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MOACHUTEJIbHAA 3ATIMCKA

Paboyass nporpamMma Yy4yebHoro npeameTta «leomeTpus» (Yrny6/eHHbIN
ypoBeHb) Ans obyyarowmxca 10-11 knaccos (npegmeTHas obnactb «Matemartumka
N MHopmaTMKa») paspabotaHa OTKPbLITOM 006Le0bpa3oBaTe/lbHOM FMMHA3Nen
AHIMOO «MAHO» (ganee coOTBETCTBEHHO — Paboyas nporpamma, MMMHasus) B
COOTBETCTBUN C TPEOOBAHUAMMW U C YYETOM:

- ®efepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHMM B
Poccuitckor deaepaunim»;

- pacnopsbkeHuns MNpasutensctea Poccuiickoin Pepepauunm ot 24.12.2013
No 2506-p «O6 yTBepaeHun KoHuenuuu pasBuUTUA  MaTemMaTUyecKoro
06paszoBaHus B Poccuiickoin depfepaunm»;

- npukasa MuHnpoceelweHns Poccun ot 17.05.2012 Ne 413 «06
YTBEPXAEHNN (PefepaslbHOro rocyaapCTBeHHOro 06pas3oBaTe/lbHOro CcraHgapTa
CpedHero o6ulero 06pa3oBaHMs» C WM3MEHEHUAMWU W AOMNOMHEHMsIMU (Oanee —
®IOC COO0);

- npukasa MuHnpoceelweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBEPXKAeHUN TlopsfKa opraHu3aumyM W OCYLLeCTB/IEHUS 06pa3oBaTe/IbHOM
[EeATeNbHOCTM MO OCHOBHbIM  00Lleo6paszoBaTe/lbHbIM — NporpamMmaMm —
obpasoBaTefibHbIM MpOrpaMmmam Ha4ya/lbHOro 06Lero, OCHOBHOIO OOLLEro u
cpeAHero 06LLero 06pasoBaHUs»;

- npukasa MuwuHnpoceeweHns Poccum ot 18.05.2023 Ne 371 «0O6
YTBEPXAEHUN (heflepasibHOM 06pa3oBaTeNlbHOM MporpaMmbl CpeiHero ooéuiero
06pa3oBaHns» C W3MEHEHWAMW, BHECEHHbIMW MpuKazamnm MUHMPOCBELLEHWS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CaHlnH 1.2.3685-21 «['MrmeHn4eckne HopmatvBbl U TpeboBaHMA K
obecneyeHnto 6e3onacHoCTU U (M) 6e3BpPedHOCTN [ANs 4venoBeka (aKTOpPOB
cpefbl 06UTaHKA», YTBEPXKAEHHbIX NOCTaHOB/IEHMEM [T1aBHOI0 rocy4apCTBEHHOIO
caHuTapHoro Bpaya P® ot 28.01.2021 Ne 2;

- CI24.24283-26 «CaHUTapHO-aNNAEMUONOrNYeckne TpeboBaHUA K
OpraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 0340POB/EHUA [eTeld ”
MOJIOAEXW», YTBEPXKAEHHbIX MOCTAHOB/IEHWEM [1aBHOrO rocyfapCTBEHHOIO
caHuTapHoro Bpayva Poccun o1 02.06.2026 Ne 19;

- OCHOBHOI 06pa3oBaTe/lbHON MpPorpaMmbl CpeAHero o6LLero obpasoBaHms
MMmHasum (ganee — OO COO MmHasnm);

- y4yebHOro niaHa cpefHero obuiero obpasoBaHUs Ha TEKYLUMA YYeOHbIIA
rog [ mHasuu,

- pabouert nporpaMMbl BOCNUTaHUA MMMHa3NK;
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- (bepepanbHOM paboyeir nporpamMMmbl cpeaHero obuiero obpas3oBaHUs Mo
yyebHOMY npeamety «MaremaTuka» (Yrny6/eHHbIn YPOBEHb), BK/OYALOLLEN
yuyebHbln  Kypc «leomeTpusa», (ana 10-11 knaccoB 06pa3oBaTesibHbIX
opraHusauui).

[eomeTpus SBNSETCA OAHMM M3 6a30BbIX KYPCOB Ha YPOBHE CpefHero
06bLlero obpa3oBaHNs, Tak Kak 06ecrneymBaeT BO3MOXHOCTb U3YUYeHNS ANCLMMIINH
€CTECTBEHHO-Hay4HOW HanpasfeHHOCTU W MNPeAMETOB FYMaHWTApHOro LMKa.
[MOCKONMbKY  /IOTMYECKOe  MblW/IeHne,  opMuypyeMoe  Mpu  U3YYeHUu
06yYaroLLMMUCA MOHATUIHBIX OCHOB FeOMEeTpUW, MPU LOKa3aTe/lbCTBE TEOPeM U
MOCTPOEHMMN LIENOYKN NIOTMYECKNX YTBEPXKAEHWUA MPU PeLeHnM TeOMETPUYECKMX
3afa4y, YMeHuWe BblABMraTb W ONpPOBepratb rMMNOTesbl HernocpeAcTBEHHO
MCMO/b3YHOTCA MPW peLleHnn 3afay eCTECTBEHHO-HAYYHOro UMK/A, B YaCTHOCTU
(PM3NYECKMX 334aY.

Llenb ocBOEHMSA nporpaMMbl Y4eOHOro Kypca «lfeomeTpusi» Ha yrny618HHOM
YPOBHE — pasBUTUE WHAMBUAYa/IbHbIX CMOCOBHOCTENW O6yYarOWMUXCA MNpw
N3yYeHUN TeoMeTpUM, KakK COCTaB/AoLel npeaMeTHoOn obnactn «Martemartunka u
NHpopmMaTMKa»  4Yepe3  obecneyeHVe  BO3MOXXHOCTW  MPUOBPETEHUS U
NCMOMb30BaHNA  60nee  rNyO60KUX TFeOMETPUYECKMX 3HAHUA W LeNCTBUMN,
CreympnUHbIX reOMeTPUX, U HEOOXOAUMBIX A4/ YCMELHOro npogeccMoHaIbHOro
06pas3oBaHus, CBA3AHHOMO C UCMO/Ib30BAHNEM MaTeEMATUKMW.

[MpnopuTETHBIMX 33fa4amn Kypca reoMeTpum Ha Yrny6nEHHOM YpPOBHE,
PaCLUMPAOLLMMUN 1 YCUNNBAIOLLMMUN KYpC 6a30BOr0 YPOBHS, ABMAIOTCA:

paclumpeHne npeacTaBieHns 0 reOMETPUM Kak YacT MUPOBOW Ky/bTYpbl U
(hopMMpPOBaHMEe 0CO3HAHMA B3aNMOCBS3M FTEOMETPUN C OKPY>XKAHOLLIMM MUPOM;

(hOopMUpPOBaHME TMPeACTaB/IEHNA O MPOCTPAHCTBEHHbIX QUrypax Kak o
BaXKHEMLMX MaTeMATUYeCKUX MOAENsX, NO3BOMALWMX OMUCbIBATL U M3y4aTb
pasHble AB/IEHNA OKPYXKatoLLLEero Mnpa, 3HaHve NOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reomeTpuu;

(hopMUpOBaHMe  YMeHWA  BMafieTb  OCHOBHbIMW  MOHATUAMWU O
MPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHbIMW CBOWCTBaMW, 3HaHWE TEOPEM,
(opMyn U yMeHMe WX MPUMEHATb, YMEHWA [0Kas3biBaTb TEOPEMbl U HaxXOAWUTb
HeCTaHJapTHbIe CNOCoObI peLleHns 3agay;

(hopMUpOBaHME YMEHUA pPacro3HaBaTb Ha YepTeXkax, MOAENsSX U B peaslbHOM
MUpPe MHOTOrpaHHWKM W Tena BpalleHWs, KOHCTPYMpOBaTb reOMeTpUYeckue
MoAenu;

(hOpMUPOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
mMaTeMaTUYecKuX Teopuid, (DOPMUPOBAHWE TMOHWMAHUS POSIM aKCUOMATUKU MpK
MPOBELEHNN PACCY>KAEHUM;
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(hbopMMpOBaHMe YMeHUS BfafeTb MeTofaMu [0Ka3aTe/lbCTB UM aJirOPUTMOB
PeLleHns, YMeHUA MX NPUMEHATb, MPOBOAWTL AOKas3aTe/lbHble PacCyXXAeHUs B
XO[e pPeLLeHns CTepPeOMeTPUYECKUX 3aa4 1 3aay C NPaKTUYECKUM COLepXKaHNeM,
(hopMupoBaHWe MNpeAcTaBneHNs 0  HeoOXOAMMOCTWM  [0Kas3aTeNlbCTB  Mpw
060CHOBaHMM MaTeMaTUYECKMX YTBEPXKAEHWNA 1 PONN aKCMOMATUKIK B NPOBEAEHNN
[eLYKTUBHbIX PacCyXeHui;

pasBUTME U COBEPLUEHCTBOBAHME WHTEN/IEKTYa/IbHbIX W TBOPYECKMX
CMOCOGHOCTEN 06YyYaroLLMXcs, NO3HaBaTeNIbHON aKTUBHOCTU, UCC/EA0BATENbCKNX
YMEHUI, KPUTUYHOCTM MbILLSIEHWNA, MHTEpeca K U3YyYeHUIO reOMeTpuu;

(hopMupoBaHMe (YHKUMOHA/IbHOW TPamMOTHOCTW, PeNieBaHTHOW FeOMETPUM:
YMEHUS pacno3HaBaTb MPOSAB/EHUA TEOMETPUYECKUX TMOHATWIA, OOLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX YXM3HEHHbIX CUTyaUUsx 1 Npu U3yyeHun Apyrux
y4yebHbIX  MpPeAMEeTOB, MPOSABIEHUA  3aBUCMMOCTEM M 3aKOHOMEPHOCTEWN,
MOAE/NPOBAHNA peasibHbIX CUTyauuniA, UCCnefoBaHUA MOCTPOEHHbIX MOZENen,
NHTEeprpeTaLmmn Noy4YeHHbIX pe3y ibTaTos.

OCHOBHbIMK COZEPXKATENbHLIMU JIMHUAMW YYeBHOro Kypca «["eomeTpus» B
10-11 «knaccax saBndAwTCA:  «[1pAMblE W NJIOCKOCTU B MPOCTPaHCTBE»,
«MHOrorpaHHuku», «Tena BpaweHus», «BekTopbl ©N  KOOpAWHATbI B
MPOCTPaHCTBE», «ABUXKEHNS B MPOCTPAHCTBEY.

CoopmynuposaHHoe Bo PIrOC COO TpeboBaHMe «yMeTb OMepupoBaTb
MOHATUAMWY», PENeBaHTHbIMW FeOMETpUM Ha yriy6néHHOM YpoBHe 00y4eHus B
10-11 knaccax, OTHOCUTCS KO BCeM CofepykaTtesibHbIM IMHUAM y4ebHOro Kypca, a
(hopMUpOBaHME  NIOTUYECKMX  YMEHWW  pacripefenseTcs He TO/MbKO MO
coAepXxartesibHbIM JIMHUSAM, HO U MO rogam oby4deHus. CoaepxkaHme o6pa3oBaHus,
COOTBETCTBYIOLLEEe MpeAMeTHbIM pe3y/ibTaTaM 0CBOeHWUs PefepanbHON paboyeit
nporpaMMbl, pacnpegenéHHbIM Mo rogam 00y4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pas3om, YTOObI KO BCEM OCHOBHbIM, MPUHLMMNASIbHBIM BOMPOCam 00y4aroLLmecs
obpawianMcb  HeOLHOKpaTHO. 3JTO  MO03BOMSET  OpraHu3oBaTb  OB/aJeHue
reoOMeTPUYECKNUMU NOHATUSAMN U HaBbIKamMy Moc/efoBaTe/lbHO U MOCTynaTesbHO, C
CO6/I0eHNEM MPUHLMNA NPEEMCTBEHHOCTM, & HOBbIE 3HAHUS BK/IHOYATb B OOLLYHO
CUCTEMY FeOMETPUYECKUX NPeACTaB/IEHNIA 06yyYatoWwmMxca, pacumpas u yrnyonsas
eé, 06pasys NPoYHble MHOXECTBEHHbIE CBA3MN.

[Mepexof K N3y4eHWo reoMeTpum Ha yriy6/1EHHOM YPOBHE MO3BOJISAET:

cosjatb  ycnosus  And  audpepeHumaumm - 00y4veHus,  NMOCTPOEHUS
NHAMBUAYa/IbHBbIX  06pa3oBaTefibHbIX MNporpamm, 0b6ecrneynTb  Yrny6néHHoe
M3yyeHne reoMeTpUmM Kak COCTaBAoLLel y4ebHoro npegmera «MaremaTmka;

MOArOTOBUTL 00Yy4YalOLMXCA K MPOLO/MKEHUIO U3YYEHUA MaTemMaTuKh C
y4yéToM BblbOpa Oyayuler npodeccun, obecrneumBas MPEEMCTBEHHOCTb MeXay
06LLMM 1 NPOECCMOHa/IbHBIM 06pa30BaHUEM.
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Ha u3yyeHne yuebHOro kKypca «leomeTpus» Ha Yrny6néHHOM YpPOBHe
otBoanTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefento), B 11 knacce — 102
yaca (3 yaca B Heflento).



COOEP>XAHWVE OBYUEHUNA
10 KNTACC

[NpsAMbIe 1 NNO0CKOCTU B NMPOCTPaHCTBE

OCHOBHble  MOHATMA  CTepeoMeTpuu. Touka, npamas, MAOCKOCTb,
MPOCTPaHCTBO. [TOHATME 006 akcMomaTM4ecKOM MMOCTPOEHUN CTEPEOMETPUMN:
aKCVOMbI CTEPEOMETPUM U CIEACTBUA U3 HUX.

