaxaaHckoro obuiectsa (BbIOOPbLI, ONPOCHI U APYroe), yMeHune
B3aMMOOENCTBOBaTb C  COLUMANbHBLIMA  WHCTUTYTaMn B
COOTBETCTBUMN C X PYHKLUNAMN N HAa3HAYEHMNEM;

2) naTpuoTu4YeckKoe BoCnMTaHue:

chopMMPOBAHHOCTb POCCUMNCKON rpaxgaHCKom
NOEHTUYHOCTW, YBaXKEHWS K TMPOWJIOMY W  HACTOSLWEMY
POCCUNCKON  MaTeMaTUKK,  LEHHOCTHOE  OTHOLleHne K
LOCTUMXKEHUAM  POCCUMUCKMX  MaTeMaTUKOB M POCCUICKOM
MaTEMATMYECKOM LKOJIbl, MCMNOMb30BaHNE 3TUX OOCTUXKEHUN B
OPYTrnX HayKax, TEXHONIOrMax, chepax 3KOHOMUKN;

3) BRYXOBHO-HPABCTBEHHOE BOCNUTaHMe:

OCO3HaHMEe [YyXOBHbIX LEHHOCTEN POCCUNCKOro Hapoaa,
ChOPMMPOBAHHOCTb HPABCTBEHHOrO CO3HAHWUA, 3TUYECKOro
noBeAeHns, CBSA3@HHOr0O C TMPaKTUYECKMM MNPUMEHEHNEM
LOCTUMXKEHUN HAYKM W LeATeNbHOCTbI0 YYEHOro, O0CO3HaHue
JIMYHOI 0 BKJ1laZla B NOCTPOEHME ycTon4mnsoro byayuero;

4) acTeTM4YeCcKoe BoCnuTaHue:

3CTETUYECKOE OTHOLIEHME K MUPY, BKJOYasA 3CTETUKY
MaTeMaTU4YeCKMX  3aKOHOMepHoCTen,  0b0bekToB,  3apnad,
PeLLUEeHNI, PacCy>XAeHN, BOCAPUNMYNBOCTb K MaTEMATUYECKNM
acrnekTam pa3/InYyHbIX BUOOB UCKYCCTBA;

5) ¢dom3nueckoe BoCcnmMTaHue:

CPOPMUPOBAHHOCTb YMEHUA MPUMEHATb MaTeMaTuyeckue
3HaHWSA B MHTepecax 340poBoro n 6esonacHoro obpasa »M3HWK,
OTBETCTBEHHOE OTHOLUEHWe K CBOeMy 3[0pOBbl (340pOBOE
NnTaHne, COANAHCUPOBAHHBLIA PEXUM 3aHATUA WU  OTAObIXA,



perynsapHas (pn3nyeckas aKTUBHOCTb), (pm3nyeckoe
COBepLUeHCTBOBaHMe npw 3aHATUAX CMOPTUBHO-
03[10POBUTESIbHON AEATENbHOCTLIO;

6) TpyaoBoe BOCNUTAHMUeE:

FOTOBHOCTb K TpPyAy, OCO3HaHWe LEHHOCTW Tpynonwbus,
NHTEpec K pPa3INyHbIM chepam npogeccrnoHasibHOW
LesATeNIbHOCTU, CBA3AaHHbIM C MaTEMATUKON N €€ NPUJIOXKEHNAMMU,
YMEeHMe CoBepllaTb 0CO3HaHHLIN Bbibop byaylien npodeccun un
pPeann3oBbiBaTb COOCTBEHHbIE XMU3HEHHbIE MM1aHbl, FOTOBHOCTb U
CNoCcobHOCTb K MaTeMaTU4YEeCKOMY obpa3oBaHmIO "
camoobpa30oBaHMIO Ha MPOTSKEHUN BCEM XXWU3HWU, FOTOBHOCTb K
aKTMBHOMY  y4aCcTUIO B peleHuMn npakTu4yeckux 3apad
MaTeMaTM4eCKOM HanpaBIeHHOCT!;

7) 3Kosnornyeckoe BoCnUTaHue:

CPOPMMPOBAHHOCTb 3KOJIOMTMYECKON KYNbTYypbl, MOHMMaHNe
BJINAHNA COLMANbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOsHME
NPUPOAHON U COLUMANbHOW Cpefdbl, O0CO3HaHMe rnobanbHOro
XapakTepa  JKoJiormyeckmx  npobnem, opuveHTauMa  Ha
NpUMeHeHNe MaTeMaTUY4eCKMX 3HaHWN OJ19 peleHns 3agad B
obnacTn okpyXatwllen cpenbl, MJaHUPOBaAHME MOCTYMNKOB U
OLUEHKWN UX BO3MOXHbIX NOCNEACTBUI 018 OKPY>KatoLLen cpelbl;

8) ULEeHHOCTU HAY4YHOro NO3HaHUA:

CPOPMUPOBAHHOCTL MUPOBO33PEHMS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pPasBUTUA HaykuM W 06OLLEeCTBEHHON
NPaKTUKK, MOHMMaHWEe MaTeMaTU4yeCKOM HayKu Kak cgepobl
4yesioBeYeCKOW  OeATesIbHOCTW, 3TarnoB €€  pas3Butua wu
3HAYUMMOCTWN AN PasBUTUSA UMBUIN3ALNKW, OBJlAfeHME S3bIKOM
MaTeMaTUKN N MaTeMaTM4YeCKOW KyJIbTYpouM KakK CpeacTBOM
MO3HAHWA MUpa, TFOTOBHOCTb OCYLECTBAATb MPOEKTHYK W
nccrenoBaTesibCKYO OeATENIbHOCTb MHANBUAYAJIbHO U B rpynne.

METANPEOMETHBDBIE PE3VYJIbTATDI

Mo3HaBaTesNbHbIE YHUBepcCaJsibHble y4yeOHble
DencTBua

Ba3oBble normyeckKkue OeucrBma:

BbISBAATb W XapaKTepu3oBaTb CYLIECTBEHHbIE MPU3HAKK
MaTEMATUYECKMX OOBEKTOB, MOHATWUA, OTHOLUEHUA MeXAay



NOHATUSMMU, hOpMyIMPOBaTH onpeneneHns MNOHATUA,
yCTaHaB/AMBaTb CYLECTBEHHbI MPU3HaAK  Khaccugukaumm,
OCHOBaHMA ansa obobweHnsa W1 CpaBHEHUs, KpuTepuu
NPOBOAMMOro aHan3a;

BOCNPUHMMaTL, QopmynnpoBaTb U  npeobpa3oBbiBaTb
CYXXOAEHNS: yTBEPAUTENbHbIE WU OTPULATENbHbIE, €ANHUYHbIE,
YacTHble 1 obuine, yCNoBHbIE;

BbIABNSATb MaTEMATMYECKME 3aKOHOMEPHOCTHW, B3aMOCBA3N
W NpoTMBOPEYMS B (haKTaxX, [HdaHHbIX, HabnwogeHnax u
YTBEPXAEHMAX, nNpeafaraTb KPUTEpMM AONA  BbISBIEHMWSA
3aKOHOMEPHOCTEN U NPOTUBOPEYMN;

oenaTb BbIBOAbI C WCMOJIb30BAaHMEM 3aKOHOB JIOMMKM,

nenyKTUBHbIX 7 NHOYKTUBHbBIX YMO3aKJII04EH NN,
YMO3aKJIl04eHW MO aHaIornu;
NPOBOANTb CaMOCTOSATENIbHO LOKa3aTeNbCTBa

MaTeEMaTUY4EeCKNX YTBEPXAEHUN (NpsAMble U OT MNPOTWUBHOIO),
BbICTPaMBaTb  aprymMeHTauutio, MpuBOAUTbL  MPUMeEpbl U
KOHTpNpuMepbl, 060CHOBbIBaTb COOCTBEHHbLIE CYXAEHUSA U
BbIBOAbI;

BbibupaTh cnocob peweHns y4yebHonm 3amavnm (CpaBHMBATb
HEeCKONbKO  BapuvaHTOB  peweHuns, BblbupaTb  Hambonee
noaoxogawmnm C  Y4€TOM  CAMOCTOSATENIbHO  BblAEJIeHHbIX

KpUTEepunes).
Bba3soBble uccnepoBaTesibCKue AEenucTBUA:
NCMoJIb30BaTh BOMPOCHI KaK nccnenoBaTesIbCKUM
NHCTPYMEHT NO3HaHWA, hopMysinpoBaThb BOMPOCHI,

dbukcmpyrowme npoTmBopeyne, npobnemy, yCTaHaBAUBATb
NCKOMOE U AaHHoe, OPMUPOBATL rMMNOTE3y, apryMeHTUPOBaTb
CBOIO MO3ULNIO, MHEHWE;

NPOBOANTb CaMOCTOSITENbHO CMIaHNPOBAHHbIN
3KCMEPMMEHT, NCCnenoBaHne No YCTaHOBAEHMIO 0COoBeHHOCTEN
MaTEMATUYECKOro 00beKTa, SBAEHMS, MNPOLECCa, BbIBEHUIO
3aBMCUMocCTen mexay obbekTamu, ABEHNSMU, NPOLLeCCamu;

CaMoCTOosATeNbHO hopmynmpoBaTb 0606LLEHNSA 1 BbIBOAbLI MO
pe3ynbTaTaM npoBedéHHOro HabnwgeHns, wnccnenoBaHus,
OLEHMBATb AOCTOBEPHOCTb MOJIYYEHHbIX Pe3y/bTaToB, BbIBOOOB
n 0606l EeHNI;



NPOrHO3MpoBaTb BO3MOXKHOE pa3BMTME MnpoLiecca, a Takxe
BblABWIaTb MPeAnosIOXKeHNs 0 ero Pa3BUTUM B HOBbIX YCJI0BUSX.

PaboTta ¢ uHpopmauuen:

BbISIBAATb AeuuUnTbl MHGOPMaLUK, AaHHbIX, HE0OX0ANMbIX
LONA 0TBETa Ha BOMPOC U AN19 peLleHns 3a4a4u;

BblOMpaTb MHGOPMALMIO N3 UCTOYHUKOB Pa3IMYHbIX TUMOB,
aHaM3npoBaTb, CUCTEMATU3NPOBATbL W WHTEPNPeTMpoBaThb
NH(OPMaLMIO Pa3INYHbIX BUAOB 1 (DOPM NpencTaB/IeHNs;

CTPYKTYpUpOBaTb MHGOPMaLMO, NpPeacTaBndTb €€ B
pPa3nYHbIX hopMax, INICTPUPOBATL FpaduyecKky;

OLeHMBaTb HALEXHOCTb MHGOPMaLUKM MO CaMOCTOATENbHO
ChopMyNIMPOBAHHBIM KPUTEPUSAM.