B3avMHOe pacnonoXeHne npsAMbIX B MPOCTPAHCTBE: MepeceKaroLwmecs,
napanniefnibHble U CKpewymBatowmecs npamble. [1puU3HaKM  CKpeLLmBaroLLmxca
npsmbIX. MapannensHOCTb NPSAMBIX Y MIOCKOCTEN B MPOCTPAHCTBe: napasiienbHble
npsiMble B MPOCTPAHCTBE, Napasine/lbHOCTb TPEX NPAMbIX, NapasiieslbHOCTb MPAMON
M nnockoctu. [lapannenbHoe W LeHTpalbHOE MPOEKTUPOBaHME, M300paKeHue
¢uryp. OCHOBHble CBOICTBa Mapasie/lbHOro MNPOEKTUPOBaHUA. W306paxeHue
(uryp B napasnensHoil NPoeKunn. Y bl C COHanpaBieHHbIMU CTOPOHAMM, Yron
MeXay NpAMbIMW B NPOCTPaHCTBe. apanieNlbHOCTb MIOCKOCTEeN: napasinenbHble
M/I0CKOCTH, CBOMCTBa napansiefnbHbIX MIOCKOCTEMN. [MpocTenLumne
MPOCTPAHCTBEHHbIE  (PUTYpPbl  Ha MJIOCKOCTW: TeTpasgp, napasisiefnienunes,
MOCTPOEHME CEYEHNIA.

[MepneHANKYNAPHOCTb NPAMOIA W NIOCKOCTW: MePrneHANKYNAPHbIE NPSMble B
MPOCTPaHCTBe, NpAMble MapainefibHble W NeprneHanKyNAapHble K MI0CKOCTH,
MPU3HaK MNepneHaKYNAPHOCT MPAMOM W MIOCKOCTW, TeopemMa O MNpSMOW
neprneHAVKYNSPHOW N/IOCKOCTMW. OpToroHasnbHoe NPOEKTUPOBaHME,
[MepneHANKYNAp U HAKNOHHbBIE: pacCToAHME OT TOYKWM [0 MJIOCKOCTU, PacCcTosHMe
OT  NpAMOA [0  MJOCKOCTW,  MPOeKuuss  ¢urypbl  Ha  MOCKOCTb.
[MepneHANKYNAPHOCTb  MJIOCKOCTEN:  MPU3HAK  NepneHauKYNsapHOCTN  ABYX
NIOCKOCTeN. TeopeMa 0 TPEX neprieHANKyNspax.

YI/bl B MPOCTPAHCTBE: Yron Mexay MpAMOi U MAOCKOCTbIO, ABYIPaHHbI
Yron, MHENHbIN yron AByrpaHHOro yrna. TPEXrpaHHbIA U MHOTOrpaHHbIe Yr/ibl.
CBoilcTBa MMOCKMX YrNoB MHOrorpaHHoro yrna. CBoWCTBa MJIOCKUX U
[BYIpPaHHbIX Yrn0B TPEXrpPaHHOro yrna. Teopembl KOCMHYCOB W CUHYCOB A/14
TPEXTpaHHOro yrna.

MHororpaHHuMKun

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHukKa. lpusma: n-yrosibHas
npu3Ma, Npsamas 1 Hak/o0HHas NPU3Mbl, 60KOBast 1 MOJHasA NMOBEPXHOCTbL MPU3MbI.
Mapannenenunen, nNpPAMOYrONbHbIA — Napannenenunes W ero  CBOMCTBA.
KpaTyaillume nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Jiinepa.
MpocTpaHCcTBeHHasa Teopema [Mudparopa. lMupammnga: n-yronbHas nupammaa,
npaBuibHas M YyceyéHHasa nupamuabl. CBOWCTBA pPEGep M OGOKOBbIX TpaHen
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npasubHOW nupamuAbl. NMpaBusibHble MHOTOrPaHHUKKW: MpaBu/ibHas MnpusMa u
npaBunbHad nupamMuga, MpaBWIbHaA TPeyrofibHas nupammMga u npaBUbHbIN
TeTpasgp, Ky6. [lpeacraeneHve O MpaBW/IbHbIX MHOFOrpaHHMKax: OKTasfap,
A0feKasap 1 nkocasgp.

BbluncneHve 371eMEHTOB  MHOrOrpaHHMKOB: pébpa, [AuaroHaiun, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W MOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowanb OCHOBaHWA, Teopema O OOKOBOW MOBEPXHOCTU MPAMOM MPU3MBbI.
Mnowaab 6GOKOBOWM MOBEPXHOCTM U MOBEPXHOCTW MpPaBWIbHOW MMpaMuabl,
Teopema 0 MoLaan yceuyéHHOM nupammngbl.

CvMMeTpUA B MPOCTPAHCTBE.  D/NIeMeHTbl  CUMMETPUM  NPaBUSIbHbIX
MHOrorpaHHukos. CKMMMETpPUA B MpaBUIbHOM MHOFOrpaHHUKe: CUMMETPUA
napannenenunega, CAUMMETPUA NPaBW/IbHbIX MPU3M, CUMMETPUS MPaBU/IbHOM
nupamuasl.

BekTopbl M KOOPANHATLI B MPOCTPaHCTBE

[MOHATWA: BEKTOP B MPOCTPAHCTBE, HY/IEBON BEKTOP, AJ/IMHA HEHYNEBOro
BEKTOpPa, BEeKTOpbl KOJ/IMHEapHble, COHanpaBieHHble W NPOTUBOMOOXKHO
Hanpas/eHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [eiCTBUA C BEKTOPaMU: CIIOXEHNE
N Bbl4MTaHME BEKTOPOB, CyMMa HeCKO/IbKMX BEKTOPOB, YMHOXEeHVe BeKTopa Ha
ymcno. CBoICTBa CNOXeHWs BEKTOPOB. CBONCTBA YMHOXEHMS BEKTOPA Ha YuCIo.
[MoHATME KOMNNaHapHble BEKTOpbl. [MpM3HAK KOMMIaHapHOCTU TPEX BEKTOPOB.
MMpaBuno napannenenvnefa. TeopemMa O Pas/IOXEHUM BeKTopa Mo TPEM
HeKOMMJaHapHbIM  BekTopam.  [llpaAMoyronbHag  cucTemMa  KOOpAuMHaT B
npoctpaHcTee. KoopanHaTel BekTopa. CBA3b MeXAay KoopauHataMu BeKTopa U
KOOpAMHATaMn TO4YeK. YTONn Mexnay BekTopamu. CKansapHoe npousBeaeHve
BEKTOpPOB.

11 KNTACC

Tena BpaLleHUa

MoHATMA:  UMAWMHAPUYECKAA TMOBEPXHOCTb, KOHWYeCKass MOBEPXHOCTD,
chepnyeckass MOBEPXHOCTb, 06pasytolimMe MOBEPXHOCTEN. Tena BpalleHus:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYyC, cibepa, Llap. B3avMHOe pacrnonoxeHue
chepbl M NMIOCKOCTKM, KacaTeslbHas TMIOCKOCTb K ciepe. M306paxeHve Tern
BpaLleHNs Ha MIoCKOCTW. Pa3BépTka umnmHgpa u KoHyca. CUMMeTpua chepbl U
Lapa.

O6bEM. OcCHOBHble cBOCTBa 00LEMOB Ten. Teopema 006 00bEME
NPSAMOYrofibHOro napannenenunega WM cneacTsns n3 Heé. O6GBLEM npsamMon wu
HaK/IOHHOW MPU3MbI, UUAMHAPA, NUpamMugbl U KoHyca. O6bEM Lwapa 1 LWapoBoro
CermeHTa.
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KombuHauumn Ten BpalleHuss M MHOrorpaHHuMKoB. [Mpu3ma, BruvcaHHas B
UMAWHAP, oOnucaHHad OKoMo uunvHapa. [lepeceyeHve cgepbl U wapa cC
MIOCKOCTbI0. KacaHue Lwapa v cepbl MIOCKOCTbHO. [MOHATME MHOrOrpaHHuKa,
OMMCAHHOr0 OKO/I0 C(iepbl, CHepbl, BMWCAHHON B MHOIOrPaHHUK WM Teno
BpaLLleHus.

Mnowaab NOBEPXHOCTU LWIMHAPA, KOHYCa, Maowaab cdepbl U eé yacTel.
Mopobre B npocTpaHcTBe. OTHOLWEHWEe O06BLEMOB, MNOLWAAE MNOBEPXHOCTEN
nogobHbIX uryp. MNpeobpasosaHre Moaobusi, romoTeTMs. PelueHne 3afjady Ha
MIOCKOCTM C UCMOJIb30BAHNEM CTEPEOMETPUYECKMX METOAOB.

[MoCcTpoeHMe CeveHNin MHOTOrPaHHWKOB 1 TesT BPaLLeHNA: CeYeHNa LMNnHApa
(mapannenbHO M MEPNeHAMKYNAPHO 0OCW), CeYeHWs KOHyca (rapasnefibHble
OCHOBaHMIO N NPOXOAALLME Yepes BEPLUNHY), CeYeHUA Lapa, METOAbl NMOCTPOEHMS
CEYEHWIA: MeTO[ CNnefoB, MeTO[ BHYTPEHHEro NpoeKTUpPOBaHWsA, METOZ NnepeHoca
CeKyLLen NI0CKOCTN.

BeKTopbl 1 KOOpAMHATbLI B MPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepaumn Hah BeKTopamu. BeKTOpHoe
YMHOXEHVEe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHus. [1pAaMoyrosibHas
crcTeMa KOOpAMHAT B NpocTpaHcTBe. KoopavHaTel BeKTOopa. PasnoxeHve BeKTopa
no 6asmcy. KoopAaMHaTHO-BEKTOPHbLIA METOL MPW PeLeHnn TeoMEeTPUYECKNX
3ajau.

[BVXeHNA B MPOCTPaHCTBe

[BWxeHNs npoctpaHcTBa. OTOOpakeHWs. [BVKEHMA N PaBeHCTBO (uryp.
Obwpme cBoiCTBa [ABVMXKEHWWA. Buabl ABWXKEHWIA: napannefibHbIA  MepeHoc,
LeHTpa/lbHass CUMMETPUSA, 3epKasibHad CUMMETPMS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa Jitnepa.
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MIAHNPYEMbBIE PE3YJIbTATbl OCBOEHUA YUEBHOIO KYPCA
«FTEOMETPUA»  (YTNIYBJIEHHbLIA  YPOBEHb) HA YPOBHE
CPEAHEIO OBLLEIO OBPA3OBAHUA

NIMYHOCTHDbIE PE3YJIBTATDI

1) rpaxkgaHCcKoe BOCMMUTaHWUE:

ChopMMPOBAHHOCTb MPaXKAAHCKOW MO3nLMM 00yYatoLLErOCH KaK akTUBHOIO U
OTBETCTBEHHOINO  4YjleHa  pPOCCUIACKOro  obLlecTBa,  MpeAcTaBieHMe O
MaTemMaTU4eckux OCHOBax (DYHKLUMOHMPOBAHUSA Pas/IMyHbIX CTPYKTYP, ABNEHWUNA,
npoueayp rpaxgaHCKoro ob6uiectea (BblOOpPbI, OMPOCbI W APYroe), YMeHue
B3aMMOJENCTBOBaTb C COLMa/IbHbIMM  WMHCTUTYTaMW B COOTBETCTBMM C  UX
(DYHKLMAMU N HA3HAYEHWNEM,;

2) NaTpMOTNYeCKOe BOCMUTaHNE:

COPMMPOBAHHOCTb POCCUIACKOW PaXKAaHCKON UAEHTUUYHOCTU, YBaXKEHUSA K
MPOLU/IOMY U HACTOALLEMY POCCMICKOM MaTeMaTUKK, LleHHOCTHOE OTHOLUeHWE K
AOCTMXKEHNAM POCCUNCKMX MaTEMATUKOB 1 POCCUINCKON MaTeMaTMUeCKOW LLKO/bI,
MCNONb30BaHNE 3TUX AOCTUMXKEHWI B [APYrUX Haykax, TEeXHOMorusax, ciepax
39KOHOMVKM;

3) yXOBHO-HPaBCTBEHHOE BOCNUTaHWUE:

0CO3HaHMe AYXOBHbIX LIEHHOCTEN POCCUIACKOro Hapoga, ChopMMPOBAHHOCTb
HPaBCTBEHHOr0 CO3HAHWA, 3TUYECKOro MOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
NMPUMEHEHEM [OCTMXKEHWIA HayKM W  [eATeNbHOCTbIO YYEHOro, OCO3HaHWe
NINYHOTO BK/IaZa B MOCTPOEHME YCTONYMBOIrO OYaAyLLEero;

4) 3CTeTNYEeCKOe BOCMMUTaHWE:

3CTETUYECKOEe OTHOLUEHVE K MUpPY, BKIKOYas 3CTETUKY MaTeMaTUYeCKmX
3aKOHOMEPHOCTEN, 06bLEKTOB, 3aay, PELUEHNI, paccyXXaeHWNiA, BOCIPUUMYMBOCTb
K MaTeMaT14yecKnM acrekTam pas/nyHbIX BULAOB UCKYCCTBA,;

5) hn3nyeckoe BoCnnTaHue:

COPMMPOBAHHOCTbL  YMEHUA MPUMEHATb  MaTemMaTMyecKme 3HaHUS B
NHTepecax 340p0BOro 1 6e30nacHoOro 06pasa XXm3Hu, OTBETCTBEHHOE OTHOLLEHME K
CBOEMY 3[0p0Bbi0 (340pP0OBOE MNUTaHWE, COATAHCMPOBAHHBIA PEXMUM 3aHATUIA U
OTAbIXa, perynspHas gusnyeckas akTUBHOCTb), (JM3MYECKOe COBEpLUEHCTBOBaHME
MPW 3aHATUAX CMOPTUBHO-0340POBUTENbHOMN AEATENIbHOCTbIO;

6) TpyaoBOe BOCNUTAHME:

FOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU TPYLONO6Us, WHTEpeC K
pas3inyHbIM  chepaM  NPOQECCUOHANIbHON  AeATEeNIbHOCTW,  CBSI3aHHbIM  C
MaTemMaTuKol N eé NPUIOKEHUAMU, YMEHME COBepLUaTb OCO3HaHHbIA BbIGOP
Oyayuiein npodgeccuM U peasv3oBbiBaTb COOCTBEHHbLIE KM3HEHHble M/iaHbl,
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FrOTOBHOCTb W CMOCOOHOCTb K  MareMaTuyeckomy  06pasoBaHUIO U
camMo06pa3oBaHUIO Ha MPOTSXKEHUM BCEM >KMU3HW, TOTOBHOCTb K aKTUBHOMY
y4acTuo B PeLLIEHNN NPaKTUYEeCKNX 3afa4 MaTeMaTUYecKon HanpasneHHOCTY;

7) 3KO/1I0rMYyecKoe BOCMMUTaHWUE:

ChOPMMPOBAHHOCTb  3KO/IOTMYECKON  KY/bTYpbl, MOHWMaHWE  B/USAHUS
CoLMa/IbHO-3KOHOMUYECKMX MPOLIECCOB Ha COCTOSIHME MPUPOAHOM U CoumanbHOM
cpefbl, 0CO3HaHWe rnobanbHOro Xapakrepa 3Ko0rM4yeckmux npobaem, opueHTauUms
Ha MNPUMeHeHMe MaTemMaTMYeCKMX 3HaHWUN A9 pelleHns 3agad B obnactu
OKpY>KatoLLleh cpefibl, MNaHMPOBaHME TMOCTYNKOB M OLEHKM WX BO3MOXHbIX
MOCNeACTBUN AN151 OKPYXKatOLLEN cpeabl;

8) LEeHHOCTM Hay4HOro NO3HaHUS:

COpMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HayKM U OOLLUECTBEHHOW  MPaKTUKX,  MOHUMaHWe
MaTeMaTMyeCcKoM HayKuM KaK cdepbl Ye/loBEeYEeCKOW AesaTeNlbHOCTW, 3TarnoB eé
pasBUTUA U 3HAYMMOCTU ANA Pa3BUTMSA  LMBUAN3AUUKN, OBNAlEHME S3bIKOM
MaTeMaTUKN M MaTemMaTMYeCKOM KynbTypoil Kak CpPeAcTBOM MO3HaHMS MUpa,
FOTOBHOCTb OCYLLECTBNATb MPOEKTHYKD W WCCNeA0BaTe/IbCKYH AeAaTeNbHOCTb
NHAMBUAYA/IbHO U B TpyMne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHeOHble AeNCTBUS

Ba3oBble ornyeckne gencTens:

BbISIBNATb W XapaKTepu3oBaTb CYLUECTBEHHbIE MPU3HAKM MaTemMaTU4yecKux
OObEKTOB, MOHATUA,  OTHOLUEHMI  MeXxay  MOHATUAMKM,  OPMYINPOBaTb
OrnpefesnieHns MOHATUI, YCTaHaBNMBATb CYLLLECTBEHHbIN MPU3HAK Knaccugukaumm,
OCHOBaHWA A/ 0600LLEeHNS 1 CPaBHEHWS, KpUTEPUM NPOBOAMMOrO aHaIn3a,;

BOCNPUHMMATb,  (JOpPMYy/MpoBaTb U MPeobpasoBblBaTb  CYXAEHUS:
YTBEPAUTE/bHbIE U OTpULLATE/IbHbIE, eAMHNYHbIE, YaCTHbIe U 06LLMe, YCIIOBHbIE;

BbISBNATb MaTeMaTU4YecKre 3aKOHOMEPHOCTU, B3aMOCBA3M 1 MPOTMBOPEYUNs
B (pakTax, AaHHbIX, HAOMOAEHNAX U YTBEPXKAEHMWSX, npegnaratb KpuTepumn ans
BbISIBNIEHNSA 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbl C WCMO/Ib30BaHWEM 3aKOHOB JIOTUKW, [OeAYKTUBHBLIX W
NHAYKTVBHBIX YMO3aK/HOUYEHWI, YMO3aK/HOUeHWIA N0 aHa10rnu;

MPOBOANTL CAMOCTOATE/IbHO A0KAa3aTe/IbCTBA MAaTEMATUUECKNX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTh aprymMeHTauUmto, NPUBOANTL NPUMEpPbI U
KOHTpNpUMepbl, 060CHOBbLIBATH COOCTBEHHbIE CY)XXAEHWNA 1 BbIBOAbI;
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BblGMpaTb CMoco6 pelueHns y4debHOW 3agaum (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWs, BbloMpaTb  Havbonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

BasoBble nccriegoBaTeibCKue 4eicTBUA:

MCMOo/b30BaTb BOMPOCbl KaK WCCef0BaTeNbCKUA NHCTPYMEHT MO3HaHMS,
(hopMynupoBaTb  BOMPOCbI,  (PUKCUPYHOLIMEe  NpOTUBOPeYne,  Mnpobnemy,
yCTaHaB/MBaTb MCKOMOE W [aHHOe, (hopMMpoBaTb rMNOTE3Y, aprymeHTUPOBaTb
CBOK) MO3MLMIO, MHEHWE;

MPOBOANTL CaMOCTOATE/IbHO CM/IAHUPOBaHHbIA AKCMNEPUMEHT, MUCCef0BaHne
Mo YCTaHOB/IEHNIO OCOOGEHHOCTE MaTemMaTMyeCKOro 006beKTa, SIBMeHMS, NpoLecca,
BbISIB/IEHNIO 3aBUCUMMOCTEN MeXay 00beKTaMu, ABNeHUsAMU, NpoLeccamu;

CaMOCTOATE/IbHO (POPMYNMPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
NPoBefEHHOro  HabMAeHUs,  WUCCNefoBaHWA,  OLEHMBATb  JOCTOBEPHOCTb
MOMYYeHHbIX Pe3ybTaToB, BbIBOAOB M 0000LLEHNIA;

MPOrHO3MpPOBaTh BO3MOXHOE pa3BMTMe MpoLecca, a Takke BblABUraTb
NPeLnoN0OXEHUA 0 ero Pa3BUTUM B HOBbLIX YCOBUSX.

PaboTa ¢ nHopmauneii:

BbISBNATL AePUUMTLI MHPOPMaLMKN, AaHHBLIX, HEOOXOAUMbIX ANS OTBeTa Ha
BOMPOC W A1 PeLleHns 3afauun;

BblIOMPaTh MH(OPMALMIO N3 UCTOYHUKOB Pa3NYHbIX TUMOB, aHaIN3NPOBATS,
CUCTEMATU3NPOBATL W WMHTEPNPETUPOBATb MHGOPMaLMIO Pas/inyHbIX BUAOB W
(hopM npeacTaBneHns;

CTPYKTYpUpOBaTb WH(OpMaLMIO, NPeAcTaBnaTb €€ B pasM4YHbIX (opmax,
WNMKCTPMPOBATL FPajinyecku;

OLeHMBaTb HagEXHOCTb MH(opmaLmn Mo CaMOCTOATE/IbHO
COPMYNNPOBaHHLIM KPUTEPUSAM.

KoMMyHMKaTUBHbIE YHMUBEPCa/IbHbIE YUebHbIe AeNCTBUSA

O6LueHNne:

BOCNPUHMMATb 1 OPMYNNPOBaTb CY>KAEHUS B COOTBETCTBUM C YCNIOBUAMU Y
LensMm OOLLEHNA, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOKD TOUKY 3PEHUS B
YCTHbIX U MUCbMEHHbIX TEKCTaX, [aBaTb MOSACHEHMSA MO XOAY PELUeHUs 3afauu,
KOMMEHTMPOBATb NOMYYEHHbI pe3ynbTar;

B X04e 06Cy>KaeHWs 3alaBaTb BOMPOCHI MO CYLLECTBY 06CYX/AaeMOW TEMbI,
npobnembl, peLaemMoin 3adayn, BbICKasblBaTb WAEW, HaLENEHHble Ha MOUCK
PELUEeHNs, COMOCTaBNATb CBOM CYXOEHUA C CYXXAEHUAMU APYTrUX YYacTHUKOB
ananora, o6Hapy)>XmBaTb pas/inuMe U CXOACTBO MO3WLMIA, B KOPPEKTHON hopme
(hopMynMpoBaTb Pa3HOriacus, CBOW BO3PaXKEHNS;
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NpeAcTaBNATb Pe3ynbTaTbl PELLEHWS 3a[ja4n, IKCNepPUMEHTa, UCCeoBaHms,
MPOeKTa, CaMOCTOSTENIbHO BblGMPaTh (DOPMAT BLICTYMNNEHNUS C Y4ETOM 3adad
Mpe3eHTaLMmn 1 0COBGEHHOCTEN ayauTopUN.

PerynatueHble yHMBepca/ibHbIe yUebHble AenCcTBUA

CamoopraHusauua:

COCTaBNATb MaH, aIrOPUTM PeLLUeHNs 3aadn, BbIGnpaTb CNocob peLleHns ¢
YYETOM MMEIOLLUXCSH PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaTh
N KOPPEKTUPOBATb BapUaHTbl PeLLEeHNIA C YYETOM HOBOW MH(opMaLmn.

CaMOKOHTPO/1b, 3SMOLUMOHA/TbHbINA UHTENNEKT:

BNafeTb  HaBblKaMu  MO3HaBaTe/IbHON  pPepieKCMM  KaK  OCO3HaHWSA
COBEPLUAEMbIX LENCTBUMA U MbICIMTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, BMaAeTb
crocobamy CamOonpOoBEPKW, CaMOKOHTPO/A Mpoluecca W pesynbTata peLleHuns
MaTeMaTMyecKon 3adaun;

npeaBuaeTb TPYAHOCTW, KOTOPbIE MOTYT BO3HUKHYThL MPU PELUEHMN 3adaun,
BHOCUTb KOPPEKTUBbLI B [1€ATE/IbHOCTb HA OCHOBE HOBbIX 0OCTOATENILCTB, AaHHbIX,
Hali4eHHbIX OLLNOOK, BbISIBNIEHHbIX TPYLHOCTENR;

OLeHMBaTb COOTBETCTBIME pe3y/bTara Lie/in U YCIOoBUAM, OOBbACHATb NPUUNHBI
AOCTUDKEHUS! NN HEJOCTUMXKEHUSA Pe3ynbTaToB AeATeNIbHOCTM, HaxXoAuTb OLUMOKY,
[aBaTb OLLEHKY NMPUOBPETEHHOMY OMbITY.

CoBMeCTHas AesATeNIbHOCTb:

MOHUMATb N MCMONb30BaTb MPEUMYLLEeCTBa KOMaHAHON U UHAMBUAYAIbHOW
paboTbl MpPU peleHnn YYebHbIX 3afad, MnpuUHMMaTb Leflb  COBMECTHOW
[eATeNbHOCTN, NJaHMPOBaTb OpraHM3alMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl paboT, [oroeapmeBaTtbCsA, 06CYXXAaTb Mpouecc W pesynbTaT pPaboThl,
06006LWaTh MHEHMSA HECKO/IbKNX NIOAEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CyXAeHWUA, 0OMEH MHEHWN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl U
KOOPAUHMPOBaTb CBOW [AEWCTBUSI C APYrMMMU YfieHamMy KOMaHAbl, OLIEHMBATb
KayecTBO CBOEro BK/aga B 06LLMIA NPOAYKT MO KPUTEPUAM, CHOPMY/IMPOBAHHbLIM
y4aCTH/MKaM/ B3aMOLEeNCTBUA.

NMPEAMETHDbIE PE3YJIbTATDI

K KoHUy 10 Knacca o6y4aroumincs HayumnTcs:
CBOOGOAHO OMEpMpoBaTb OCHOBHbIMW MOHSATUAMMW CTEPEOMETPUN MNpK
PELLEHN 3aa4 U NPOBEAEHNN MAaTEMATUYECKNX PACCY>KAEHWIA;
MPUMEHSATb aKCUOMbl CTEPEOMETPUM WU CNEACTBUS U3 HUX MPU PeLLeHnn
reoOMeTPMYECKNX 3adau;
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KnaccuguumpoBaTtb B3aMMHOE PacrnosioXKeHWe MpsMbIX B MPOCTPaHCTBE,
MNOCKOCTEN B NPOCTPAHCTBE, NPAMbIX U MI0CKOCTEN B NPOCTPaHCTBE;
CBOOGOAHO OnepmpoBaTb  MOHATMAMW, CBA3AHHBIMW C  yriamm B
MPOCTPaHCTBE: MeXay MpAMbIMA B MPOCTPAHCTBE, MeXAy NpsAMOoin wu
MIOCKOCTbIO;

CBO6OAHO OMepPUPOBaTb NOHATUAMM, CBA3AHHBIMU C MHOTOMPaHHNKaMMU,;
CBOOOAHO pacro3HaBaTb OCHOBHble BWAbl MHOrMOrpPaHHWKOB (Mpu3Ma,
nupammnia, NPAMOYrofbHbIA Napannenenunes, Kyo);

KnaccuuumMpoBatb  MHOFOrpaHHWKKW,  BblGMpas  OCHOBaHWA  ANA
Knaccugpumkaumu;

CBOOGOAHO  OMepupoBaTb  MOHATUAMM,  CBA3AHHLIMU C  CEYEHUEM
MHOTIOrPaHHUKOB M/I0CKOCTbLHO;

BbINOMHATL  MapasinesbHoe, LEHTpPa/IbHOE X OPTOrOHasIbHOe
MPOEKTMPOBaHUE (MUryp Ha MIOCKOCTb, BbIMOMHATL U3006paXXeHus Quryp
Ha NJIOCKOCTH;

CTPOUTb CEYEHWS MHOTrOrpaHHMKOB Pas3/IMYHbIMKW MEeTOLAaMW, BbINOMHATD
(BbIHOCHbIE) MIOCKNE YEPTEXM U3 PUCYHKOB MPOCTbIX 06BEMHbLIX (nryp:
BWUJ CBEPXY, COOKY, CHU3Y;

BbIUMCNATL  M/OWAAN  MOBEPXHOCTE  MHOFOrpaHHMKoB  (Npu3ma,
nMpaMmza), reoMeTpUYecKnX Tes ¢ NPUMeHeHneM (opMmyIi;

CBOGOAHO OMnepmpoBaTh MOHATUSAMWN: CUMMETPUSA B NPOCTPAHCTBE, LIEHTP,
OCb W MJIOCKOCTb CUMMETPUM, LEHTP, OCb W MJIOCKOCTb CUMMETPUM
urypbi;

CBOOOAHO oOMepupoBaTb MOHATUAMM, COOTBETCTBYHOLUMU BEKTOpaM U
KOOpAMHaTaM B MPOCTPaHCTBE;

BbINO/HATL 4eNCTBUA HAL, BEKTOPaMMU,;

pewarb 3afjayvM Ha [0Kas3aTeNbCTBO MaTemMaTMYeCKMX OTHOLUEHUA W
HaxoXAeHNe reoMeTPUYECKUX BENIMYUH, NMPUMEHSS W3BECTHblE MeTO/b!
MpU peLLeHnn maTeMaTUYeCcKmX 3aAay MoBbILEHHOIO W BbICOKOr0 YPOBHSA
C/IOXKHOCTW;

NPUMEHATb  MPOCTele MporpaMMHble  CpeAcTBa W 3/1eKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 3aaY;
N3BMeKaTb, MNpPeobpasoBbiBaTb WM WHTEPMNPETUPOBATL MH(OPMaUU0 O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, MNpPeacTaB/eHHY0 Ha
uepTeXax U PUCYHKax;

NPUMEHATb  MONYYEHHble 3HaHWSA Ha MNPaKTUKe: CpaBHMBATb MU
aHa/IM3MpPOBaTh peasibHble CUTYaUuUn, NMPUMEHATb U3YYeHHbIe MOHATUS B
npouecce MNOWUCKa pelleHnss  MatemMaTuyeckum  ChopMyMpoBaHHOWA
npo6/siembl, MOAENMPOBATL pPeasibHble CUTyauuu Ha A3blKe FeoMeTpuMn,
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nccnefoBatb NMOCTPOEHHbIE MOAENIN C UCMO/Ib30BAHWEM TeOMETPUYECKMX
MOHATMIA 1 Teopem, arnnapaTta anredpbl, pelwaTb NpPakTUYecKune 3afauu,
CBSI3aHHbIE C HAXOXEHNEM reOMEeTPUYECKNX BENNYNH;
MMeTb NpeAcTaBieHnss 00 OCHOBHbLIX 3Tamax pasBUTUS FeOMETPUM Kak
COCTaBHOM YacTu (PyHAaMeHTa pasBUTUSA TEXHOJOTUIA.