KOMMYHUMKaTUBHbIE YHUBEpCaJsibHble y4yeOHble
DEeUuCTBUA

OOweHune:

BOCMPUHUMATL U OPMYNNPOBaTh  CYXOEHMA B
COOTBETCTBUN C YCNOBUSMU W Uenamn oblieHns, CHO, TOYHO,
FPAaMOTHO BbIPaXaTb CBOK TOYKY 3PEHUA B YCTHbIX W
MMUCbMEHHbLIX TEKCTaxX, AaBaTb MOSCHEHMA MO X044y PeLleHuns
337341, KOMMEHTUPOBATb MOJIYYEHHbIN Pe3ynbTaT;

B Xode 00CyXaeHns 3ajaBaTb BOMPOCbI MO CyLLECTBY
obcyxgaemonm  Tembl, npobnembl, pewaemMon  3amdauw,
BbiICKa3blBaTb WAEW, HaLUENEeHHble Ha TMOWUCK pPeLleHuns,
COMOCTaBNATbL CBOW CYXIOEHUA C  CYXOEHUAMU  OpYyrux
YY4aCTHMKOB Auanora, obHapyXxuBaTb pa3nyme M CX0ACTBO
NO3ULNINA, B KOPPEKTHOM hopMe (hopMynmMpoBaThb pasHOriacus,
CBOW BO3Pa)XKeHUs;

npeacTaBNsaTb pe3ynbTaThl peLeHns 3a4a4u,
3KCMepMMeHTa, WCCNenoBaHWUs, TMpPOeKTa, CaMOCTOSATENIbHO
BbIbMpaTh popMaT BbICTYMNNEHMA C YYETOM 3a[ay Npe3eHTaLum
N ocobeHHOCTEN ayaAnTopun.

PerynaTuBHble YHUBEpCaJibHble y4yeOHble B encTBunA
CamoopraHmsauusa:
COCTaBNATb MJaH, aAropuTM peleHns 3adadun, BblbupaTb
cnocob peweHns C  YY4ETOM  UMMEKOLWNUXCH  PecypcoB u
CcobCTBEHHbIX BO3MOXXHOCTEWN, apryMeHTUpoBaThb 7



KOPPEKTUPOBATb BapWaHTbl pPeleHun C  YYETOM  HOBOW
NHopMaLmn,

CaMOKOHTPOJIb, SMOLMOHAJIbHbIX UHTEJJIEKT:

BNafleTb HaBblkaMW MO3HaBaTeNbHON pediekcun Kak
OCO3HaHWA  COBEpPLIAEMbIX  OENCTBUM WU MbICJIUTENbHbIX
npoLeccos, nx pes3ybTaToB, BladeTb crnocobamum
CaMOMPOBEPKN, CAaMOKOHTPOAA npouecca W pe3ysbTaTa
peLleHns MaTeMaTUYECKOWN 3a0a4u;

npeasnaeTb TPYAHOCTWU, KOTOPblE MOTYT BO3HUKHYTb Mpwu
pelleHnn 3ajayn, BHOCUTb KOPPEKTUBbLI B OEATENIbHOCTb Ha
OCHOBE HOBbIX 0OCTOATENLCTB, AaHHbIX, HaWAEHHbIX OLMNOOK,
BbISIBJIEHHbIX TPYAHOCTEWN;

OLleHMBATb COOTBETCTBME pe3ynbTaTa Ueam U YCNoBUSAM,
OObACHATL  MPUYUHBI  OOCTUXKEHUS  WIN  HEOOCTUXKEHUS
pe3ynbTaToB AeATENbHOCTW, HaX0ANTb OWMNOKY, AaBaTbh OLEHKY
NpPUobpeTEHHOMY OMbITY.

CoBMecCTHasA AeATeNbHOCTb:

NOHMMaTb W MCMNOJb30BaTb MNPeuMyLlecTBa KOMaHAHOW W
nHamBuayanbHon paboTbl nNpu peweHnn y4ebHbIX 3aaad,
NPUHUMATbL LeNb COBMECTHOW AeATeNbHOCTW, NJaHUPOBaTb
opraHu3aunto coBMecTHon paboThl, pacnpenensaTb Buabl pabdoT,
noroeapmBaTbCs, 0bCcyxnaaTb npouecc u pesynbtaT paboThl,
0606WaTb MHEHUS HECKONbKNX NOAEN;

y4aCTBOBaTb B rpynnoBbiXx hopMmax paboTbl (06CyxaeHuns,
0bMeH MHEHWUI, «MO3rOBbIE LUTYPMbI» N UHbIE), BbINOJHATbL CBOIO
4acTb paboTbl U KOOPAWHMPOBATbL CBOW AEWCTBUA C OPYrumu
YJleHaMMU KOMaH[bl, OLIEHMBATb KayeCTBO CBOEro BKJada B
obwmin  NpoaAykT no  KpuTepuam,  CHOPMYINPOBAHHbLIM
y4aCTHUKaMM B3aMMOAENCTBUS.

NMPEOMETHbDIE PE3YJIbTATbI

K koHUy 10 knacca obyyvalowmncs HayumTcs:
cB06OAHO ONEepupoBaTb OCHOBHLIMK MOHATUAMM CTEPEOMETPUN
Npu  peweHun 3agady W NpoBeAeHUn MaTeMaTU4eCKuX
pPacCyXOeHNN;
NPUMEHATb aKCUOMbl CTEpeoMeTpunm nU CNefcTBUa U3 HUX MNpU
PEeLLEHNN FreOMeTPUYEeCcKnX 3agay;



KJacCUPUUMPOBaTb  B3aMMHOE PacnosoXeHne npsaMbiX B
NPOCTPaHCTBE, TJIOCKOCTEM B MPOCTPaHCTBE, TpPSMbIX W
MNNOCKOCTEN B MPOCTPAHCTBE;

cB0OOOHO onepupoBaTb MOHATUAMWU, CBA3AHHLIMW C yriamu B
NPOCTPaHCTBE: MexXAay npAMbIMA B MNPOCTPAHCTBE, MexXxay
NPSAMON N MJIOCKOCTbIO;

cBoboOHO  onepupoBaThb NOHATUAMMU, CBSA3aHHbIMU C
MHOIOrpaHHUKamu;

cB0OOAHO pacno3HaBaTb OCHOBHbIE BUAbI MHOMOrPaHHMKOB
(npu3ma, nupammnga, NPsSMOYrosibHbIA Napannenenunes, Kyb);
KJlaCCUPUUNPOBaTb MHOMOrpPaHHUKK, BbibMpas OCHOBaHWA A4
Knaccupmkaumm;

cB0oOOOHO onepupoBaTb MOHATUSAMU, CBA3AHHBLIMU C CEYEHMEM
MHOIOFPaHHUKOB MJI0CKOCTbIO;

BbIMNOJIHATL MapasifiefibHoe, LUeHTpaJibHOe U  OpPTOroHasibHoe
NpoekTupoBaHne  quryp Ha MJ0CKOCTb, BbINONHATb
n30bparkeHnsa uryp Ha naoCKoCTK;

CTPOUTb CeYEeHUS MHOrOrPaHHUKOB pPa3J/IMdHbIMKM  MeTOoAaMMU,
BbIMOJIHATL  (BbIHOCHbIE) MMJIOCKNE YepTexum W3  PUCYHKOB
NPOCThbIX 00 BLEMHLIX Uryp: BUA CBEPXY, COOKY, CHU3Y;
BbIYMCNATb MJoWanmn rnoBepxXHOCTEN MHOMOrpaHHMKOB (Npu3Ma,
nMpamMuaa), reoMeTpuyecknx Ten c NpuMeHeHnem hopMyJi;
cB060HO onepupoBaTb NOHATUAMMU: CMMMeTpmA B
NPOCTPaHCTBE, LEHTP, OCb U MJOCKOCTb CUMMETPUN, LEHTP, OCb
N NNOCKOCTb CUMMETPUN PUrypsbl;

cBobOOHO  onepupoBaTb  MOHATUSAMU,  COOTBETCTBYIOLLUMY
BEKTOPAM M KOOPAMHATaM B MPOCTPAHCTBE;

BbIMNOJIHATL AENCTBUA HAZl BEKTOpPaMu;

pewaTb 3ada4YMm Ha  [0Ka3aTesbCTBO  MaTeMaTU4eCKMX
OTHOWEHMA W HaXOXAEHWE TeOMETPUYECKUX  BEJINYUH,
NPUMEHAS WU3BECTHble MEeTOAbl MPU peleHnun MaTeMaTUYeCKmX
33,24 NOBbILUIEHHOI0 U BbICOKOIO YPOBHSA C/IOXKHOCTW;
NPUMEHATL  NpoCTenwme  NporpaMMHble  CpeacTtBa MU
3NEKTPOHHO-KOMMYHUKALUMOHHbIE  CUCTEMbl  MPU  PeLleHnn
CTepeoMeTpuyecknx 3amay;



n3BnekaThb, npeobpa3oBbIiBaTh 7 NHTEPNPeTUpPoBaTh
NH(OPMaLM0 O NPOCTPAHCTBEHHbLIX FeOMeTpUYecKnX urypax,
NpeacTaBJ/IEHHYI0 Ha YepTexax N pUCyHKax;
NPUMEHATb MOJIyYeHHble 3HAHWUSA Ha MPaKTUKEe: CpaBHMBATb W
aHaNM3MPOBaTb peasibHble CUTYyaUWUKn, MPUMEHATb W3YyYeHHble
MOHATUA B nNpoLecce TMOWUCKa peleHna MaTemMaTuyecku
chopMynmpoBaHHOW npobnembl, MOOENMPOBATbL pPeasibHble
CUTYyauuMnm Ha 9A3blke reomMeTpuun, nccaenoBaTb MOCTPOEHHbIe
MOOEeNn C UCMOJIb30BaHNEM FreOMEeTPUYECKMX MOHATUN N TEOPEM,
annapaTa anrebpbl, pewaTb NpPakTUYeckue 3adayvn, CBA3aHHbIe
C HAaX0XXAEHNEM reoMeTPUYECKNX BESINYNH;
MMEeTb NpencTaBineHns 06 OCHOBHbIX 3Tanax pPa3BUTUS
reoMeTpun Kak COCTaBHOM YacTu (pyHOAMeHTa pa3BUTUA
TEXHOJI0T UM.

K koHUy 11 knacca obyyalowmncs HayumTcs:
cBob0OOHO  onepupoBaThb NOHATNAMMU, CBSA3aHHbIMU C
LUINHOPUYECKOW, KOHNYECKON N ChepnyecKon NoBEPXHOCTAMN,
06BbACHATL CNocobbl NONyYeHNS;
OnepupoBaTb MOHATUAMMW, CBA3AHHLIMW C TenaMu BpaLLeHns:
LUINHOPOM, KOHYCOM, Chepon 1 LLapom;
pacno3HaBaTb Tesa BpaweHnsa (LMAnHap, KOHYC, cdepa 1 wap)
N 06BACHATHL CNOCOOLI MOSly4YEeHNS TeN BpaLLeHNS;
KnaccuguumposaTb B3aMMHOE  pacrnosioxeHune cdepbl U
MIOCKOCTW;
BbIYMCNATb BEJINYUHBLI  3/IEMEHTOB  MHOIMOFPAHHMKOB W Ten
BpaLleHns, 06BbEMbI U nowanmn noBepxXHOCTEN MHOMOrpaHHNKOB
N TeN BpalLeHNs, reoMeTpmyYeCcKnx Tesn C NpuMMeHeHnem opmy;
csobogHO  onepupoBaTb NOHATUAMMU, CBSA3@HHbIMU C
KOMBOMHaLMAMM Ten BpaLLleHuns 7 MHOIOrpaHHWKOB:
MHOIMOrpaHHMK, BNUCaHHbIA B Cpepy 1 ONMCAHHbLIA 0KO0 Cdepsl,
cepa, BMMCaHHAA B MHOTOrPaHHUK WA TS0 BpalleHus;
BbIYMCNATb COOTHOLUEHMA MexXAay MJowansMn NnoBepXHOCTEN W
obbEMamMm NogobHbLIX Ten,
n3obpaxaTb W3y4yaemble GUrypbl, BbINOAHATL (BbIHOCHbLIE)
MJI0CKMNE YEPTEXN N3 PUCYHKOB NPOCTbIX 06bEMHBIX DUryp: BUL
cBepxy, COOKy, CHU3Y, CTPOUTb CEYEHUS Tes BpaLleHuns;



N3BNeKaThb, NHTEPNpPeTUpPoOBaTh n npeobpa3oBbiBaTh
NHpOPMaLUN0 O NPOCTPAHCTBEHHbLIX FEOMETPUYECKNX urypax,
NpeacTaB/IEHHYIO Ha YepTexax U pUCyHKax;

cB0OOHO onepupoBaTb NOHATUEM BEKTOP B MPOCTPAHCTBE;
BbINOJIHATb ONEpaLnmn Hafg BEKTOPaMU;

3afaBaTb MJIOCKOCTb YpPaBHEHMEM B [EKApPTOBOW CUCTeMe
KOOpOuHaT;

pelaTb reoMeTpuyeckme 3agadn Ha BblHUCIEHME YI/I0B Mexay
NPAMbIMU N MAOCKOCTSAMMU, BbIYNCSIEHNE PACCTOSHUN OT TOYKN 00
MI0CKOCTW, B Lie/IOM, Ha NMPUMEHEHNEe BEKTOPHO-KOOPAMHATHOIO
MeToa Nnpu peLlleHnu;

cB060OAHO onepupoBaTb NOHATUSAMU, CBA3AHHBLIMU C ABMXXEHWNEM
B MPOCTPAHCTBE, 3HAaTb CBOUCTBA OBUXEHUW;

BbINOJIHATb W300pa)KeHNs MHOrOrpaHHMKOB W Tes BpalleHus
npu napannesibHOM MNEePEeHOCe, UEHTPaJibHON CUMMETPUN,
3epKasibHOW CUMMETpUX, nNpu MNOBOPOTE BOKPYr MNpPsSMon,
npeobpa3zoBaHua noagodbus;

CTPOUTb CEYEHUS MHOrOrPaHHMKOB N Tes BPALLEHUSA: CeYEeHUS
UMAnHapa (napannensHo U NepneHaouKysisapHO OCWu), CevyeHus
KOHyCa (mapannesbHble OCHOBaHWIO W NPOXOoAsLlne 4epes
BEPLUNHY), CEYEeHNS LWapa;

MCNONb30BaTb METOAbl MOCTPOEHUSA CeYeHWUn: MeTon Cnefos,
MeToL BHYTPEHHero nMpPOeKTUPOBaHWUA, MeToh repeHoca
CeKyLen nJoCKoCTH;

[O0Ka3blBaTb rEOMETPUYECKNE YTBEPXKOAEHUS;

NPUMEHSATb reomMeTpuyeckumne haKThbl ons peLueHuns
CTepeoMeTpuYecKnx 3afady, npennosaratoWmnx HeCKOJIbKO
LLUaroB peleHns, ecaun ycsioBmus NpUMEHeEHUs 3aaHbl B SBHOM ©
HesaBHOW hopMe;

pewaTtb 3a0a4n Ha  [0Ka3aTeNbCTBO  MaTeMaTU4eCKux
OTHOLLEHUN N HAaXOXOEHNE FTEOMETPUYECKUX BENNYUNH;
NPUMEHATb  MNpPOrpaMMHble  CpencTsa N 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI npu peLleHnn
CTepeoMeTpuyecKnx 3amay;

NPUMEHATb TMOJIy4EeHHbIE 3HAHWUA Ha MNpPaKTUKe: CPaBHUBATD,
aHaNM3MPOBaTb M OLIEHMBATb peasibHble CUTyaLuu, NPUMEHSATb
N3y4YeHHble MOHATUSA, TeopeMbl, CBOMCTBA B MnpoLecce Mnoucka



peleHns MaTeMaTuyeckm CchopmynnmpoBaHHoM npobnemsl,
MOAENNPOBaTb peasibHble CUTYyauunm Ha HA3blke reoMeTpuu,
nccnenosaTb  MOCTPOEHHbIE  MOAenn € UCMOJIb30BaHUEM
reoMeTpuYeckKnx MOHATUA W TeopeM, annapaTta anredpsl,
pewaTb nNpakTU4Yeckne 3afdadvn, CBA3aHHbIE C HAXOXOEHWEM
reoMeTpUYEeCKNX BEINYNH;

UMETb npenctaBneHns o6 OCHOBHbIX 3Tanax pa3BUTUA
reoMeTpUM Kak COCTaBHOW YacTu (yHOAMEHTa pa3BUTUA
TEXHONOTNN.
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obpa3oBaHus». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKOBas
cucTeMa «3agayvn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

Yribl N pacCTOAHMS

16

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbIe U
npakTuyeckme paboTsl Ha
yrnybneHHOM ypoBHE OCHOBHOMO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHble U
npakTnyeckne paboThl Ha
yrnybneHHoM ypoBHe cpefHero
obuwero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan

«EgmHoe copepxxaHue obuiero
obpaszoBaHua». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKoBas
cucTeMa «3agadyn no reoMeTpun», -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

MHOrorpaHHuKK

Math.ru - https://math.ru



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru

BupTyanbHble nabopaTopHble U
npakTuyeckne paboTbl Ha
yrnybneHHOM ypoBHE OCHOBHOMO
obuiero obpasoBaHusa. -
https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybneHHoM ypoBHe CpefHero
obuwero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan

«EOonHoe copepxaHne obuero
obpaszoBaHua». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

BekTopbl B MpoCTpaHCTBe

12

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybaeHHOM ypoBHE OCHOBHOIO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboTbl Ha
yrnybneHHoM ypoBHe CpefHero
obuiero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan
«EOonHoe copepxaHne obuero
obpa3oBaHus». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

MoBTOpeHune, 0bobuieHne n
cucTeMaTm3aumsa 3HaHuN

Math.ru - https://math.ru
BupTyanbHble nabopaTopHble U
npakTnyeckne paboThl Ha
yrnybaeHHOM ypoBHe OCHOBHOIO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybneHHoM ypoBHe cpefHero
obuwero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan
«EOonHoe copepxaHne obuero
obpaszoBaHua». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/
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https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/

11 KJIACC

Ne
n/n

HauvMmeHoOBaHue
pa3aenos U TeM
nporpamMmmbl

KonuyecrtBo 4yacos

Bcero

KoHTpo
NibHblE
paboTbl

MpakTn
yeckue
paboTbl

ONneKTpoHHble (unudposbie)
obpa3oBaTesibHble pecypcChbl

AHannTn4yeckaa reomeTpus

15

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbIe U
npakTuyeckme paboTsl Ha
yrny6n1eHHOM ypoBHE OCHOBHOMO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHble 1
npakTnyeckme paboTbl Ha
yrny6neHHOM ypoBHe CpeaHero
obuwero obpasoBaHua

https://content.edsoo.ru/lab/ MopTan
«EomHoe copepxxaHue obuiero
obpa3zoBaHua». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKOBas
cucTeMa «3afayn no reoMeTpumn». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

MoBTOpeHune, 0bobuieHne n
cucTeMaTm3aumnsa 3HaHUN

15

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybneHHOM ypoBHE OCHOBHOIO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/

BupTyanbHbie nabopaTopHble 1
npakTnyeckne paboThl Ha



https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/

yrnybneHHoM ypoBHe cpefHero
obuiero obpasoBaHmMa
https://content.edsoo.ru/lab/ MopTan
«EomHoe copepxxaHue obuiero
obpa3oBaHus». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKoBas
cucTeMa «3agadn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

O6BbEM MHOrorpaHH1Ka

17

Math.ru - https://math.ru
BupTyanbHble nabopaTopHble U
npakTnyeckne paboTbl Ha
yrnybaeHHOM ypoBHe OCHOBHOIO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
BupTyanbHble nabopaTopHble U
npakTnyeckne paboThl Ha
yrnybneHHoM ypoBHe cpefHero
obuiero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan
«EgmHoe copepxxaHue obuiero
obpaszoBaHua». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKoBas
cucTeMa «3adayvn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