K KoHuy 11 Knacca 06y4vatomines HayumnTes:
CBOOGOAHO OrMeprpoBaTb MOHATUAMU, CBA3AHHLIMW C UWINHAPUYECKOMN,
KOHMYECKON WU CepnyecKoil MOBEPXHOCTSIMKU, OOBACHATb CMNOCoObI
noyyYeHuns;
OrMepupoBatb MOHATUAMM, CBA3AHHbLIMU C TeslaMWn BPaLeHWs: LUINHAPOM,
KOHYCOM, Chepoit 1 Lapom;
pacnosHaBaTb Tefa BpaweHus (UMAvMHAP, KOHYC, cdepa n wap) wu
0OBACHATL CNOCO6bLI NONYYEHUS Te BpaleHus;
KnaccuguumpoBaTb B3aMMHOE pacrnosoXeHue cgepbl U NIOCKOCTH;
BbIYMCNATL BENNYMHBI 3/IEMEHTOB MHOrOrpaHHWKOB W Ten BpalleHus,
06bEMBI M N/IOWAAMN NMOBEPXHOCTENW MHOrOrpaHHUKOB W Te/l BpalleHus,
reOMETPUYECKNX TeN C NPUMEHEHVEM (hOPMY;
CBOOGOAHO OMepupoBaTb MOHATUAMMW, CBA3AHHBLIMW C KOMOUHAUMAMMW Ten
BpaLleHs U MHOrOrpaHHUKOB: MHOrOrpaHHWK, BMUCaHHLIA B Cepy U
ONUCaHHbIN 0KOJIO Chepbl, cepa, BNMUCAHHas B MHOrOrpaHHUK WUIn Teno
BpaLLleHus;
BbIYMC/NATL COOTHOLLUEHMS MeXAY NIoWwaisamMmn NoBepxHOCTEN 1 06bEMaMK
NoAO06HbIX Ter;
n306paxatb M3ydaemble QUIypbl, BbIMNOMHATL (BbIHOCHbIE) M/IOCKME
YEPTEeXXM M3 PUCYHKOB MPOCTbIX 0O0BLEMHbLIX (Mryp: BUA CBEpXy, COOKY,
CHU3Y, CTPOUTb CEYEeHWS Tesl BpaLleHus;
N3BMEKaTb, WHTEPMNPETUPOBaTb W MNpPeobpas3oBbiBaTh MHGpOpPMaUU0 O
MPOCTPAHCTBEHHbIX TFEOMETPUYECKMX (Urypax, MpPeLCTaB/eHHY Ha
yepTeXax n PUCYHKaX;
CBOOOAHO OMepurpoBaTh NOHATUEM BEKTOP B NMPOCTPAHCTBE;
BbINO/IHATL OMepauuy Haf BEKTOpamu;
3a7aBaTtb N/I0CKOCTb YpaBHEHVEM B 1eKAPTOBOW CUCTEME KOOPAMHAT;
pellatb reOMeTpuyecKme 3afa4un Ha BbIYMUCIEHME YTI0B MeXAY NPAMbIMUA
M MNOCKOCTAMU, BbIYUCNEHME PACCTOAHUIA OT TOYKM [0 MIOCKOCTU, B
LIe/IOM, Ha NPYMEHEHWE BEKTOPHO-KOOPAMHATHOrO MeToAa Npw peLleHnm;
CBOOOAHO OMnepupoBaTb MOHATUAMMW, CBA3AHHLIMW C [OBVDKEHWEM B
NPOCTPaHCTBE, 3HaTb CBOMCTBA [ABVKEHWA;
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BbINO/HATL  M300paXKEeHWS MHOFOTPaHHWKOB W Tenl  BpalleHus npu
napasinenbHOM  MepeHoce, LEHTPa/lbHOM  CUMMETPUW,  3epKasibHOM
CYMMETPUK, NPU NOBOPOTE BOKPYT NPSIMOiA, Npeo6pa3oBaHms Nogo6ums;
CTPOUTb CEYEHUSA MHOIOrPaHHWKOB U TeN BPALLEHWS: CeYEeHUs LuanHapa
(mapannenbHO M NepneHANKYNAPHO 0CK), cedeHns KoHyca (napasnnesibHble
OCHOBaHMIO 1 NPOXOASLLME Yepe3 BEPLLMHY), CEYEHNS LLIAaPa;
MCNOMb30BaTb METOAbl MOCTPOEHWUS CEYEHWI: METOf CnefoB, METOA
BHYTPEHHEr0 NMPOEKTMPOBaHMUS, MeTOZ, NepeHoca CEeKyLLEel NIOCKOCTY;
[0Ka3blBaTb reOMETPUYECKNE YTBEPXKAEHUS;

NPUMEHSATb FeoMeTpuYecKne (hakTbl AN PeLleHns CTepeoMeTPUYECKmX
3afay, npegnonararolmX HEeCKONbKO LIAroB peLLeHnsi, ecnin YCnoBuS
NPUMeHeHNs 3afiaHbl B SBHOW 1 HESABHOMN opMme;

pelwaTb 3ajayM Ha [0Ka3aTeNbCTBO MaTemMaTUYeCKMX OTHOLUEHWIA W1
Hax0oXAeHMe FeOMEeTPUYECKNX BENNYNH;

NPUMEHSATb MPOrpaMMHble CPeACcTBa M 3/1EKTPOHHO-KOMMYHUKaLNOHHbIE
CUCTEMbI MPY PELLEHNMN CTEPEOMETPUYECKMX 3aau;

MPUMEHATb  MONYYEHHble  3HAHMA  Ha  NPakTWKe:  CPaBHMUBATb,
aHaNM31pPoBaTh N OLEHMBATb peasibHble CUTYauun, NPUMEHSATb U3YYeHHbIe
MOHATMS, TEOpPeMbl, CBOWCTBA B  MpOLECCE TMOWUCKA  PeLUeHUs
MaTeMaTMyeckn  CPOpMy/IMPOBaHHOM  NpPo6Membl,  MOAEMPOBATb
peasibHble CUTyalUMU Ha S3blke TeOMETPUKU, UCCNeAoBaTb MOCTPOEHHbIE
MOZEM C UCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA U Teopew,
annapata anrebpbl, pewaTrb MNpaKTUYecKne 3adayn, CBfA3aHHble C
Hax0oXAeHNEM FeOMETPUYECKNX BENNYNH;

MMETb MPeACTaBNeHNs 06 OCHOBHbLIX 3Tamax PasBUTUA FeOMeTpPUM Kak
COCTaBHOI YacTu (hyHAaMeHTa pa3BUTUSA TEXHOSOTWIA.



TEMATWNYECKOE NMNJ1AHNPOBAHUE
10 K/TACC
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KonnyecTtBo 4yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHMe pa3fenoB 1 TeM (undposble)
n/n nporpamMmsil Bcero KoHTponbHble  MpakTudeckie obpasoBaTe/ibHble
paboTbl paboThbl pecypch!
1 BBefeHve B CTEPEOMETPUIO 23 1
5 B3anmHoe pacnonoXxeHue npambIX B 6 1
NpOCTPaHCTBe
3 MapannenbHOCTb NPAMbIX U NIOCKOCTEN B 3
NpocTpaHCTBe
4 I'IepneH,quynﬂpHOCTb MPAMbIX 1 o5
MNJI0CKOCTEN B NPOCTPaHCTBE
YT Nbl N PacCTOAHUA 16 1
MHororpaHHuKm 7
BeKTopbl B NpOCTpPaHCTBe 12
3 ﬂOBTOPeHVIe, 0606LLeHMe 1 cucTeMaTM3aLms 5 5
3HaHUN
OBLWEE KOJTIMYECTBO YACOB IO NMPOIrPAMME 102 6 0
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11 K/TACC
KonunyecTtso yacoB ONEKTPOHHbIE
No i/ HavmeHoBaHWe pas3genos 1 Tem KOHTpOMbHbIe  MpaKTHdeckyte (undppoBbIe)
nporpamMmeil Bcero obpasoBaTefibHble
paboTbl paboThbl pecypcol
1 AHanMTMYeCKas reoMeTpus 15 1
5 lMoBTOpEHMeE, 06o6u.|,eHTe 7 15 1
cucTeMaTm3aLms 3HaHWUiA
3 OO6bEM MHOrorpaHHuKa 17 1
Tena BpaweHns 24 1
5 Mnowagn NnoBepxHOCTN U 06bEMDI 9 1
KPYT/bIX Tes
6 LBuxeHusa 5) 1
7 lMoBTOpEHMeE, 06o6u.|,eHTe 7 17 )
cucTeMaTm3aLms 3HaHWUiA
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 8 0




NOYPOYHOE NMNJIAHNPOBAHUE
10 K/TACC
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Ne
n/n

Tema ypoka

KonnyectBo 4YacoB

Bcero

KOHTpPO/IbHbIE
paboThbl

lNMpaKTnyeckue
paboTbl

Jata
N3y4yeHns

ONeKTPOHHbIe

undposbIle
obpasoBaTefibHble

pecypcbl

OCHOBHbIE NpaBua N306paxKeHUs Ha
PUCYHKE NIOCKOCTM, NapaneNibHbIX
NpsiMbIX (OTPE3KOB), CePeAnHbI 0TPe3Ka

MMOHATUA CTEepeoMeTPUMN: TOUKa, NpsAMas,
NNOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npa.Buia n306paXkKeHNs Ha PUCYHKe
MNOCKOCTK, NapansieNlbHbIX NPSAMbIX
(oTpe3koB), cepeAnHbI OTpe3Ka

MOHATUSA: NepeceKatoLLMecs NIoCKOCTH,
rnepeceKatoLLMecs npsiMas U NnocKoCTb;
MoynpPOCTPAHCTBO

MOHATUA: NepeceKatoLLMecs NIoCKOCTH,
rnepeceKatoLLMecs npsiMas U NIoCKoCTb;
MoynpPOCTPaHCTBO

MHOrorpaHHUKN, n306paXkeHme
MPOCTENLLIMX NPOCTPAHCTBEHHBIX UTyp,
HECYLLLECTBYHOLLNX 0OBEKTOB

MHOrorpaHHUKM, N306paxeHNe
MPOCTEALNX NPOCTPAHCTBEHHBIX (UTYp,
HECYLLIECTBYIOLLX 06LEKTOB

AKCVOMbI CTEPEOMETPUN 1 NEPBbIE
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cneacTeng U3 HUX

AKCVOMbI CTEPEOMETPUN U NEPBbIE
CNeAcTBUSA U3 HUX

AKCNOMbI CTEPEOMETPUN U MEPBbIE
CnefcTBnsa 13 HUX. Cnocobbl 3aaHns
NPAMBIX 1 NJIOCKOCTEN B NPOCTPaHCTBE.
O603HaYeHMs NPAMBIX ¥ NIOCKOCTEN

10

306paxkeHne ceveHnid nupaMmabl, Kyba u
MPV3Mbl, KOTOPbIe NPOXOAAT Yepes nx
pébpa. 306paxxeHne nepeceyeHns
MOMTyYEHHbIX NM0CKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMY LiBETaMK

11

306paxkeHne ceveHnid nupaMumabl, Kyba u
MPV3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 306paxxeHne nepeceyeHms
MOMTyYEHHbIX NM0CKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

12

306paxkeHne ceveHnid nupaMumabl, Kyba u
MPV3Mbl, KOTOpbIE NPOXOAAT Yepes nx
pébpa. 306paxxeHne nepeceyeHns
MOMTyYEHHbIX NM0CKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

13

306paxkeHne ceveHniA nupaMmabl, Kyba u
MPV3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 306paxxeHne nepeceyeHns
MOMTyYEHHbIX NM0CKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

14

MeToz CNiefoB finst NOCTPOEHUS CEeYEHNI
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15

MeTopA cnefoB AN MOCTPOEHUS CEYEHMWIA.
CBolicTBa nepeceyeHnn NpsmMbIX 1
NNOCKOCTeW

16

MeToA cnefoB Ans NOCTPOEHMUS CEYEHWIA.
CBolicTBa NepeceyeHnin NpsmMbIX 1
NN0CKOCTelA

17

MoCTpoeHMe ceveHnin B nupamuge, Kybe
no Tpém Tovkam Ha pébpax. CosgaHue
BbIHOCHbIX YepTeXel 1 3anuch LIaros
NMoCTPOeHUs

18

IMocTpoeHMe ceyeHnid B npammae, Kyoe
no Tpém Toykam Ha pébpax. CosgaHue
BbIHOCHbIX YepTeXel 1 3anmnch LIaros
NMoCTPOeHUs

19

IMocTpoeHMe ceyeHnid B npammae, Kyoe
no Tpém ToYKaMm Ha pébpax. Co3gaHue
BbIHOCHbIX YEpPTeXeid 1 3anmnchb LIaroB
NOCTPOEHNS

20

IMocTpoeHne ceyeHnii B npammae, Kybe
no Tpém ToYKaM Ha pébpax. Co3gaHue
BbIHOCHbIX YEPTEXEN 1 3annCh LLIAroB
NOCTPOEHNS

21

MoBTOpeHNe NnaHUMETPUK: Teopema o
NpPONopLUMOHa/bHbIX 0Tpe3Kax. Mogobue
TpeyronbHMKOB

22

lMoBTOpEHMe niaHUMeTpUn: Teopema
MeHenas. PacyeTbl B CEYEHUSIX Ha
BbIHOCHbIX YepTexxax. cTopus passutua
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NAAHUMETPUN N CTEPEOMETPUN