Tena BpaweHuns

24

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbIe U
npakTuyeckne paboTbl Ha
yrnybneHHOM ypoBHE OCHOBHOMO
obuiero obpasoBaHus. -



https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru

https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHbie U
npakTuyeckme paboTsl Ha
yrnybneHHoM ypoBHe CpefHero
obuiero obpasoBaHmMa
https://content.edsoo.ru/lab/ MopTan

«EOonHoe copepxaHne obuero
obpa3oBaHus». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
cucTeMa «3agadn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

Mnowann NnoBepxHOCTU U
06BbEMBI KpYTbIX TeN

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboTbl Ha
yrnybaeHHOM ypoBHE OCHOBHOIO
obuiero obpasoBaHusa. -
https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboTbl Ha
yrnybneHHoM ypoBHe CpefHero
obuiero obpasoBaHmMa
https://content.edsoo.ru/lab/ MopTan

«EOonHoe copepxaHne obuero
obpa3oBaHus». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
CcucTeMa «3agadn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

HBrxeHns

Math.ru - https://math.ru
BupTyanbHble nabopaTopHble U



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru

npakTuyeckne paboTbl Ha
yrnybneHHOM ypoBHE OCHOBHOMO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/

BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybneHHoM ypoBHe cpefHero
obuero obpasoBaHua
https://content.edsoo.ru/lab/ MopTan

«EOnHoe copepxaHne obuero
obpa3zoBaHua». https://edsoo.ru/
NHpopMaLMOHHO-NoMCKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/

MNoBTOpeHne, obobuieHne n
cMcTemMaTM3aLmns 3HAHUI

17

Math.ru - https://math.ru
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
yrnybaeHHOM ypoBHE OCHOBHOIO
obuiero obpasoBaHusa. -
https://content.edsoo.ru/lab/
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboTbl Ha
yrnybneHHoM ypoBHe CpefHero
obuiero obpasoBaHmMa
https://content.edsoo.ru/lab/ MopTan
«EOonHoe copepxaHne obuero
obpa3oBaHus». https://edsoo.ru/
NHdopmaumoHHO-NoncKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

P3LU https://resh.edu.ru/



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
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NOYPOYHOE NNAHUPOBAHME
10 KJIACC

n/n

TeMa ypoka

KonuyecTtBo 4yacos

Bcer
o

KoHT
ponb
Hble
pabo
Thl

MpakT
nyeck
ne
paboT
bl

nar

usy
yeH
na

dNeKTpOoHHbIe LucppoBbIe
obpa3oBaTesibHble pecypcChbl

OCHOBHble NpaBuna
N306pa)KeHnst Ha PUCYHKe
MJ0CKOCTW, NapanfienbHbIX
NpsMbIX (0Tpe3KoB),
cepenunHbl OTpe3Ka

MNopTan «EQnMHoOe copepxaHue
obuiero obpasoBaHNS».
https://edsoo.ru/

[NoHATMA CTepeoMeTpun:
TOYKa, NpsAMas, NJIoCKOCTb,
NPOCTPaHCTBO. OCHOBHbIE
npasuia nsobpaxeHus Ha
PUCYHKE MJIOCKOCTH,
napansieibHbIX NPAMbIX
(oTpe3koB), cepeamnHbl
oTpes3Ka

P3LU https://resh.edu.ru/

lNoHATUA: NnepecekatoWwmecs
NA0CKOCTK, NepecekatoLnecs
npamMas 1 nJoCKoCTb;
NnoaynpoCTPaHCTBO

PSLU https://resh.edu.ru/

lNoHATUA: NnepecekatoWwmecs
MA0CKOCTK, NepecekatoLnecs
npamMas 1 nJoCKoCTb;
NnoJsynpoCTPaHCTBO

NHpopMaLMOHHO-NoMCKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html



https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html

MHoOrorpaHHuKM,
n306pakeHne NpocTenLmnx

5 Math.ru - https://math.ru
NPOCTPaHCTBEHHbIX UTYP,
HeCyLLLeCTBYIOLINX 06bEKTOB
MHoOrorpaHHuKM,
|/|3o6pa>|?<eH|/|e npocTenwmnx VIH(OpMaLOHHO-NONCKOBAS
6 cucTeMa «3adayvn no reoMeTpun». -
NPOCTPAHCTBEHHLIX QUTYP, https://zadachi.mccme.ru/2012/local.html
HeCyLeCcTBYOLNX 06 bEKTOB
MopTan «EQnMHOE copoepXaHue
7 AKCNOMBbI CTEPEOMETPUN U o6|.F|).Lero O6pa3OBaHI/|$|>>p
nepsble CNegCcTBUsa U3 HNX httos://edsoo.ru/ '
AKCNOMBbI CTEPEOMETPUN U NH(OPMALIMOHHO-NI0NCKOBAS
8 cucTeMa «3adayvn no reoMeTpun». -
MEPBLIE CNEACTBUA M3 HUX https://zadachi.mccme.ru/2012/local.html
AKCNOMBbI CTEPEOMETPUN U
nepsble CNegCTBUA U3 HUX. MopTan «EAMHOE ComepXkaHme
9 Crnocobbl 3a4aHNs NPAMbIX U 06LLEr0 0BPaz0oBaHMS»
MI0CKOCTEN B NPOCTPaHCTBE. httDS'//edsog u/ '
Obo3HavyeHWs NpAMbIX U ' :
NJIOCKOCTEN
306pakeHne ceveHni
nnMpamuabl, Kyba 1 npm3smsl,
BupTyanbHblie nabopaTopHbIE 1
KOTopble I'I%OXO,EI,FIT yepes nx np§K¥mquKme pa6opr| Hpa
S .M YKEHMU
10 pebpa. A30bpaxetine yrnybneHHOM ypoBHE OCHOBHOIO
nepeceyeHmns noay4eHHbIX 0BLLIero 06pa30BaHNS
MAOCKOCTEN. PaCKpam,MBaHme https://content.edsoo.ru/lab/
NOCTPOEHHbIX CEYEHUNI
pa3HbIMU LiBETAMU
N306pakeHne ceveHnmn
11 P P3LL https://resh.edu.ru/

nvpamuabl, Kyba v npusmsl,



https://math.ru
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://content.edsoo.ru/lab/

KOTOPbIE NPOXOAAT Yepes ux
pébpa. N30bpakeHmne
nepeceyvyeHmnsa Noay4yeHHbIX
NI0CKOCTEN. PackpalumBaHune
NMOCTPOEHHbIX CEYEHUN
pa3HbIMU LiIBETaMM

306pakeHne ceveHni
nupamugebl, Kyba n Npusmsl,
KOTOpble MPOXOAAT Yepes ux
pébpa. N30bpakeHmne

12 Math.ru - https://math.ru
nepeceyeHmns noay4eHHbIX
NI0CKOCTEN. PackpalumBaHue
NMOCTPOEHHbIX CeYEeHUN
pa3HbIMY LIBETaMMN
N306pakeHne ceveHni
nnpamnabl, Kyba 1 Nnpusmel,
BupTyanbHble nabopaTopHble U
KoTopele H%OXOMT iepes nx np§K¥mquKme pa6opr| Hpa
8bpa. U XKEHU
13 pebpa. A30bpaxetine yrnybneHHOM ypoBHE OCHOBHOIO
nepeceyeHmns noay4eHHbIX 06LLEr0 06pa30BAHNS
M7I0CKOCTEM. PaCKpam,MBaHme https://content.edsoo.ru/lab/
MOCTPOEHHbIX CeYEeHUN
pa3HbIMY LIBETaMMN
MeToq cenoB ans NHpopMaLMOHHO-NoMCKOBas
14 . cucteMa «3afadvn rno reoMeTpum». -
MOCTPOEHIA CEHEHN https://zadachi.mccme.ru/2012/local.html
MeTopn cnenos ons
NOCTPOEHMNA CeYEHUN,
15 N o P3LU https://resh.edu.ru
CBOMCTBa nepeceyeHni ps:if !
NPSAMbIX 1N NAOCKOCTEN
16 MeTopn cnepnos anq MNopTan «EQnMHoOe copgep)xaHue

NOCTPOEHNA CEYEHUN,

obuiero obpasoBaHNs».



https://math.ru
https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/

CBoMCTBa nepeceyeHuni
NPSAMbIX U NAOCKOCTEN

https://edsoo0.ru/

MocTpoeHme cevyeHUn B
nupamnae, kybe no Tpém

BupTyasibHble 1abopaTopHbie U
npakTuyeckne paboTbl Ha

17 TOYykaM Ha pébpax. Co3paHue yrnybneHHOM ypoBHE OCHOBHOIO
BbIHOCHbIX YepTexXen 1 3anuncb obuiero obpasoBaHus. -
LaroB NOCTPOEHMNS https://content.edsoo.ru/lab/
MocTpoeHme ceveHUn B
nnpamnae, kybe no Tpém NHhopMauMoHHO-NONCKOBas

18 TOYKaM Ha pébpax. Co3naHune cucteMa «3afayvn rno reoMeTpum», -
BbIHOCHbIX YepTexxewn 1 3anucb https://zadachi.mccme.ru/2012/local.html
LLIaros NOCTPOEHUSA
MocTpoeHmne ceyeHUn B
nnpamnae, kybe no Tpém NHpopMaumMoHHO-NoNCKoBas

19 To4YkaM Ha pébpax. Co3paHue cncTeMa «3agadn rno reoMeTpum». -
BbIHOCHbIX YepTexxewn 1 3anuch https://zadachi.mccme.ru/2012/local.html
LLIAroB NOCTPOEHMA
MocTpoeHme cevyeHnn B BupTyanbHble nabopaTopHble n
nnpamnae, kybe no Tpém npakTuyeckne paboTbl Ha

20 TOYKaM Ha pébpax. Co3paHue yrnybaeHHOM ypoBHe OCHOBHOIO
BbIHOCHbIX YepTexXen 1 3anuncb obuwiero obpasoBaHua. -
LLIaros NOCTPOEHUSA https://content.edsoo.ru/lab/
[NoBTOpEHMe NnaHUMeTpUn:
Teopema o

21 P Math.ru - https://math.ru
NPOMNOPLINOHAJIbHBLIX OTPe3Kax.
Mopobue TpeyroabHNKOB
[NoBTOpEHMe NnaHUMeTpUn: VHGOPMaLMOHHO-NOMCKOBaS
Teopema MeHenas. PacyeThl B pMaLl

22 cucTeMa «3afayn no reoMeTpumn». -

CeYeHMAX Ha BbIHOCHbIX
YyepTexax. ictopuna pa3sntung

https://zadachi.mccme.ru/2012/local.html



https://edsoo.ru/
https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://math.ru

NAAHUMETPUN 1
CTEPEOMETPUN

23

KoHTposibHasa paboTa
"AKCMOMbI CTEpPEOMEeTPUMN.
CeyeHung"

24

B3aumHoe pacnonoxeHue
NPsAMbIX B MPOCTPAHCTBE.
CkpeluunBatoLmecs npamele.
[pu3Hakn cKpeLlmBaoLmxXCs
npambIX. MNapannenbHble
npsamble B NPOCTPaHCTBE

P3LU https://resh.edu.ru/

25

Teopema 0 CyLLeCcTBOBaHUN U
€ANHCTBEHHOCTW NPSMOW
napannesnbHoOn OaHHOW
NpPSMON, NPOXOAALLEN Yepe3
TOYKY MNPOCTPAHCTBA U He

nexawen Ha gaHHOW NPSMOWN.