23

KoHTponbHas paboTta "AKCUOMbI
cTepeomeTpumn. CeveHuma"

24

B3anmHoe pacnonoxXeHue npsambIX B
npocTtpaHcTBe. CKpeLlyBatoLmecs
npsamMble. MNMpu3Hakn CKpeLLnBaroLLnXCa
npsamblix. MNapannensHele NpsMble B
NpocTpaHCTBe

25

Teopema 0 CyLLLeCTBOBaHUN U
eIMHCTBEHHOCTW NPSMOIA NapanieNlbHow
[laHHOW MPAMONA, NPOXOAALLENA Yepe3 TOUKY
NPOCTPaAHCTBA M He NeXXallleil Ha JaHHOA
NPsAMONA. JleMma 0 nepeceyeHnn
napasinenbHbIX NPAMbIX MJI0CKOCTHHO

26

MapannenbHOCTb Tpex NpsAMbIX. Teopema o
TPEX NapannenbHbIX NpAMbIX. Teopema o
CKpeLLMBatoLLMXCA NPAMbIX

27

NapannenbsHoe NPOEKTUPOBaHMeE.
OCHOBHbIE CBOICTBA Napan/ieslbHOro
NPOEKTUPOBaHUS. 1306parkeHne pasHbIX
(huryp B napannenbHoM NPoeKLumm

28

LleHTpanbHaa npoekumsa. ¥Yron c
COHanpas/IeHHbIMW CTOPOHAMU. Y TON
MeXay npsaMbIMU

29

3ajlaym Ha JoKa3aTeNbCTBO U
ncecnenoBaHmMe, CBA3aHHLIE C
pacrnonoXXeHnem rnpsambixX B NMPOCTPaHCTBE

30

IMoHATKNA: NapannenbHOCTb I'IpFIMOVI n
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NIOCKOCTUN B NPOCTpaHCTBeE. Mpu3HaK
napannenbHOCT NPAMOI U NIOCKOCTH.
CsolicTBa napasinesibHOCTN NPAMOW 1
NI0CKOCTU

31

["leomMeTprYecKmne 3a4adm Ha BbIYMCNIEHNE U
[0Ka3aTeNbCTBO, CBA3AaHHbLIE C
napaniesibHOCTbIO MPAMbIX U NMOCKOCTEl
B NMPOCTPaHCTBE

32

MocTpoeHme ceveHns, NPOXOAsLLErO Yepes
AAaHHYIO NPSMYHO Ha YepTeXe U
napannielbHoro Apyrov Npsimoi. Pacuér
OTHOLLIEHWI

33

MapannenbHas NPoeKLMs, NPUMEHEHNEe
ANsi NOCTPOEHWS CeUeHuii Ky6a
napannenenuneaa. CBoNCTBa
napannenenuneaa n npusmbl

34

MapannenbHble NIOCKOCTU. [MpU3HaKK
napannesisbHoCTn AByxX NNOCKOCTeW

35

Teopema 0 napannenibHoOCTN U
eIMHCTBEHHOCTM NMIOCKOCTN, NPOXOAsLLEN
yepes TOUKY, He MPUHaANeXallyo AaHHON
MNSIOCKOCTU U CNEACTBUSA N3 Heé

36

CsoiicTBa napannenbHbIX MIOCKOCTENR: O
napannenbHOCTV NPSIMbIX NepeceyeHns
npu NepeceveHnmn AByx napannenbHbIxX
NIOCKOCTEN TPEThEN

37

CBoiicTBa Napasn/enbHbIX NA0CKOCTel: 06
OTpe3Kax napasnsiesnbHbIX NPsMbIX,
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3aK/THOYEHHBIX MeXXay napainenbHbIMU
MNJ0CKOCTAMU; O NepecevyeHnin I'IpﬂMOI7I c
ABYMSA Mapajie/IbHbIMWU MNMIOCKOCTAMU

38

MoBTOpeHuMe: TeopeMa lMudaropa Ha
M/I0CKOCTH

39

MoBTOPEHNE: TPUTOHOMETPUS
NPAMOYrO/IbHOr0 TPEYroNbHMKA

40

CsoiicTBa Kyba 1 npsimoyronsbHOro
napannenenunesia

41

BbluncneHne A/MH OTPE3KOB B Ky6e 1
MPSMOYroNbHOM Mapannenenuneae

42

MepneHANKYNSPHOCTb NPSIMONA U
NNOCKOCTU. [Mpn3HaK
nepneHAnKYNSPHOCTY NPSIMOIA K
MNI0CKOCTH

43

MepneHANKYNSPHOCTb NPSIMONA U
NNOCKOCTU. [Mpn3HaK
nepneHanKYNSPHOCTM NPSMOWA 1
MNI0CKOCTH

44

Teopema 0 CyLLLeCTBOBaHUN U
eJMHCTBEHHOCTM MPAMOIA, MPOXOAALLEN
yepes TOUKY MPOCTPaHCTBa U
nepneHAVKYISAPHONA K MIOCKOCTK

45

MN0CKOCTM 1 NeprneHAVKYNSpHbIe UM
npsiMble B MHOFOrpaHHUKax

46

MNOCKOCTY 1 NepPReHAVKYSPHbIE UM
MpsiMble B MHOFOrpaHHMKax

47

MepneHANKYNSp U HaK/MOHHas.




25

MocTpoeHWe NepneHavKynspa u3 TOUKM Ha
npsiMyto

MepneHANKYNSP U HaKNOHHas.

48 MocTpoeHme NepneHAMKynApa U3 TOUKN Ha
npsamMyo

49 Teopema 0 TPEX NepneHAMKynapax
(npsamas n obpaTHas)

50 Teopema 0 TPEX NepneHAMKynapax
(npsimas 1 obpaTHas)

51 Yron mexay CKpeLiusaroLmmmncs
npAMbIMU
Monck nepneHANKyNApHbIX NPAMbIX C

52 MOMOLLbHO MepPneHANKYNAPHBIX
NA0CKOCTelA

53 OpToroHanbHOe NPOeKTMPOBaHNe
MocTpoeHme ceveHmnin Kkyba, Npru3mbl,

54 NpaBWIbHON NpaMUzbl C NOMOLLBHO
OPTOrOHa/IbHOM MPOEKL M
MocTpoeHmne ceveHniA Kyba, Npu3mbl,

55 NpaBWIbHON NpaMnzbl C NOMOLLGHO
OPTOrOHa/IbHOM MPOEKL M
CrMMeTpKa B NPOCTPaHCTBE

56 OTHOCWUTE/IbHO NM/I0CKOCTK. InockocTn
CUMMETPUIA B MHOTOTpaHHMKax

57 Mpwr3HaK NepneHAnKyNspHOCTY NPAMON U
NAIOCKOCTU KakK CNeAcTBue CUMMETPUN

58 MpaBuibHbIE MHOTOrPaHHUKN. PacyéT

paCCTOFIHMVI OT TOYKM A0 NJoCKOCTU
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59

MpaBuibHbIE MHOTOrPaHHUKN. PacyéT
PacCTOSHWUIA OT TOYKM [0 MIOCKOCTU

60

Cnoco6bl 0NyCcTUTL NEPNeHANKYNSAPbI:
CYMMETPWS, CABUT TOUKU MO
napannieNlbHon NpPsAMon

61

Cagur no HenapasnnensHON NPsSIMON,
N3MEHEHVE PacCTOSHUIA

62

KoHTponbHas paboTta "B3anmHoe
PacnonoXeHne NPsSiMbIX U NAIOCKOCTEN B
npocTpaHcTee”

63

MoBTOpEHVEe: Yron Mexay NpsMbIMK Ha
MAOCKOCTU, TPUFOHOMETPYS B
MPOW3BO/ILHOM TPEYro/bHIKe, TeopemMa
KOCWHYCOB

64

MoBTOPEHVE: YroN MeXay
CKPELLMBAIOLLMMICS MPSAMbIMUA B
MpPOCTPaHCTBE

65

["'eoMeTpuYecKme MeTobl BbIYMUCIEHNA
yrna mexxay npaMmbiMA B MHOTOIPaHHUKaX

66

[ByrpaHHbIi yros. CBOMNCTBO IMHENHBIX
YI0B [BYIPaHHOro yrna

67

MepneHAnKyspHble NnockocTn. CBoCTBa
B3aMHO NepneHANKYNSPHbIX M0CKOCTEl

68

MpW3HaK NepneHAnKyNSpPHOCTY
NIOCKOCTENA; Teopema 0 NPSMO
nepeceyeHns ABYX NIOCKOCTel
nepneHANKYAPHbIX TPETbENR MIOCKOCTY

69

MpsAMOYronbHbIi Napannenenvnes; Ky6;
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N3MEPEHNA, cBoicTBa n pPAMOYTO/1bHOIO
napannenennnena

70

Teopema 0 AuaroHaan NPSMOYro/bHOTo
napannenenuneaa u cneacTeme U3 Heé

71

CTepeoMeTpUYECKME N NPUKNIAAHbIE
3afja4m, CBA3aHHbIe CO B3aVIMHbIM
pacrosioXXeHeMm NpPsAMbIX U MIOCKOCTU

72

MOBTOPEHME: CKPELLMBAOLLMECS NPSIMbIE,
napannesbHble NIOCKOCTY B CTaHAAPTHbIX
MHOrOrpaHHMKax

73

Mapa napannenbHbIX NIOCKOCTEN Ha
CKPELLVBAOLLMXCS NPAMBIX, PaCcCTOSAHNE
MEX[y CKPELLMBAOLLMMUCS NPSMbIMUA B
MPOCTbIX CUTYaLIMAX

74

PaccTosiHMe OT TOUKM [0 N/TIOCKOCTH,
pacCctoaHune ot I'IpFIMOi/JI [0 MNOCKOCTHN

75

BbluncieHne paccTosiHUIA Mexay
CKPELLMBAOLLMMUCS NPAMbIMU C
MOMOLLbHO NepPreHANKYNSPHO NI0CKOCTH

76

TpéXrpaHHbIN Yros, HepaBeHCTBa A/15
TpexrpaHHbIX yrioB. Teopema Mudaropa,
TeopemMbl KOCUHYCOB 1 CUHYCOB A/15
TPEXrpaHHOro yrna

77

ANeMeHTbI CPEPUYECKO FEOMETPUN:
reofie3aviyeckme MMHUN Ha 3emne

78

KoHTposnbHas pabota "Yr/ibl 1
paccTtoaHua"

79

Cuctemartmsaums 3HaHWi ""MHOrorpaHH1K
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W ero 3/IeMeHTbI"

Mupamnpga. Buabl nupamng,. MNMpasunbHas

80 1
nvpamunga

81 Mpu3ma. MNpamas n HaKNOHHasA NPU3MbI. 1
NpaBunbHas npusma

82 MpsiMoin napannenenunes, 1
NPAMOYTO/IbHbIN Napannenenunes, Kyo6

83 BI:II'IyKI'IbIe MHOrorpaHHuku. Teopema 1
dunepa
Bbinykble MHOrorpaHHuKK. Teopema

84 dinepa. MpaBusbHbIE Y NOMYNPaBU/IbHbIE 1
MHOTrOrpaHHUKN

85 KoHTposnbHas paboTta "MHoOrorpaHHUKun" 1

86 lMoHATVE BEKTOpA Ha NJIOCKOCTA U B 1
MPOCTPaHCTBe

87 CyMMa BeKTOpOoB 1

88 Pa3HOCTbL BEKTOpPOB 1

89 Mpasuno napannenenunnega 1

90 YMHOXeHe BEKTOpa Ha Ync/o 1
Pa3fio)keHne BeKTopa rno 6asucy Tpéx

91 BEKTOPOB, He /ieXaLlux B 04HOM 1
M/I0CKOCTH

92 CkanspHoe npoussefeHme 1

93 BbluncrieHve yrna Mexxay BeKTopamu B 1
MPOCTPaHCTBe

9 MpocTeiune 3a4a4m C BEKTOpaMm

95 MpocTeiLumne 3aaayn ¢ BEKTopamu
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96 MpocTeiLumne 3aaayn ¢ BEKTopamu 1
97 MpocTeiiune 3a4a4m C BEKTOpPaMm 1
98 O0606LLeHME 1 cucTeMaTU3aLMSA 3HaHWI 1
99 O606LLeHME 1 cucTEMATM3aLMSA 3HAHWI 1
100 Toroeast KOHTPO/IbHaA paboTa 1
101 Toroeas KOHTposibHas paboTa 1
102 O0606LLeHME 1 cucTeMaTU3aLMSA 3HaHWI 1
OBLUEE KOJTMYECTBO YHACOB INO 102

NMPOIrPAMME
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11 KJTACC
KonunyecTtso yacoB ONEKTPOHHbIe
aTta NppoBbLIe
Nen/n Tema ypoka Bcero KOHTpOnbHbIe  TlpakTudeckue ﬁsyquvm 36}2()*)8.208818]1be|€
paboThl paboThbl pecypcol
1 lNoBTOpeHe TeMbl "KoopanHaTtbl BeKTOpa 1
Ha NI0CKOCTM 1 B NpoCTpaHcTee"
5 [MoBTOpeHMe Tembl "CKansapHoe 1
npou3BeaeHne BEKTOPOB"
3 MoBTOpeHMe TeMbl "BblyncieHne yrna 1
MeXy BeKTopamu B npocTpaHcTae"
4 |_|OBTOp6HI/I(-:" TeMbl 'Y paBHEHVE NPSMOA, 1
NPOXoAdALLEN Yepes ABe TOUKN"
5 YpaBHeHwue Na0CKOCTU, HOpMaSb, 1
ypaBHeHVe NMI0CKOCTU B OTPe3Kax
5 YpaBHeHwue NJ0CKOCTU, HOpMaSb, 1
ypaBHEHMe MI0CKOCTM B OTpe3Kax
7 BekTopHOE npon3seneHme 1
8 JInHeHble HepaBeHCTBa, IMHENHOE 1
nporpaMMmpoBaHue
9 JNHeiHble HepaBeHCTBa, IMHENHOE 1
nporpaMMmpoBaHue
10 AHannTN4YecKne MeTobl pacyéTa yrna 1
MeXay NpsAMbIMUA B MHOTOrpaHHUKax
1 AHaIMTUYECKME METO/bI pacyéTta yrna 1
MeXAy NIOCKOCTAMU B MHOTOrpaHHMKax
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dopmMyna paccTosHMS OT TOUKU [0