JleMMa 0 nepecevyeHUun
MapainenbHbIX NPAMbIX
MNJIOCKOCThIO

MNopTan «EQnMHOe copep)xaHue
obuiero obpasoBaHNs».
https://edsoo.ru/

26

MapannesbHOCTb Tpex
npsMbIX. Teopema 0 TPEX
napansiefibHbIX NPSAMbIX.
Teopema 0 CKpeLlMBaloLWNXCS
NPSAMbIX

NHdopmaumoHHO-NoncKoBas
cucTeMa «3afayn no reoMeTpun». -
https://zadachi.mccme.ru/2012/local.html

27

MNapannensHoe
npoekTuposaHne. OCHOBHbIe
CBOWCTBa NapasiienbHoro
NPOEKTUPOBaHMA.
306pakeHne pasHbix puryp
B NapasiieNlbHON NpoeKkunmn

BupTyanbHble nabopaTopHble U
npakTuyeckne paboTbl Ha
yrnybneHHOM ypoBHE CpeHero
obuwero obpasoBaHua
https://content.edsoo.ru/lab/



https://resh.edu.ru/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/

LeHTpanbHaa npoekuus. Yron
C COHarnpaBieHHbIMN

MNopTan «EQnMHoOe copepxaHue

28 CTOPOHaMU. Yron Mexay ﬁ6mgro obpazoBaHuna».
ttps://edsoo.ru/
NPSAMbIMU
3aja4n Ha [oKas3aTeNbCTBO U VIH(OPMALIIOHHO-NOMCKOBaS
29 MCCNEN0BAHNE, CBA3AHHbIE C cucteMa «3afadvn rno reoMeTpum», -
PacnonoxeHNEM NpAMbIX B https://zadachi.mccme.ru/2012/local.html
NPOCTPaHCTBE
MoHATUA: NapannenbHoOCTb
NPSMON N NIOCKOCTM B
npocTpaHcTBe. Mpu3Hak
30 napannesibHoOCTN NPSMON 1 Math.ru - https://math.ru
naockocTn. CBOMCTBA
napannesbHOCTW NPAMONn 1
MJI0OCKOCTM
[[eomeTpuyeckne 3afaqun Ha
Bbl4MC/IEHNE 1 NHpopMaumMoHHO-NoNCKoBas
31 [l0Ka3aTeNbCTBO, CBSA3aHHbIE C cucTema «3agadn rno reoMeTpum». -
napanienbHOCTbIO NPAMbIX U https://zadachi.mccme.ru/2012/local.html
MJI0OCKOCTEN B NPOCTPAHCTBE
MocTpoeHmne cevyeHus,
NPOXOAALLEro Yepes AaHHYI0 MopTan «EgmMHOE copep)xaHue
32 NPSIMYI0 Ha YepTexe u obuiero obpasoBaHns».
napanfiesibHoro gpyromn https://edsoo.ru/
NpsiMON. Pac4YéT OTHOLLEHUN
MapannenbHas Npoekuuns, BupTyanbHble nabopaTopHbie 1
NpUMEeHeHne ans NoCTPoeHus npakTnyeckne paboThbl Ha
33 cevyeHmmn Kyba n yrnybneHHOM ypoBHe OCHOBHOIO

Mapannenennnena. CeoncTBa
napannenenmnena n Npu3Mbl

obuiero obpasoBaHusa. -
https://content.edsoo.ru/lab/



https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://math.ru
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://content.edsoo.ru/lab/

MNapannenbHble NIOCKOCTN.

34 Mpu3Haky napannesbHOCTK P3LU https://resh.edu.ru/
[BYX MJIOCKOCTEN
Teopema 0 napansienbHOCTU U
eVHCTBEHHOCTN NI0CKOCTH,
NPOXOAALEN Yepe3 TOYKY, He _
35 NPMHAANEXALLYIO AaHHOI P3LU https://resh.edu.ru/
MIOCKOCTN U CNefcTBus u3
Heé
CeoncTtBa napannenbHblx
MI0CKOCTEN: 0
napanfiesibHOCTN NPSAMbIX NHhopMaumMoHHO-NONCKOBas
36 nepecevyeHns npu cucTeMa «3agadn rno reoMeTpum». -
nepecevyeHnn OByx https://zadachi.mccme.ru/2012/local.html
napanfiesibHbIX MNJ0CKOCTeN
TpeTbeN
CeoncTtBa napannenbHblx
naockocTen: 06 oTpeskax
rapannesibHbIX npAmMsIx, MNopTan «EQnHoOe copgepxaHue
37 3aKJIOHEHHbIX MEXAY obuiero obpaszoBaHmsa».
napanienbHbIMK httos://edso.ru/
MIOCKOCTAMMU; O NepecevyeHnn
NpPSAMON C ABYMS
napassiesisHbIMN NA0CKOCTAMM
38 fogTopeHme: Teopema Math.ru - https://math.ru
Mudaropa Ha NJIOCKOCTH
BupTyanbHble nabopaTopHble U
MoBTOpeHME: TPUrOHOMETPUS npakTnyeckne paboThl Ha
39 NPSMOYronbHOro yrnybneHHOM ypoBHEe OCHOBHOIO
TpeyronbHuKa obuiero obpasoBaHus. -

https://content.edsoo.ru/lab/



https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://math.ru
https://content.edsoo.ru/lab/

CeoicTBa Kyba u

NHdopmaumoHHO-NoncKoBas

40 NPAMOYrOJIbHOro cucTeMa «3agadn rno reoMeTpum». -
napannenenunena https://zadachi.mccme.ru/2012/local.html
BblymcneHne oamH 0TpeskKoB B

41 Kybe n npsmMoyronbHoOM Math.ru - https://math.ru
napajsenenunene
MNepneHoMKyNspHOCTb NPAMON

42 1 nnockocTi. TpnsHak N Math.ru - https:/math.ru
nepneHanKynapHoOCTM NpsMon
N NNOCKOCTM
MNepneHanKYNSpPHOCTb NPSAMON
N NNOCKOCTU. lNpu3Hak .

43 NepeHaNKyAAPHOCTY MPSIMON P3LU https://resh.edu.ru/

N NNOCKOCTM
Teopema 0 CyLecTBOBaHUN U
eVHCTBEHHOCTN NPAMON,

44 MPOXOAALLEN HEPE3 TOUKY P3LU https://resh.edu.ru/
NPOCTPaHCTBa U
neprneHanKynspHoOn K
M10CKOCTU
lnockoCcTn 1 NHpopMaLMOHHO-NoMCKoBas

45 nepneHanKynsapHble UM cucTeMa «3agadyn no reoMeTpun», -
npsAMble B MHOIOrpaHHNKax https://zadachi.mccme.ru/2012/local.html

BupTyanbHble nabopaTopHble U
MnockoCcTu u npakTnyeckne paboTbl Ha

46 nepneHanKynspHble M yrnybneHHOM ypoBHe OCHOBHOIO
NpsMble B MHOIMOrpaHHNKax obuiero obpasoBaHus. -

https://content.edsoo.ru/lab/

47 1eprieHANKyNAp 1 HaKNOHHAS. Math.ru - https:/math.ru

[locTpoeHne nepneHAnKynsapa



https://zadachi.mccme.ru/2012/local.html
https://math.ru
https://math.ru
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/

N3 TOYKWN Ha MNMPaMyto

MepneHanKynap 1 HakJoHHas.

NHpopMaLMOHHO-NoMCKoBas

48 lNocTpoeHne nepneHAnKynsapa cucTeMa «3agadn rno reoMeTpum». -

N3 TOYKN Ha NMPAMYIO https://zadachi.mccme.ru/2012/local.html
BupTyanbHble nabopaTopHble U

Teopema 0 Tpéx npakTnyeckne paboThl Ha

49 nepneHgnkynsapax (npsamas u yrnybneHHOM ypoBHEe OCHOBHOIO
obpaTHas) obLero obpa3oBaHua. -

https://content.edsoo.ru/lab/

Teopema 0 Tpéx MNopTan «EQnHoOe copgep)xaHue

50 nepneHgnkynsapax (npsamas n obuiero obpasoBaHus».
obpaTHas) https://edsoo.ru/

51 yron mexay Math.ru - https:/math.ru
CKpeLBaLWMMNCs NpsMbiMn
Monck nepneHaAnKyNsapHbIX

52 MpAMBIX € NOMOLLbIO ?:g)rce)zl\;a;;ao;:qom nnszggaﬁpmm» -
I'IepI'IeH,EI,VIKVyJ'IFIprIX https://zadachi.mccme.ru/2012/local.html
MJI0CKOCTEN

;3 | Ovtorowamoe Tolran cEanoe conepare
MPOEKTNpOBaHIeE https://edsoo.ru/
MocTpoeHme ceveHun Kyba, EM§I¥3S;?:Leenaa66oopTabT2|%Hble v

54 MPU3Mbl, MPaBUILHON En 61eHHOM p0|3He OCHOBHOI 0O
nipamMiAzbI € NOMOLLLIO g6ui/ero o6pa3§c/)Eava -
OpTOTOHalbHOW MPOEKLIN https://content.edsoo.ru/lab/
MocTpoeHme cevyeHunn Kyba,