12 NMI0CKOCTU B KOOPAMHaTax

13 HaxoxgeHune paccTosHWUIA OT TOUKM [0
M0CKOCTU B Kybe

14 HaxoxpeHue paccmﬂHmfl OT TOYKN [0
NAI0CKOCTY B NMpasu/ibHOW Nupamuae

15 KoHTposnbHas paboTta "AHanntnyeckas
reomeTpua”

16 CeyeHuns MHOrorpaHH1KOB: CTaHAapTHbIe
MHOTrOrpaHHUK®

17 CeyeHuna MHOrorpaHHMKOB: MeTO/, C/lefj0B
CeyeHunss MHOrorpaHH1KOB: CTaHAapTHbIe

18 MN/IOCKOCTW, NepeceyveHns npambIxX 1
M10CKOCTeW

19 MapannenbHble nNpsamble 1 NI0CKOCTU:
napasnenbHble CeYeHus

20 MapannensHole npiqule 1 NOCKOCTMU:
pacyéT OTHOLLUEeHUN
MapannenbHble NpsaMble U NA0CKOCTU:

21 YT bl MEXAY CKpeLuBatoLLnmMmncs
NpAMbIMU
MepneHANKYNApHbIE NPAMbIE U

99 MN/IOCKOCTW: CTaHAapTHbIE Hapblv
nepneHanKyNApHbLIX NIOCKOCTEN U
NPAMbIX, CUMMETPUU MHOTOrPaHHUKOB
MepneHANKYNApHbIE NPAMbIE U

23 NJI0CKOCTU: Teopema 0 Tpex

nepneHanKynsapax
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24

MepneHANKyYNspHble NPsMble 1
M0CKOCTU: BbIYNC/IEHMS [/IUH B
MHOTOrpaHHMKax

25

MoBTOpeHwE: Nowaam
MHOTFOYT0/IbHUKOB, (POPMY/ibl AN15
nnowlagen, coobpaxeHns Nogooms

26

MoBTOpeHwe: nowaan
MHOTFOYT0/IbHUKOB, (POPMY/ibl AN15
nnowlagen, coobpaxeHns Nogooms

27

[NoBTOpEHME: nnoLamn
MHOT0Yro/IbHUKOB, (hOpMY/ibl A1
nnowlagen, coobpakeHns Noaooms

28

raowaay ceyeHnii MHOrorpaHHMKOB:
n/oLaamn NOBEPXHOCTeN, paspe3aHns Ha
4acTu, coobpaxkeHms nogobus

29

Mnowanmn ce4eHnin MHOTOrpaHHUKOB:
n/oLaan NoBepXHOCTE, pa3pe3aHns Ha
4acTu, coobpaxkeHms nogobus

30

KoHTposnbHas paboTa "lMoBTOpeHue:
MHOTrOrpaHHuKuW, CeYeHns
MHOrorpaHHukos"

31

O61bEm Tena. O6bLEM NPAMOYFONbHOr0
napannenenunega

32

3agaum 06 yaBoeHUN Kyba, 0 KBagpaType
Ky6a; 0 TpUCeKUmMn yrna

33

CTepeomeTpuyeckune 3agaun, cBsizaHHbIe C

06bEMOM MPSAMOYTObHOIO
napannenenuneaa




33

MprKnagHble 3aaum, CBSA3aHHbIE C

34 BblYMCNEHNEM 06bEMA MPSIMOYTO/IbHOIO
napannenenunega

35 O6bEM NPsSIMOIA NPU3MbI

36 CTepeoMeTpUYECKME 38a4u, CBA3aHHbIe C
BblUMC/IEHEM 06BEMOB MPAMOIA NPU3MbI

37 MpuKknagHble 3a4a4un, CBA3aHHbIE C
06bEMOM MPAMOIA NPU3MbI
BbluncreHvie 06bEMOB Te/ C MOMOLLBHO

38 onpefenéHHoro nHterpana. O6LEM
HaK/IOHHOMN MpPU3Mbl
BbluncneHre 06bEMOB T/ C MOMOLLbHO

39 onpefenéHHoro uHterpana. O6LEM
nupamunbl

40 dopmyna o6véma nupammgsl. OTHOLLEHWE
06bEMOB NMPaMuU C 06LLMM YTIOM

41 dopmyna 06bEMa nupamuasl. OTHOLLEHME
06bEMOB NMpamMmz, ¢ 06LLMM YTIOM

42 CTepeoMeTpUYECKME 38a4u, CBA3aHHbIe C
06bEMaMU HaKNOHHOM NPU3Mbl

43 CTepeoMeTpUYECKME 38a4u, CBA3aHHbIe C
06bEMaMmn NMpamungbl
MpuknagHble 3aga4m no teme "O6bLEMBI

44 Ten", cBsi3aHHble C 06BHEMOM HaK/TOHHOWA
npu3Mbl

45 MpuknagHble 3aga4m no Teme "O6bEMBI

Ten", cBA3aHHble C 06 BLEMOM NpPamnzbl
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MpumeHeHWe 06LEMOB. BbluncnieHne

46 paccTosHUA 40 NI0CKOCTU

47 KoHTposnbHas pabota "O6bEM
MHOrorpaHHuka"
LimnnHapryeckas NoBepxHOCTb,

48 obpasytoLme UNIMHAPUYECKON
MOBEPXHOCTU

49 Limnmnap. MNpsmMoi KpyroBow LnanHap.
rnowanb NOBEPXHOCTU LMIMHAPA

50 KoHunueckas NoBepxHOCTb, 06pasytoLme
KOHMYeCKOM noBepxHOCTU. KoHyC

51 CequmeKOHycaHHOCKOCTHO,
napansiefibHoM MAOCKOCTN OCHOBaHUA

59 Y CeUEHHBbIIA K0H"yc. 306paxxeHmne
KOHYCOB 1 YCEUYEHHbIX KOHYCOB

53 I'Inou_\avp,b OOKOBOI NOBEPXHOCTY U
MOJIHOW NOBEPXHOCTM KOHYCa

54 I'Inom,aigb GOKOBOW NOBEPXHOCTU U
MOJTHOM NMOBEPXHOCTUN KOHYCa
CTepeomMeTpryecKue 3a4a4m Ha

55 [l0Ka3aTe/Ib,CTBO U BblYMCIEHWE,
MOCTPOEHMEM CEYEHWIA UMNNHAPA, KOHYCa
CTepeomMeTpryecKue 3a4a4m Ha

56 [,0Ka3aTe/IbCTBO U BbIYUC/IEHNE,
MOCTPOEHMNEM CEYEHUNIA LMNMHAPA, KOHYCca

57 MpuKnagHble 3aga4u, CBs3aHHbIe C

LUMAMHAPOM
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58

MprKnagHble 3aaum, CBSA3aHHbIE C
LUMNMHAPOM

59

Cdbepa 1 wap

60

MepeceyeHme cdepbl U Lapa ¢
MAOCKOCTbH0. KacaHue Lapa v cepsl
MAOCKOCTb0. BUp 1 1306paxkeHme Lwapa

61

MepeceyeHwne cdepbl 1 Lapa ¢
MNOCKOCTbH. KacaHue wwapa u cepsbl
NMOCKOCTLI. Bug 1 n3obpaxeHne wapa

62

YpaBHeHwue cepbl. Mowaab chepbl v eé
yacTel

63

CummeTpus cihepb! ¥ LWapa

64

CTepeomeTpUyecKme 3aaum Ha
[l0Ka3aTeNIbCTBO W BbIUNCNEHNE,
CBsi3aHHble CO CHepoil 1 LWapom,
MOCTPOEHMEM MX CEYEHWIN NNOCKOCTbIO

65

CTepeomMeTpUYecKme 3aaum Ha
[l0Ka3aTeNIbCTBO W BbIUNCNEHNE,
CBSiI3aHHbIEe CO CHepoii 1 LLapom,
MOCTPOEHMEM MX CEYEHIN NNOCKOCTbIO

66

MpuknagHble 3a4aun, CBA3aHHbIe CO
cthepoit u wapom

67

[MoBTOpPEHWE: OKPY>XXHOCTb Ha M0CKOCTH,
BbIUMC/IEHNSA B OKPYXXHOCTU, CTaHAAPTHbIE
nogo6ums

68

Pa3ninyHble KOMGUHALMW Ten BpaLLeHUs U
MHOTOrpaHHVKOB

69

3afaym no Teme "Tena 1 NOBEPXHOCTU
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BpaLLeHuna"

70

3afaun no Teme "Tena 1 NOBEPXHOCTH
BpaLLeHuna"

71

KoHTponbHas pabota "Tena u
NOBEepPXHOCTW BpaLLeHna"

72

O6béM umnuHapa. Teopema 06 06bEME
NPAMOro LnanmHapa

73

BbluncneHre 06bEMOB T/ C MOMOLLbHO
onpefenéHHoro nHterpana. O6LEM
KOHYyca

74

Mnowaam 60KOBOI 1 NOHOM
MOBEPXHOCTU KOHYCa

75

CTepeoMeTpuyecKme 3aa4un, CBA3aHHbIE C
BbIUMCNEHNEM 0OBEMOB LIUIMHIPA,
KOHyca

76

MpuknagHble 3aga4m no Teme "O6bLEMBI U
nnowaay noBepxHocten ten"

77

O6bEM Luapa 1 WapoBOoro cekTopa.
Teopema 06 06bEMe Lwapa. MNnowanb
cthepbl. CTepeoMeTpUYeCcKme 3agaum,
CBSA3aHHbIe C BbIYMC/IEHEM 06BEMOB
Luapa, LIapoBOro CerMeHTa U LLIapoBoro
cekTopa

78

MpuKnagHble 3aga4n rno Teme "O6bEMDI
Ten", cBsi3aHHble C 06BEMOM Luapa n
nnowaabto cpepbl. COOTHOLLEHUS MEXAY
NNoLWaaaMM NOBEPXHOCTEN 1 06bEMaMU
NOA06GHBIX Ten
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79

Mofo6Hble Tena B NPOCTPaHCTBE.
3meHeHne 06bEMA npy Nogoomn.
CTepeomeTpuyeckme 3afa4m, CBA3aHHbIe C
BbIYMCNEHEM 0OBbEMOB TN U NOLLAAEN
NMOBEPXHOCTEW

80

KoHTposnbHaa pabota "lMnowaan
NMOBEPXHOCTUN 1 06bEMBI KpYT/bIX Ten"

81

[BvxeHns npocTpaHcTBa. OTO6paXKeHUS.
[BWKeHns 1 paBeHCTBO huryp. Obme
CBOICTBA [ABMXKEHWIA

82

Buapl ABVMXXEHWIA: NapansiefibHbIi
NepeHoc, LeHTpaslbHas CUMMETPUS,
3epKasibHast CUMMETpUS, MOBOPOT BOKPYT
npsmoi

83

MpeobpasoBaHus nogobus. Mpsmas u
cthepa Jitnepa

84

["'eomeTpryeckne 3a4aum Ha NpMMeHeHue
OBVDKEHUA

85

KoHTposnbHas paboTta "BekTopsbl B
npocTpaHcTee"

86

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToA0B Kypca reometpumn 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
"MapannenbHOCTb NPAMBIX 1 NIOCKOCTEN
B NpocTpaHcTBe"

87

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToA0B Kypca reometpumn 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
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"BeKkTopbl B NpocTpaHcTBe"

88

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToZ0B Kypca reometpum 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
"BeKkTopbl B NpocTpaHcTBe"

89

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToZ0B Kypca reometpum 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
"O6beM MHOrorpaHHuKa"

90

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToA0B Kypca reometpumn 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
"O6beM MHOrorpaHHuKa"

91

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeTOof0B Kypca reometpum 10-11
K/1laccoB, c1cTemMaTusaums 3HaHu1i:
"Inowagmn noBepxHOCTN N 06bEMBI
Kpyrnbix Ten”

92

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeTOof0B Kypca reometpum 10-11
K/1laccoB, c1cTemMaTusaums 3HaHu1i:
"Inowagmn noBepxHOCTN N 06bEMBI
Kpyrnbix Ten”

93

Toroeas KOHTPO/IbHaA paboTa

94

ToroBasi KOHTPONbHas paboTa

95

MoBTOpEHME, 0606LLEHNE 1
cucTeMaTm3aLms 3HaHWiA

96

McTopus pasBUTHSI CTEPEOMETPUM KaK
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HayKun 1 eé posb B Pa3BUTUN
COBPEMEHHBIX MHXXEHEPHbIX U
KOMMbHOTEPHbIX TEXHO/ON WA

McTopus pasBUTHSI CTEPEOMETPUM KaK
HayKun 1 eé posb B Pa3BUTUN
COBPEMEHHbIX MHXEHEPHBIX W
KOMMbHOTEPHbIX TEXHO/ON WA

97

McTopus pasBUTS CTEPEOMETPUM KaK
HayKun 1 eé posb B Pa3BUTUN
COBPEMEHHbIX MHXEHEPHBIX W
KOMMbIOTEPHbIX TEXHOMOT Wi

98

McTopus pasBUTHS CTEPEOMETPUM KaK
HayKu1 1 eé posb B Pa3BUTUN
COBPEMEHHbIX MHXEHEPHBIX W
KOMMbIOTEPHbIX TEXHOMOT Wi

99

WcTopus pa3BUTUS CTEPEOMETPUN Kak
HayKwu 1 eé ponb B pPasBUTUN
COBPEMEHHBIX MHXEHEPHbIX W
KOMMbOTEPHbIX TEXHOON WA

100

VicTopuna pa3BUTUA CTEPEOMETPUM KakK
HayKu1 1 e€ ponb B PasBUTUN
COBPEMEHHbIX UHXeHePHbIX 1
KOMMbKOTEPHbLIX TEXHONOT N

101

VicTopuna pa3BUTUA CTEPEOMETPUM KakK
HayKu1 1 e€ ponb B PasBUTUN
COBPEMEHHbIX NHXXEHEPHbBIX U
KOMMbKOTEPHbLIX TEXHONOTNA

102

OBLEE KOJIMYECTBO YACOB IO

102
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MPOIrPAMME




41

NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA30BATE/1IbHOW MPOIrPAMMBI

10 KJTACC
Koga .
HOBERHENOTo lMpoBepsemMble I'Iupe,qMETHble pe3ynbTaTbl 0CBOEHNA OCHOBHOM
obpaszoBaTe/ibHOW NporpamMmMbl cpefHero obuiero o6pasoBaHmA
pesynbTarta
7 "eomeTpua
7.1 OnepupoBaTtb MOHATUAMMW: TOUKA, NPsAMas, NI0CKOCTb
79 [MpUMEHATL aKCUOMbI CTEPEOMETPUU U CNEeACTBUA U3 HUX MPU PeLleHun
reoMeTpuyecKnx 3asad
73 Onepuposatb I'IOHH'EI/IFIMI/IZ napanfienbHoOCTb U NEePneHAnKYNAPHOCTb
NPAMbIX U NJI0CKOCTEN
24 Knaccnuumposatb B3aMMHOE PacrofioKeHe MNpsAMbIX U NAOCKOCTel B
MpPOCTpPaHCTBe
OnepupoBaTb MOHATUAMW: [BYFPaHHbLIA Yrof, rpaHn ABYTPaHHOro Yrna,
7.5 pebpo ABYrPaHHOro Yrna, SIMHEHbI Yyron ABYrpaHHOro yrna, rpagycHas
Mepa [4BYrpaHHoro yrna
76 OnepupoBaTb MOHATUAMMU: MHOIOrPaHHUK, BblﬂyKﬂbLVl M HeBbINYK/bIIA
MHOrOrpaHHWK, 3/1eMeHTbl MHOTOrpaHHUKa, NPaBuIbHbIN MHOTOrpaHHMK
77 PacrosHaBaTb OCHOBHble BWAbl MHOIOTPaHHUKOB (MvpamMuaa, Mpusma,
NPSIMOYrO/bHbIV Napannenenuneq, Kyo)
KnaccupunumpoBatb ~ MHOrOrpaHHWKW,  BbloMpasg  OCHOBaHWA  [4Jif
7.8 Knaccuukaumm (BbIMyK/ible U HEBbIMYK/Ible MHOTOTPaHHWKW, NpaBu/ibHble
MHOTOrpaHHWKK, NPAMbIE Y HAK/TOHHbIE MPU3MbI, Napaiienenunesbl)
7.9 OnepupoBaTb MOHATUAMMW: CEKYLLAA N/IOCKOCTb, CeYEHME MHOTOrpaHHUKOB
710 OO6BACHATb MPUHLUMIMbI MOCTPOEHUS CEYEHNIA MHOTOrpaHHUKOB, UCMO/b3Ys
MeToz CNnesioB
CTpouTb  CeYEHUSs MHOrOrpaHHWKOB METOAOM  CfIeA0B,  BbIMOMHATH
7.11 (BbIHOCHbIE) MJIOCKME YEPTEXMN U3 PUCYHKOB MPOCTbIX OOBLEMHbIX (DUryp:
BUJ, CBEPXY, COOKY, CHU3Y
Pewatb 3afayuy Ha HaxoXfjeHue reoMeTpuYecKmx BeIMYMH Mo obpasuam
WNN  anroputmamM, MNPUMEHAS W3BECTHble aHATUTUYECKMEe MEeTOoAbl Npu
7.12 pelleHnMn  CTaHZapTHbIX  MaTemMaTMYyeCKMX 3afay Ha  BblYMC/IEHMe
PacCTOSAHWIA MeXAY [ABYMS TOYKaMu, OT TOYKM A0 MNPSAMOW, OT TOUKMAO
MIOCKOCTU, MeXAY CKpeLLuBatoLwMmmncsa npsaMbimMu
Pewatb 3afayuy Ha HaxoXfjeHue reoMeTpuyYecKmx BeIMYMH Mo obpasuam
7.13 W anroputmam, MNPUMEHAS W3BECTHble aHATUTUYECKMEe MEeTOoAbl Npu

peweHnn CtaHOapTHbIX MaTeMaTUYEeCKMX 3afdad Ha BbIHUC/IEHWE YIJI0B
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MeXy CKPELMBAIOLMMUCS MPSAMbIMIA, MEXAY MpPsSIMO/A M MNOCKOCTbHO,
MeXy NIOCKOCTSMM, AABYTrPaHHbIX Yr10B

BbIuncnsTe 06bEMbI U NIOLAAN NMOBEPXHOCTEN MHOFOrPaHHMKOB (Npr3Ma,

7.14 nMpamuga) ¢ MNpUMeHeHVeM (OPMY/1, BbIYMCNATb COOTHOLLEHUA MEXIY
NoWasaMm NoBepxHOCTel, 06bEMaMM NOJOOHLIX MHOFOrpaHHKOB
715 OnepupoBaTb MOHATUMAMMK: CUMMETPUA B MPOCTPAHCTBE, LIEHTP, OCb U
MIOCKOCTb CUMMETPUN, LLEHTP, OCb W MIOCKOCTb CUMMETPUN (OUTYpPbI
3Bnekatb, npeobpa3oBbiBaTb W WHTEPNPETUPOBATL WH(OPMALMIO O
7.16 MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (pUrypax, MpeacTaBleHHY0 Ha
yepTexkax U pucyHkax
MMpYMeHATL reoMeTpuyeckre (akTbl A1 PeLleHnNs CTEPeOMETPUYECKNX
7.17 3afay, npegnonaratolmMx HECKO/IbKO LUAroB peLleHus, ecnv ycnosus
NPUMeHeHWs 3afaHbl B SBHON opme
718 MpUMeHATbL  NpoCTeillne NporpaMmHble  CPeAcTBa M 3NEKTPOHHO-
KOMMYHWKaLMOHHbIe CUCTEMbI NPW PeLLeHnn CTEPEOMETPUYECKUX 3aaau
719 MprBOAMTL MPUMEPbl MaTeMaTUYeCKMX 3aKOHOMEPHOCTeW B MpUpofe W
XXU3HW, pacrno3HaBaTb NposB/eHNe 3aKOHOB reOMETPUN B UCKYCCTBE
[MpUMeHATL MOMYYEHHbIE 3HAHWUA Ha MpPakTUKe: aHaM3MpPoBaTh peasibHble
CUTyauum 1 NPUMEHATL N3YYEHHbIE NOHATUA B NPOLECCe MOUCKA PeLLeHns
MaTeMaTuyecky chopmynmpoBaHHOW NpPobeMbl, MOAENMPOBATb pPeasibHble
7.20 CUTYyauun Ha A3blKe reoMeTpPUKW, WUCCNefoBaTb MOCTPOEHHbIE MOAenu C
MCNONb30BaHNEM FEOMETPUYECKMX MOHATUIA U TeopeMm, annapara anreodpsi,
pewarb  NpakTUYyecKuMe  33jayn,  CBfi3aHHble  C  HaXOXAeHWem
reOMeTPUYECKNX BE/IMYMH
11 K/TACC
Kopg .
T MpoBepsieMble I'vae,EI,MeTHbIe pesy/ibTaTbl 0CBOEHNA OCHOBHOM
obpasoBaTenibHOM NMporpammbl CpeHero obLLero o6pasoBaHus
pesynbTarta
6 "eomeTpua
OneprpoBaTb MOHATUAMMW: LUIMHAPUYECKAs MOBEPXHOCTb, 06pasytoLymne
6.1 UMMHAPUYECKON MOBEPXHOCTU, UWIVHAP, KOHMYECKas MOBEPXHOCTb,
06pasyHoLLMe KOHNYECKO NOBEPXHOCTU, KOHYC, CpeprnyecKast MOBEPXHOCTb
6.2 Pacro3HasaTtb Tefia BpalleHuns (LMnnHApP, KOHYC, cdepa v wap)
6.3 OO6BACHATL CNOCOObI NONYYeHUs Te BpaLleHns
6.4 KnaccnuumposaTh B3aMHOE PacrosioXKeHue cgepbl U N0CKOCTU
OnepupoBaTb NOHATUAMMU: LLIAPOBOW CErMEHT, OCHOBaHVE CerMeHTa, BbicoTa
6.5 CermMeHTa, LUApOoBOW C/0I, OCHOBaHMe LIapoBOro C/osl, BbICOTa LLAPOBOr0o

CNos, LUapOBON CEKTOP
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6.6

BbluMcnsTb  06bEMBI M MMOWAAM  MOBEPXHOCTE Ten  BpalleHums,
reOMETPUYECKMX TeN C MPUMEHEHNEM (HOPMY

6.7

OnepupoBaTb MOHATUSIMKA: MHOTOrpaHHWK, BMWCaHHbIA B Ccepy K
OMMCaHHbIA OKONO caiepbl, chepa, BNMCaHHAs B MHOFOFPaHHWK UM Teno
BpaLLeHUs

6.8

BblUMCNATH COOTHOLLEHMA MEXAY MN/IOWaAaMM NOBEPXHOCTEN U 06bEMaMM
NOAOGHBIX Ten

6.9

N306paxaTb M3y4yaemble (Urypbl OT PYKW U C NPUMEHEHWEM MPOCTbIX
YEPTEXHBIX MHCTPYMEHTOB

6.10

BbINOMHATL  (BbIHOCHbIE) M/IOCKME YEPTEXM U3  PUCYHKOB MPOCTbIX
06bEMHBIX (Uryp: BUA CBepXy, COBOKY, CHW3Y; CTPOUTb CeueHUs Ten
BpaLLeHUs

6.11

3BnekaTb, WHTEPNPETMPOBAaTb W MPeobpa3oBbIBaTb MHHOPMALMIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX  (DUrypax, NPeacTaB/eHHY Ha
yepTexax n puUcyHKax

6.12

MpUMeHSTb TeOMETPUYECKMe (haKTbl ANS PeLleHns CTepeoMeTPUYECKUX
3afjay, nNpeanonaraldWyx HeCKOMbKO LUAroB PeLleHnsi, €cnu YCoBus
NPUMeHeHNs 3afaHbl B ABHOW (hopme

6.13

OneprpoBaTb MOHATMEM: BEKTOP B MPOCTPaHCTBe

6.14

BbINONHATL AENCTBMA CMOXEHUS BEKTOPOB, BbIYMTAHWA BEKTOPOB W
YMHOXEHWSA BEKTOpa Ha 4YMCNO, OOBACHATb, KakvMMW CBOWCTBAMW OHM
obnagatot

6.15

MpUMEHSTb NPaBWIO Napannenenuneaa nNpu COXKeHUN BEKTOPOB

6.16

OnepupoBaTb MOHATMAMW: [€KapTOBbl KOOPAMHATBI B MPOCTPAHCTBE,
BEKTOP, MO/y/b BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATbLI BEKTOPA, Yo
MeX[y BEKTOpamu, CKansipHOe MPOM3BEfleHNe BEKTOPOB, KO/IMHEAPHbIE 1
KOMM/1aHapHble BEKTOPbI

6.17

HaxoauTb CymMMy BEKTOpPOB W MpOM3BefeHVe BEKTOpa Ha YWUCMo, Yrofn
MeX[y BEeKTOpaMmu, CKanspHOe Mpov3BefeHVe, packiafblBaTb BEKTOp MO
[IBYM HEKO/I/IMHEapPHbIM BEKTOPaM

6.18

3aaaBaTb N/IOCKOCTb YPaBHEHMEM B IEKAPTOBOW cMCTEMe KoopauHaT

6.19

PeluaTb npocTeiilune reoMeTpuUYeckme 3aayuv Ha NPYMEHeHUe BEKTOPHO-
KOOpPAMHATHOro MeToAa

6.20

Pewartb 3ajayM Ha [OKas3aTe/IbCTBO MaTeMaTU4eCcKmnx OTHOLLEHUA 1
HaxXoXXAeHNE TreoOMETPUYECKUNX BENYUH 110 06pa3u,a|v| nnn anropnTmam,
NnPpUMeEHAA M3BECTHbIE METOAbI npn peweHnn CTaHAapPTHbIX
MaTeémMaTn4eCKmnx sagad

6.21

MpMeHsATb  MpocTeliluve NporpaMMHble  CPeAacTBa U 3MEKTPOHHO-
KOMMYHVKALMOHHbIE CUCTEMbI MPU PELLIEHNN CTEPEOMETPUYECKIX 3a4au

6.22

MpuBOAUTL MPUMEPbI MaTeMaTUYecKnX 3aKOHOMEepPHOCTeli B Mpupoae U
)KWN3HW, pacro3HaBaTb NPOsiB/EHMe 3aKOHOB FreOMETPUM B UCKYCCTBE
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6.23

MpUMEHATb MONYYeHHbIe 3HAHMS Ha MPaKTVKe: aHa/IN3MPOBaTb PeasibHble
CUTyaUUn 1 MPUMEHSTb U3YUYeHHbIe MOHATUSA B MPOLIECCe NOMCKA PeLLeHUs
MaTeMaTUYecKn chopMy/IMPOBaHHOM NPo6/1eMbl, MOAENNPOBATL PeasibHbIe
CUTyauuy Ha N3blke FeOMeTpUW, WCCNefoBaTb MOCTPOEHHbIE MOAeNn C
CNO/Mb30BaHNEM FEOMETPUYECKNX MOHATUIA 1 TeopeM, annapara anreépbl,
pewarb  MpaKTUYeCKMe  3afayn,  CBSi3aHHble  C  HAaXOXAEHWEM
reOMeTPUYECKNX BENMYNH
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

10 KNTACC

Kopg

MpoBepsieMblii 371EMEHT COEPXKAHMSA

["eomeTpusa

7.1

OCHOBHble MOHATUA CcTepeomeTpun. Touka, NpAMasa, MA0CKOCTb, MNPOCTPaHCTBO.
[MoHATME 06 aKCOMaTUYECKOM NOCTPOEHUN CTEPEOMETPUN. aKCMOMbI CTEPEOMETPUN U
cneacTenAa N3 HUX

7.2

B3avMHOe pacnonoXxeHve npsMbIX B NPOCTPaHCTBE: NepeceKatoLmecs, napannenbHble
N CKpewmBawoLmecs npsmble. [MapannenbHoCTb  NPSMbIX M MIOCKOCTe B
NPOCTPaHCTBE: MapannenbHble MNpPsMble B MPOCTPAHCTBE, MapanfieNbHOCTb TPEX
NPAMbIX, MapannenbHOCTb MNPSIMOA M NAOCKOCTU.  YT/NbIC  COHarnpaBieHHbIMM
CTOPOHamu, Yroni Mexay npsimbiIMK B NPOCTPaHCTBE. [lapannenbHOCTb NOCKOCTEN:
napasifiefibHble MIOCKOCTK, CBOWCTBA Napasifie/ibHbIX MJI0CKOCTER. [pocTeiume
MPOCTPaHCTBEHHbIE (UIypbl Ha MNAOCKOCTU: TeTpasap, Ky6, napannenenunea,
MOCTPOEHME CEYEHWI