55 MPM3MEI, NPaBMLHOM P3LU https://resh.edu.ru/

nMpaMmnabl C MOMOLLLIO
OpTOFOHaJ'IbHOI7I npoeKunn



https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://math.ru
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/

56

CuMMeTpus B NPOCTPaHCTBE
OTHOCUTEJIbHO NOCKOCTH.
MA0CKOCTM CUMMETPUIA B
MHOrOr paHHMKax

P3LU https://resh.edu.ru/

57

Mpu3Hak
nepneHanKynspHOCTM NPSMON
N NJIOCKOCTMW Kak c/ieacTene
CYMMETPUM

58

MpaBWSibHblE MHOIOrpaHHUKMN.
PaCcy4€T pacCTOAHMI OT TOYKU
[0 NNOCKOCTH

NHpopMaLMOHHO-NoMCKOBas

cucteMa «3afadvn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html

59

MpaBuWSibHble MHOFOrpaHHUKMN.
Pacy4€T pacCTOAHMI OT TOYKU
[0 NNOCKOCTH

P3LU https://resh.edu.ru/

60

Cnocobbl oNyCTUTb
nepneHanKynapbl:
CUMMETPUSA, CABUM TOYKKN NO
napannesibHon NpsiMon

Math.ru - https://math.ru

61

CaBur no HenapannensbHon
NpsSIMON, U3MeHeHne
PacCTOAHUN

Math.ru - https://math.ru

62

KoHTponbHasa paboTa
"B3aMMHOe pacrnosioxeHune
NPSAMbIX U NIOCKOCTEN B
npocTpaHcTBe"

63

[NoBTOpeHue: yron mexay
NPAMbIMU Ha NJO0CKOCTN,
TPUroHomMeTpuna B
NPOWN3BOJIbHOM TPEYroJibHUKE,
TEeopeMa KOCUMHYCOB

NHpopMaLMOHHO-NoMCKOBas

cucteMa «3afadvn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html



https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru
https://math.ru
https://zadachi.mccme.ru/2012/local.html

MoBTOpEHME: YroN Mexay

04 CKpeLMBaLWmMMmncs NpaMoiMun
B MPOCTPaHCTBEe
BupTyanbHble nabopaTopHbie 1
eomeTpuyeckme MeToabl npakTnyeckne paboThl Ha
65 BbIYMCJIEHUS yrna mexay yrnybaeHHOM ypoBHE OCHOBHOIO
NPSAMbIMU B MHOIOrPaHHMKaX obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
[ByrpaHHbin yrona. CBONCTBo
66 JIMHEWHbIX Yr10B ABYrpaHHOro POLL https://resh.edu.ru/
yrna
DT rogepaTOD e
67 nnockocTy. CBOACTBA B3anMHO yfny6neHH0M yrr))OBHe OCHOBHOI0O
nepneHanKynsapHbIX
NI0CKOCTEH obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
Mpun3Hak
nepneHgnKynsapHOCTM
MJ0CKOCTEN; TeopeMa 0 NHpopMaLMOHHO-NoMCKOBas
68 NnpsAMon nepecevyeHnsa OByx cncTeMa «3ajadn rno reoMeTpum». -
MJI0CKOCTEN https://zadachi.mccme.ru/2012/local.html
nepneHaNKYNApHbIX TPETbEN
MAOCKOCTU
MpsAMOYronbHbIN
napannenenuneg; ky6; MopTan «EgnMHOe copepxaHue
69 N3MepeHns, CBOMNCTBa obuiero obpasoBaHmsa».
NPSAMOYTroJIbHOro https://edsoo.ru/
napannenenunena
70 Teopema 0 AnaroHas Math.ru - https://math.ru

npAMOYyroJibHoro



https://content.edsoo.ru/lab/
https://resh.edu.ru/
https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/

Mapannenenunena n
cnencTeme n3 Heé

CTrepeomeTpuyeckme u
NpUKIagHble 3ag4a4u,

71 CBSiI3@aHHbIE CO B3aWMHbIM Math.ru - https://math.ru
PacrnosioXKeHNEM MPAMbIX 1
NMAOCKOCTU
[NoBTOpeHue: BupTyanbHble nabopaTopHble u
CKpeLllmBaloLwmecs npsamole, npakTnyeckne paboTbl Ha

72 napansesibHble NJI0CKOCTA B yrnybaeHHOM ypoBHe OCHOBHOIO
CTaHOAPTHbIX obuiero obpasoBaHua. -
MHOrOrpaHHNKax https://content.edsoo.ru/lab/

Mapa fapannenbHbix BupTyanbHble nabopaTopHble U
nnockocTex Ha n SK}I{VI‘-IGCKVIG a6opr| H%

73 CKPELLMBAIOLLMXCA MPAMBIX, En 61eHHOM pOBHe OCHOBHOIO
PaccToAnne MeXAy g6u.{ero o6pa3>c;gava
CKPELLNBAIONMACA MPAMBIMY https://content.edsoo.ru/lab/

B MPOCTbIX CUTYaLMNAX
PaccToaHme OT TOYKM A0

74 NJIOCKOCTW, paccToaHMe OT Math.ru - https://math.ru
NPSMON [0 NJOCKOCTU
Bbl4ncneHune pacCcTosaHMm
MeXay CKpellnBaLwmMncs NHpopMaumMoHHO-NoNCKoBas

75 NPSAMbIMU C MOMOLLbIO cucTema «3agadn rno reoMeTpum». -
nepneHanKynapHom https://zadachi.mccme.ru/2012/local.html
MAOCKOCTU
TpéxrpaHHbIn yron,

HepaBeHCTBa AN
76 P A P3LU https://resh.edu.ru/

TpexrpaHHbIX yrioBs. Teopema
lNudaropa, Teopemsl



https://math.ru
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://math.ru
https://zadachi.mccme.ru/2012/local.html

KOCMHYCOB W CUHYCOB AN
TPEXIrPaHHOro yrna

DNeMeHThl Ccheprnyeckon

MopTan «EanHoe cogepxaHue

77 reoMeTpun: reogesmyeckune obuiero obpasoBaHus».
JIVHUW Ha 3emne https://edsoo.ru/
78 KoHTponbHasa paboTta "Yrabl n
paccToaHna"
CncTemMaTmsaumnsa 3HaHUN
79 "MHOrorpaHHuK 1 ero
3JIeMeHTb!"
Mvupamuaa. Buabl nupamua. NHbopMaLMOHHO-NoNCKOoBas
80 MpaBWIbHAS MPaMNAa cucTema «3agadn rno reoMeTpum». -
P P https://zadachi.mccme.ru/2012/local.html
BupTyanbHble nabopaTopHbie 1
1| Mosua. Momwen nawronon o o oncoaHoro
npu3mbl. MNpaBusbHasa NpusmMa yrny yp
obuiero obpasoBaHusa. -
https://content.edsoo.ru/lab/
MpsMon napannenenuneg,
82 NPAMOYroJbHbIN P3LU https://resh.edu.ru/
napannenenunes, kyb
83 Boinykibie MHOTOTPAHHIKM. P3LU https://resh.edu.ru/
Teopema dunnepa
BbINyK/ble MHOrOrpaHHUKMN.
Teopema dunnepa.
84 MNpaBuibHbIE U P3LU https://resh.edu.ru/
noaynpaBusibHbIE
MHOIOrpaHHUKIN
85 KoHTposibHasa paboTa

"MHororpaHHuku"



https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

lNoHATMe BeKTOpa Ha

86 MJIOCKOCTU M B NPOCTPaHCTBE
BupTyanbHble nabopaTopHbie 1
npakTnyeckne paboThl Ha
87 CyMMa BEKTOpOB yrny6aeHHOM ypoBHe OCHOBHOIO
obuiero obpasoBaHus. -
https://content.edsoo.ru/lab/
88 Pa3HOCTb BeKTOpPOB
NHpopMaLMOHHO-NoMCKOBas
89 MpaBuno napannenenunena cucTeMa «3agadyn no reoMeTpumn», -
https://zadachi.mccme.ru/2012/local.html
90 YMHO)XeHne BeKTopa Ha 41cno P3LU https://resh.edu.ru/
Pa3no)xeHne BekTopa no
91 Basncy Tpéx BEKTOPOB, He PILL https://resh.edu.ru/
nexawmx B 04HOWN NJ0CKOCTU
92 CkansipHoe npousseneHune
93 Boiumcnerie yrna mexay P3LU https://resh.edu.ru/
BEKTOPAMM B NPOCTPaHCTBE
94 MpocTenwune 3agayn c
BEKTOpPaMMU
MpocTeiilme 3aaa4m ¢ MopTan «EgmMHOe copepxaHue
95 BEeKTODAMM obuiero obpasoBaHmsa».
P https://edsoo.ru/
MpocTeiilwme 3aaa4m ¢ MopTan «EgmMHoe copep)xaHue
96 BEKTODAM obuiero obpasoBaHns».
P https://edsoo.ru/
MpocTenwune 3agaydn c _
97 BEKTOPAMY Math.ru - https://math.ru
98 O6obuieHmne n NHpopmaumoHHO-NoncKoBas



https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://math.ru

cucTeMaTm3aumsa 3HaHUK

cucteMa «3afayn rno reoMeTpum». -
https://zadachi.mccme.ru/2012/local.html

99 Ob6o0bLeHne n

NHpopMaLMOHHO-NoMCKOBas

o 1 cucTeMa «3agayvn no reoMeTpun». -
CNCTEMATU3aLNA SHAHIN https://zadachi.mccme.ru/2012/local.html
100 NToroeast KOHTPOJIbHaA 1
paboTa
101 NToroeast KOHTPOJIbHaS 1
paboTa
102 ObobLeHne n ) 1
cucTemMaTu3aumna 3HaHUn
OBLUEE KOJINYECTBO YACOB IO 102 17

MPOIrPAMME



https://zadachi.mccme.ru/2012/local.html
https://zadachi.mccme.ru/2012/local.html

11 KJIACC

KonuyectBo Yacos D N1eKTPOHHbDI
aTa e uudposblie
Ne A
n/m | Temaypoka B Koutpon | Mpaktuie .y 4e| obpaszorate
cero bHE6>Ie CKv6|e HUS NbHLIE
paboTsbl paboTbl pecypchl
[NoBTOpeHne TeMbl "KoopAnHaThl
1 BEKTOpa Ha MJIOCKOCTU N B 1
npocTpaHcTee"
2 MoBTOpeHne Tembl "CKanapHoe 1
nponssefeHne BeKTopos"
3 [NoBTOpeHue TeMbl "BblyncneHune yrna 1
MeXAy BEKTOpaMu B MPOCTpaHCTBe"
lNoBTOpEeHMe TeMbl "YpaBHeHMe
4 NpSAMoOKN, NPoXoasLLeEN Yepes aBe 1
TOYKN"
5 YpaBHeHune nioCcKoCTu, HoOpMasb, 1
ypaBHeHMe MJ0CKOCTN B OTPe3Kax
6 YpaBHeHue njockoCTu, HoOpMalb, 1
ypaBHeHMe MJ0CKOCTN B OTPe3Kax
7 BekTopHoe npousseaeHne 1
8 JINHenHbIe HepaBeHCTBa, JIMHENHOoe 1
nporpaMmmMnpoBaHune
9 JINHenHbIe HepaBeHCTBa, JIMHENHOoe 1
nporpaMmMupoBaHune
AHanuTnyeckne MeTolbl pacyéTa
10 yrna mexay npsMbiMn B 1

MHOrorpaHHMKax




11

AHannTn4yeckne MeTonabl pacqéTa
yria Mexay nnockoCTtamMum B
MHOTrorpaHHMKax

12

®opMyna pacCTOAHNSA OT TOYKMN A0
MIOCKOCTMN B KOOPAMHATAX

13

HaxoxpaeHue paCCTOFIHI/II7I OT TOYKMU
0O NMNNOCKOCTN B Ky6e

14

HaxoxpeHue paCCTOFIHVIVI OT TOYKMU
0O NMNNOCKOCTN B I'IpaBVIJ'IbHOIZ
nnpamnaoe

15

KoHTponbHasa paboTa
"AHannTnyeckaa reometpua"

16

CeYyeHnss MHOrOrpaHHMKOB:
CTaHOapPTHbIE MHOIMOrpaHHUKN

17

CeYyeHns MHOrOrPaHHNKOB: METO.
cnenos

18

CeYyeHNss MHOrOrpaHHMKOB:
CTaHOapPTHbIE MIOCKOCTN,
nepece4eHnd npambix n NAOCKOCTEN

19

MapannenbHble NpAMbIE U NJIOCKOCTHU:
MapaJinenbHble CEYEHNA

20

MapannenbHble NPAMbIE N NMJIOCKOCTW:
PaCcYET OTHOLLIEHUN

21

I'Iapanneanble npsamMbie N NJIOCKOCTN:
yribl Me&Xay CKpelmnBatownmMmnca
npAMbIMU

22

MepneHanKyNspHbIe NpsiMble 1
NAOCKOCTU: CTaHAAPTHbIE Napsl
nepneHanKYNSAPHbIX MAOCKOCTEN U




npAMbIX, CAMMETPUN
MHOIorpaHHMKOB

23

MepneHanKynsapHble Npsimble 1
NNOCKOCTU: TEOPEMA O TPEX
nepneHanKynspax

24

MepneHanKynspHble Npsimble 1
MNOCKOCTU: BbIYNCNIEHNS IJIUH B
MHOFOrPaHHUKaX

25

MoBTOpPEHMe: NoLLaAN
MHOIOYr0JIbHUKOB, hOpPMYJibl AN
nnowapaen, coobpaxeHusa nogobus

26

MoBTOpPEHMe: NoLLaAN
MHOrOYrobHNKOB, (hOPMYJibl A5
naowapaen, coobpaxeHmsa nogobus

27

lNoBTOpEHMe: naoLwaan
MHOIOYr0/IbHUKOB, (hopMy bl OS5
naowaaen, coobpaxeHusa nogobus

28

Mnowaan Ce4eHNn MHOrorpaHHNKOB:
naoLwlaan noBepxHoCTen, paspesaHuns
Ha YacTun, coobpaxeHus nonobus

29

Mnowann Ce4eHNn MHOrorpaHHNKOB:
naoLwlaan noBepxHoOCTen, paspesaHuns
Ha YacTu, coobpaxeHus nonobus

30

KoHTponbHasa paboTta "loBTOpeHMeE:
MHOIOrPaHHUKN, CeYEeHNS
MHOrOrpaHHMKOB"

31

06bEéM Tena. O6beM NPAMOYrosibHOIO
napannenenunena

32

3apaym 06 yasoeHun kyba, o




KBagpaType Kyba; 0 TpucekLun yrnia

33

CTepeomeTpuyeckme 3agayn,
CBSi3aHHble C 06bEMOM
NpsSIMOYroNbHOro Napannenenunena

34

MNpuknagHble 3a4a4u, CBA3aHHbIE C
Bbl4McCieHnem obbEma
NPAMOYroJibHOIro napasinesiernnena

35

O6BEM NpsSAMON NPU3MbI

36

CTepeoMeTpuyeckme 3agadu,
CBSI3aHHbIE C BblYMCNeHnemMm 06 bEMOB
NpsIMON NPU3Mbl

37

MpuknagHble 3a4a4yn, CBA3aHHbIE C
06BbEMOM NPAMON MPU3MBI

38

BbluncneHune 06bEMOB TEN C
NOMOLLbIO ONPeaenEHHOro
nHTerpasa. O6bLEM HaKIOHHON
NpW3Mbl

39

BblyncneHne 06v1EmMoB TeN C
NOMOLLbIO ONpPeaenéHHOro
nHTerpana. O6LEM nnupamuabl

40

®opmysia 06bEMa NMpamMngbl.
OTHoLWweHne 06BEMOB NPamMna C
obLMM yrnom

41

®opmyna 06bEMa NupamMnaebl.
OTHoLWeHne 06BEMOB NPamMua C
obLMM yrnom

42

CTepeomMeTpuyeckme 3agadu,
CBSA3aHHble C 06bEMAaMWN HAKJIOHHOM
npu3mbl




43

CTepeomeTpuyeckune 3agadu,
CBsI3aHHblEe C 06BEMaMU nApamMmnabl

44

MpuknagHble 3aga4yn no Teme
"Ob6bEMbI TeN", CBA3AHHbIE C
06bEMOM HAKJIOHHOW NPU3MbI

45

MpuknagHble 3agayn No Teme
"ObbEMbl Ten", cBsA3aHHbIE C
06bEMOM nNpamuibl

46

MpumeHeHne 06bEMOB. BbiyncieHne
PacCTOAHNSA [0 NMIOCKOCTH

47

KoHTposbHasa paboTa "ObbéMm
MHOrOrpaHHuKa"

48

LInnnmHapuyeckas noBepxHoCThb,
obpa3syoLume LUINHAPUYECKON
MOBEPXHOCTY

49

Unnnnap. MpsMon Kpyrosow
UUAnHAP. Maowanb NOBEPXHOCTM
UMAnHAPa

50

KoHn4yeckasi MOBEpPXHOCTD,
obpasyloLme KoHNYeCcKon
NOBEpPXHOCTN. KoHYC

51

CeyeHune KOHyCa MI0CKOCThIO,
napanneanoM NJIOCKOCTN OCHOBaHUA

52

YceyéHHbIN KOHYC. N30bpaxxeHne
KOHYCOB N YCE4YEHHbIX KOHYCOB

53

Mnowanb 6GOKOBOW MOBEPXHOCTY 1
MOJIHON NMOBEPXHOCTU KOHYCa

54

Mnowanb 6GOKOBOW MOBEPXHOCTY 1
MOJIHON NMOBEPXHOCTU KOHYCa




55

CTepeomMeTpuyeckme 3aaym Ha
[0Ka3aTeNbCTBO W BblYNC/IEHME,
NOCTPOEHMEM CEYEHUIN LMAnHapa,
KOHYCa

56

CTepeomMeTpuyeckme 3aaym Ha

[ O0KA3aTeNbCTBO N BblYUCIEHME,
NOCTPOEHMEM CEYEHUIN LMAnMHapa,
KOHYCa

57

MpuKNagHble 3aa4m, CBA3aHHbIE C
LUVHIPOM

58

MpuknafHble 3a4a4m, CBA3aHHbIE C
LUIVHAPOM

59

Chepa n wap

60

lNepeceyeHune chepbl 1 Wapa C
MI0CKOCTb0. KacaHue wapa n cdepsbl
MJ0CKOCTbI0. Bug n nsobpaxxeHve
Lwapa

61

MNepeceyeHune chepbl 1 Wapa C
MI0CKOCTbI0. KacaHue wapa u cdepsbl
NN0CKOCTbI0. Bug n nsobpakeHme
Wwapa

62

YpaBHeHune cepsl. Mnowanb cdepsbl
N eé vacTen

63

CnmmeTpua cepbl 1 Wapa

64

CTepeomMeTpuyeckme 3afayn Ha
[l0Ka3aTesIbCTBO U BblYUCIEHNE,
CBSI3aHHbIE CO CHepon 1 LapoMm,
NMOCTPOEHMEM MX CEYEHUN
NJOCKOCTbIO




65

CTepeomeTpuyeckmne 3afadn Ha
[0Ka3aTesIbCTBO U BblYUCIEHNE,
CBSi3aHHbIEe CO C(hepon 1 Lapom,
NMOCTPOEHMEM MX CEYEHUN
MJOCKOCTbIO

66

[puknafHble 3a4a4K, CBA3aHHbIE CO
cepon 1 Wapom

67

[loBTOpEeHMe: OKPY)KHOCTb Ha
NJOCKOCTW, BblYNC/IEHUS B
OKPY>XXHOCTW, CTaHAapTHble Nofobus

68

Pa3nMyHble KOMOUHaLMN Ten
BpalleHnda N MHOIrOrpaHHMKOB

69

3aga4dm no teme "Tena un
NOBEPXHOCTU BpaLleHnsa"

70

3aga4dm no teme "Tena un
NOBEPXHOCTU BpaLleHnsa"

71

KoHTponbHasa paboTta "Tena n
NOBEPXHOCTUK BpalleHnsa"

12

O6bEéM umnmnHapa. Teopema 06
0bbEMe NpaMoro LUMANHApPa

73

BbluncneHne 06EMOB TeN C
MOMOLLLbO onpeaenéHHoro
nHTerpana. O6bLEM KoHyca

74

Mnowann 6OKOBOW 1 NOJIHOMN
NOBEPXHOCTU KOHYCa

75

CTepeomeTpuyeckme 3anadu,
CBSA3aHHbIe C BblYUC/IeHNEM 06 BEMOB
LUANHAPA, KOHYCa

76

lNpuknafHble 3aga4un No Teme




"O6bEMBI 1 NOWaan NOBEPXHOCTEN
Ten"

77

O61BbEM LWapa 1 WapoBOro cekTopa.
Teopema 06 06bEMe Wwapa. MNnowanb
cepbl. CTepeomeTpuyeckme 3agauu,
CBSI3aHHbIE C BblYUCNEHNEM 0OBEMOB
LIapa, LWapoBOro cerMeHTa u
LLAPOBOro CeKTopa

78

[NpuknafHble 3aga4un No Teme
"Ob6bEMbI TeN", CBA3AHHbIE C
06bEMOM LWapa 1 naowanblo cdepsl.
COOTHOLLEHMA MeXAy niaowagamm
noBepxHocTen n obvémamu
nofdobHbIX Ten

79

MonobHble TeNa B NPOCTPAHCTBE.
N3meHeHne obbéMa npu noaobun.
CTepeomeTpuyeckme 3agayn,
CBSi3aHHbIE C Bbl4yncaeHneM 06bEmMoB
Ten 1 naowanen noBepxXHoCcTen

80

KoHTponbHasa paboTta "Mnowaan
NMOBEPXHOCTN N 06BEMBI KPYTJibiX
Ten"

81

[ BM>XeHNs NpoCTpaHCTBa.
OTobpaxkeHus. OBvxeHnsa 1
paBeHCTBO uryp. Obwme cBoncTBa
NBVKEHWUI

82

Buabl oBM>XeHWin: napannenbHoli
NnepeHoc, UeHTpabHas CUMMeTpUS,
3epKaJibHas CUMMETPUS, NOBOPOT
BOKPYI NpsiMon




83

MNpeobpa3zoBaHns noaobus. Mpamasa n
chepa Innepa

84

eomeTpunyeckne 3a4adm Ha
npuMeHeEHNe NBNXEHUA

85

KoHTponbHasa paboTa "BekTopbl B
npocTpaHcTee"

86

Obobuiatouiee nosTopeHune 11
MOHATUA N METOLOB Kypca
reomeTtpun 10-11 Knaccos,
cMcTeMaTm3aums 3HaHUN:
“MMapannenbHoOCTb NPSAMbIX U
NJOCKOCTEN B MPOCTPaHCTBE"

87

Obobuiatouiee nosTopeHune 11
MOHATUA N MeTOL0B Kypca
reomeTpun 10-11 knaccos,
cucTemMaTusaumsa 3HaHuM: "BekTopbl B
npocTpaHcTee"

88

Ob6obuiatouiee nosTopeHne 11
NOHATUA N METOLOB Kypca
reomeTtpun 10-11 Knaccos,
cMcTeMaTm3aumns 3HaHUI: "BekTopbl B
npocTpaHcTee"

89

Obobuatouiee nosTopeHune 11
MOHATUA N MeTOL0B Kypca
reomeTpun 10-11 knaccos,
cucTemaTusaumnsa 3HaHun: "0bbem
MHOrOrpaHHuKa"

90

Ob6obuiatouiee nosTopeHune 11
MOHATUI N METOA0B Kypca
reometpun 10-11 Knaccos,




cucTemaTusaumnsa 3HaHum: "0bbem
MHOrOrpaHHMKa"

91

Obobuiatouiee nosTopeHune 11
MOHATUM N METOL0B Kypca
reomeTtpun 10-11 Knaccos,
cucTemMaTusaumnsa 3HaHui: "Mnowaan
MOBEPXHOCTN 1 06 BbEMbBI KPYIJbIX
Ten"

92

Obobuiatouiee nosTopeHune 11
MOHATUA N MeTOL0B Kypca
reomeTtpun 10-11 Knaccos,
cucTtemaTusaumsa 3HaHun: "Mnowagn
MOBEPXHOCTN 1 06BbEMbBI KPYIJbIX
Ten"

93

NTorosas KoHTponbHas paboTa

94

NToroBas KOHTponbHas paboTa

95

MoBTopeHne, 0bobuieHne n
CUcTeEMaTM3aLmnsa 3HaHUN

96

WcTopusi pa3BUTUS CTEPEOMETPUN
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX HXXEHEPHBIX U
KOMMbIOTEPHbIX TEXHOJIOM Ui

97

NcTopus pa3BuTUS CTEPEOMETPUN
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX MHXEHEPHBIX U
KOMMbIOTEPHbIX TEXHOJIO U

98

WcTopus pa3BuTuUS CTEpEOMETPUN
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX MHXXEHEPHBIX 1
KOMMbIOTEPHbIX TEXHOJIO U




WcTopusi pa3BuUTUS CTEPEOMETPUN
KaK HayKu 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX UHXXEHEPHBIX U
KOMMbIOTEPHbIX TEXHOJIOM NI

99

WcTopusi pa3BuUTUS CTEPEOMETPUN
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX MHXXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOJIOM NI

100

WcTopusa pa3BuTra CTepeoMeTpun
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX MHXXEHEPHBIX U
KOMMbIOTEPHBIX TEXHOJIOM NI

101

WcTopusi pa3BuUTUS CTEPEOMETPUN
KaK HayKn 1 eé ponb B Pa3BUTUN
COBPEMEHHbIX MHXXEHEPHBIX U
KOMMbIOTEPHbIX TEXHOJIOM Ui

102

OBLLUEE KOJINYECTBO HYACOB MO MPOIrPAMME
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YYEBHO-METOAUWYECKOE OBECNEYEHUE
OBPA30OBATEJIbHOIO NPOLUECCA
OBA3ATEJIbHbIE YYEBHbBIE MATEPUAJbLI ONs
YYEHUKA

* MaTeMaTuKKa: anrebpa n Havana MaTeEMaTUYECKOro
aHanusa, reomeTpusa. N'eometpus, 10 knacc/ Anekcangpos A.L.,
BepHep A.J1., Pbixuk B.W., AKunoHepHoe obLiecTBo
«N3paTenbcTBO «llpocBeLleHne»
MaTemaTumKka: anrebpa n Havana MaTeMaTM4YeCKOro aHan3a,
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ypoBHW. [eomeTpus. (10-11) (Ba3oBbin/YrnybnéHHbin)/

ATtaHacsaH J1.C., byty3os B.®., Kagomues C.b. n gp. , AO
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METOONYECKUE MATEPUAJDbI ONA YYHUTENA
MaTemaTuka: anrebpa n Havyana MaTeMaTM4YeCKOro aHaan3a,
reomeTpus. Nleometpus :10—11-e knaccol : 6a30BbIN K
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— M. : MNMpoceeweHune, 2017 — 144 c.: nn.

TpyxuH A. B. O6 ncnosnb3oBaHun BUPTYyabHbIX JabopaTopuin B
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bubukos M., Ko3epeHko K., Manaxos A. YpOKu reomeTpun B
nnuee «BTOPASA LLUKOJIA» /| MaTemaTuka (MUHMO). - 2020 - Ne

6 - C. 4-9.

LUNPPOBbLIE OBPA30OBATEJIbHbIE PECYPCbI U
PECYPCbl CETU MHTEPHET

Math.ru - [9nekTpoHHbIN pecypc]. - URL: https://math.ru
(naTa obpawieHns: 23.06.2023).
BupTyanbHble nabopaTopHble 1 NpakTuyeckne paboTbl Ha

yrnybneHHoM ypoBHe OCHOBHOIo obuiero obpasoBaHus. -



OIBHY «HCTUTYT CTpaTernn pas3snTtma obpasoBaHus». -
[9nekTpoHHbIN pecypc]. - URL: https://content.edsoo.ru/lab/
(naTa obpalueHuns: 23.06.2023).

BupTyanbHble nabopaTopHble 1 NpakTuyeckne paboTbl Ha
yrny6seHHOM ypoBHe cpefHero obuwero obpasosaHus. - ®rEHY
«MHCTUTYT cTpaTerumn passutma obpasoBaHns». -
[9nekTpoHHbIN pecypc]. - URL: https://content.edsoo.ru/lab/
(naTa obpalueHuns: 23.06.2023).

MopTan «EanHoe cogepxaHue obuiero obpasoBaHus». -
[3nekTpoHHbIN pecypc]. - URL: https://edsoo.ru/ (QaTa
obpatluenmns: 23.06.2023).

NHopMaLMOHHO-NMONCKOBAA CUCTEMa «3afayun Nno reoMeTpumn».
- [9nekTpoHHbIN pecypc]. - URL:
https://zadachi.mccme.ru/2012/local.html (gnaTa obpaleHuns:
23.06.2023).

MeTogun4eckme Kkencol no MmatemaTuke. - ®rbHY «MHCTUTYT
cTpaTeruun passuTusa obpasoBaHmsa». -
https://content.edsoo.ru/case/subject/6/ (naTa obpalwieHuns:
23.06.2023).

Obpa3oBaTenbHbIN LEeHTP «Cupunyc». - [INeKTPOHHbIN pecypcl.

- URL: https://sochisirius.ru/ (nata obpaiwteHus: 23.06.2023).



ObyuyatoLlas oOHNanH-CUCTEMA MO MaTeMaTUKe
«01MaTemMaTunka». - [9N1eKTPOHHbIN pecypc]. - URL:
https://01math.com/ (aaTta obpaweHus: 23.06.2023).
Poccuinckas aNeKTPOHHas WKoa. - [3NeKTPOHHbIN pecypcl]. -
URL: https://resh.edu.ru/ (naTa obpawieHuns: 23.06.2023).
CemuHapbl «MeToOnYeckasa nogaepxka yuntenen
MaTeMaTuKN Npu BBeAEeHUW 1 peann3aumm obHosneHHbIX ProC
00O n COO». - ®I'BHY «CPO PAO» - [2/1eKTPOHHbIN pecypc]. -
URL:
https://edsoo.ru/Metodicheskaya podderzhka uchitelej_matema
tiki_pri_vvedenii _i_realizacii_obnovlennogo FGOS O0O.htm

(naTa obpalueHuns: 23.06.2023).