7.3

MepneHAnKYNApHOCTL  MPAMOM M NIOCKOCTW:  MepneHAVKYNSapHble MpsMble B
MPOCTPaHCTBe, MpsMble NnapasnenbHble Y NepreHANKYNsApHbIe K MIOCKOCTU, NPU3HaK
neprneHANKYNAPHOCTU MPAMOW U MIOCKOCTW, TeopemMa O NpsMOK nepneHanKyNspHoOR
MAOCKOCTW. ¥YT/Ibl B NPOCTPAHCTBE: Yro/l MeXay NpPsiMOi U MAOCKOCTbIO, ABYTPaHHbI
YroN, IMHENHbIN Yron ABYrpaHHOro yrna. MeprneHanKynsap U Hak/oOHHbIE: pacCTOsHUe
OT TOYKM [0 NJIOCKOCTW, PACCTOSIHME OT NPSAMOWA 40 MAIOCKOCTU, NPOEKLMsA Urypbl Ha
MA0CKOCTb. MeprneHanKynsapHOCTb NAOCKOCTEN: NPU3HaK NeprneHauKYNspHOCTU ABYX
MA0CKOCTei. Teopema 0 TPEX NeprneHANKynapax

7.4

MOHSTME MHOrOrpaHHNKa, OCHOBHblE 3/1EMEHTbI MHOrOrpaHHUKA, BbIMyK/ble U
HEBbINYK/ble MHOFOFPaHHMKM, PasBEPTKA MHOrorpaHHuka. [puama: n-yrosbHas
npu3Ma, FPaHW W OCHOBaHWS MPU3MbI, MPSMas U HakNOHHas MNpu3Mbl, GOKOBas U
MosHast NoBEPXHOCTb Npu3Mbl. Mapannenenunes, NPAMOYTo/bHbIV Napannenenunes
ero ceoiictBa. Mupammuaa: n-yronbHas nupammga, rpaHW M OCHOBaHWE MMpaMugpbl,
GOKOBasi M MONHas MOBEPXHOCTb MMpaMuabl, NpaBUbHAs U YCEYEHHas MMpammnga.
OnemMeHTbl NpU3Mbl U nupaMuabl.  TpaBWbHbIE  MHOTOTPAHHWKWU:  MOHSATHE
MPaBWUMbHOrO MHOFOrPaHHMKA, MpaBWNbHAs MNpW3Ma W MNpaBUbHas MNMpaMuaa,
npaBuNbHas TPeYroNbHas Npamuaa v NpaBUbHbIA TeTpasap, Ky6. MpeacTaBneHne o
MPaBWNbHbIX MHOFOTPaHHMKAX: OKTasdp, [OAeKasap W umkocasapyrve CeueHus
NPU3Mbl U NpamMnApI

7.5

CI/IMMeTpI/IFI B MPOCTPaHCTBE. CUMMETPUNA OTHOCUTE/IBHO TOYKMW, I'IpﬂMOI7I, MNJ0CKOCTW.
ONeMeHTbI CUMMETPUN B nupamMmnaax, napannenenunnenax, npaBU/IbHbIX
MHOTOrpaHHMKax

7.6

BblunCNeHNe 3M1eMEHTOB MHOTOrpaHHWMKOB: pé6pa, AvaroHanu, yrabl. lnowaab
GOKOBOIA MOBEPXHOCTU U MOMHOI NOBEPXHOCTU NPSIMOIA NPU3MbI, MIOLAAL OCHOBAHWIA,
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Teopema 0 60KOBOIA NOBEPXHOCTM NPAMON Npu3Mbl. [1oLaab 60KOBOI NOBEPXHOCTY U
MOBEPXHOCTN MpPaBWIbHOW Mupammnibl, Teopema O NJoWagn YCeYEHHON nupamupibl.
MoHsATHE 06 06BEME. O6BEM NUpamnbl, NPU3MBbI

7.7

Mopo6Hble Tena B npoctpaHcTBe. COOTHOLIEHUA MeXAY NIOLLaAsMIN NMOBEPXHOCTEN,
06bEMaMM NOAOGHBIX Ten

11 KNNTACC

Koz
6

MpoBepsieMblil 3/IEMEHT COAepPXKaHNSA
"eomeTpua

6.1

LinnnHapnyeckas NoBepXHOCTb, 06pasytoLne LUANHAPUYECKO NOBEPXHOCTM, OCb
UMIMHAPWNYECKO/ NOBEPXHOCTW. LIMNMHAP: OCHOBaHWA M GOKOBasi MOBEPXHOCTb,
06pasytoLLas 1 ocb, NIoLWwaab 6OKOBOIA 1 MOHOW NOBEPXHOCTM

6.2

KoHuyeckasi MoBepxXHOCTb, 06pa3ytoLLe KOHUYECKOW MOBEPXHOCTU, OCb M BEPLUMHA
KOHMYECKON MNOBepPXHOCTU. KOHyC: OCHOBaHWe M BepLUMHa, 06pa3yowas n ocb,
nnowanb 60KOBOW M MOMHOM MOBEPXHOCTU. YCEUEHHbIA KOHYC: 06pasyrouime u
BbICOTa, OCHOBaHWSA 1 6OKOBasi MOBEPXHOCTb

6.3

Ctbepa 1 wap: UeHTp, paguyc, anameTp, naowaib NoBepxXHOCTH cdepbl. BzaumHoe
pacnonoxeHve cepbl U MNJOCKOCTWU, KacaTenbHas MJOCKOCTb K Cgepe, nnaowaib

cthepbl

6.4

N306paxeHne TeN BpaLeH s Ha N0CKOCTM. PasBépTKa LIMMHAPA U KOHYCa

6.5

Kom6rHauum Ten BpalleHns U MHOFOrpaHHNKOB. MHOrorpaHHUK, OrnMcaHHbIA 0KOJ0
cthepsbl, chepa, BNUCaHHas B MHOrOrpaHHUK, Ux Teso BpaleHns

6.6

MoHaTe 06 06bEMe. OCHOBHble CBOMCTBAa 00bLEMOB Ten. Teopema 06 06bEME
NPAMOYro/IbHOr0 Napannenenunega n cneacTans n3 Heé. O6bEM LMAMHAPA, KOHYCA.
O6bEM Lapa 1 nowaas chepbl

6.7

Mopo6Hble Tena B NpocTpaHcTBe. COOTHOLLEHMA MeXAY NAOLAaAsMU NOBEPXHOCTEN,
06bEMaMM NOAOGHBIX Ten

6.8

CeueHus umnuHgpa (napannenbHo W MepreHAUKYNSPHO OCKM), CEeYeHMs KOHyca
(napannenbHOe 0CHOBaHMIO U NMPOXOZSLLEe Yepe3 BEPLLMHY), CeUYeHMA Luapa

6.9

BekTop Ha nnockoCcT u B MNpocTpaHcTBe. CNOXEHMe W BblYMTaHWE BEKTOPOB.
YMHOXeHMe BEeKTopa Ha 4YMcno. PasnoxeHne BeKTOpa MO TPEM HeKOMMaHapHbIM
BekTOpam. MNpasuno napannenenvnesa. PewleHne 3aga4, CBA3aHHbIX C NPUMEHEHNEM
npaswn LeCTBUIA C BEKTOPaMm

6.10

MMpamoyronbHas cucTeMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTbl BeKTOpa.
MpocTeiine 3agayn B KOOpAMHATax. Yron Mexay BekTopamu. CKansipHoe
Nnpoun3BefileHNe BEKTOPOB. BbluncneHvne yrnoB mexay MpAMbIMA U MIOCKOCTAMM.
KoopAnHaTHO-BEKTOPHBIA METOZ NPU PeLleHnn reoMeTpUYecKMX 3a4a4
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NMPOBEPAEMBbBIE HA EI'2 MO MATEMATUWKE TPEBOBAHUNA K
PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOW
NMPOIrPAMMBI CPEAHEI O OBLUEIO OBPA3OBAHUA

Kog MNpoBepsieMble TpeboBaHMSA K NPeLMeTHbIM pe3y/ibTaTaM 0CBOEHMS
NPOBEPSIEMOro |~ OCHOBHOWM 06pa3oBaTe/IbHON NPorpamMmmbl CPeAHEro 06LLero
TpeboBaHMs obpaszoBaHus

BnageHne wmetogamy [0KasaTenbCTB, alroOpUTMaMu peLleHns 3aaad;
yMeHVe (hOpMyMpoBaTb W OMepupoBaTb MOHATUAMW: ONpefeneHue,
akcroma, Teopema, CnefcTBue, CBOMCTBO, MNPU3HaK, [0Ka3aTe/bCTBO,
paBHOCW/bHbIE (DOPMY/IMPOBKM; MPUMEHATL UX; YMeHME (DOPMY/IMPOBaThb
06paTHOe M NPOTMBOMONOXHOE YTBEPXKAEHME, MPUBOAUTL MNPUMEPbI U
KOHTPNpUMEpPbI, MCNONb30BaTb METOA MaTeMaTWYeCKONn  NHAYKLWW;
NPOBOAMTL [0Ka3aTe/lbHble PacCyXX/AeHWSA NPY PeLleHnm 3adad, OLeHmBaTb
1 NOTMYECKYID  NPaBUIbHOCTb  PacCYXXAEHWI;  YMEHWe  OnepupoBaTb
MOHATMSAMM: MHOXECTBO, MOAMHOXeCTBO, onepauuu Hajg MHOXeCTBaMMu;
YMEHMe  MCMONMb30BaTb  TEOPETMKO-MHOXKECTBEHHbI  anmapat  Ans
OMncaHna peanbHbIX NPOLECCOB U SBMEHWIA 1 NPU PELUEHMN 3adad, B TOM
yucne 13 Apyrux yyebHbIX NpeamMeToB; YMeHME 0NepmupoBaTb NOHATUSMM:
rpad, CBSA3HbIN rpad), AepeBo, UMK/, rpad Ha NIOCKOCTU; YMEHME 3aaaBaTb
M ONUCbIBaTb rpadbl pasIMyHbLIMK CNOCo6amu; UCNONbL30BaTb rpadbl Npu
peLleHnn 3adau

YMeHve onepupoBaTb MOHATUSAMW: HaTypa/lbHOE YMUCNO, LEeIoe YKUCno,
CTeneHb C LenbIM MokasaTeneM, KOpeHb HaTypasbHON CTeneHu, CTeneHb ¢
pauMoHa/IbHbIM MOKa3aTeneM, CTerneHb C AeCTBUTENbHbIM MOKa3aTenemM,
NorapuemM 4Ymcna, CUHYC, KOCMHYC W TaHreHC MPOM3BOILHOMO YWCHa,
OCTaTOK N0 MOAYNI0, pauMoHasbHOe YKUC0, MPPaLMOoHabHOe YUCHO,
MHOXECTBA HaTypa/bHbIX, LUe/bIX, pauMOHaNbHbIX, AeACTBUTENbHBIX
2 yncen; yMeHve UCnosb30BaTh NPU3HaKN AeNIMMOCTU, HauMeHbLUNIA 0BLLMiA
[ennTeNnb W HaMMeHbllee o6Llee KpaTHOe, anroputm EBkamga npu
peleHnn 3afay; 3HaKOMCTBO C Pas3/IMYHbIMU MO3ULMOHHLIMU CUCTEMaMMU
CUMCIEHNS; YMEHWE BbINOHATL BbIUMC/IEHME 3HAYEHWIA 1 Npeobpa3oBaHms
BbIP@KEHWIA CO CTeneHAMM W norapudmamu, npeobpasoBaHUs ApPO6HO-
pauMOHa/IbHbIX  BbIPXXEHWI;  YMeHMEe  OrepupoBaTb  MOHATUSMMU:

nocnenoBarenibHOCTD, apmmlvlemqecr(aﬂ nporpeccusa, reoMeTpnyecKas
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nporpeccus, GeCKOHEYHO Y6blBalOLAsA reoOMeTpuUYecKas MNpOrpeccus;
yMeHVe 3ajaBaTb MOC/eA0BaTe/IbHOCTM, B TOM 4YKMC/e C MOMOLLbIO
PEKYPPEHTHBIX (POPMYN; YMEHUe OMnepupoBaTb MOHATUAMM: KOMIIEKCHOE
4YuCNo, COMPSXEHHbIE KOMMJIEKCHbIE 4ucna, MOAyNb W aprymMeHT
KOMMJIEKCHOr0  unMcna,  opMa  3anucy  KOMMJEKCHbIX  Yucen
(reomeTpuyeckas, TPUroHOMeTpUYeckass W  anrebpamyeckas); YMeTb
MPON3BOAUTL apUPMETUYECKME [AENCTBUA C KOMMIEKCHBIMW YuCNaMu;
NPUBOANUTL MPUMEPBI UCMO/b30BaHUA KOMIMEKCHbIX YMUCEeN; ornepupoBaTb
NoHATUAMK:  MaTpuua 2%X2 W 3x3, OnpeaenvuTens  maTpuubl,
reoMeTpPUYeCKMin CMbIC/ OnpeaenuTens

YMeHVe O0nepupoBaTb MOHATUSIMU: pPaLMOHa/bHbIE, MPPaLMOHA/bHBIE,
MoKasaTe/lbHble, CTEMeHHble, NorapuMmUyeckue, TPUTOHOMETPUYECKME
YpaBHEHWS W HepaBeHCTBA, WX CUCTEMbI; YMEHWe OMnepupoBaTb
MOHATUSIMW: TOX/ECTBO, TOXAECTBEHHOE Npeo6pa3oBaHve, YpaBHEHNE,
HEpaBeHCTBO, CUCTeMa YpaBHEHWIA W HepaBeHCTB, PaBHOCW/IbHOCTb
YPaBHEHWUIA, HepaBeHCTB W CUCTEM; YMEHWEe pellaTb YPaBHEHWS,
HepaBeHCTBA W CUCTEMbl C MOMOLLbI Pa3INYHbIX MPUEMOB; peLuaTb
YPaBHEHUsl, HEpPaBEHCTBA W CUCTEMbl C MNapamMeTpoM; MPUMEHATb
YpaBHEHWS,, HEPaBEHCTBA, WX CUCTEMbl ANA PELUEHMS MaTeMaTUYecKnX

3aa4 1 337124 13 PasNNYHbIX 06/1acTeld HayKU 1 peanibHOM XKU3HY

YMeHue O0rnepupoBatb MOHATUMAMU:  (DYHKUMA, YETHOCTb  (DYHKLUW,
NePUOANYHOCTb  (PYHKUMKM, OrpaHUYeHHOCTb (DYHKLUUW, MOHOTOHHOCTb
(OYHKLMN, 3KCTPEMYM (DYHKLMW, HanbO/bLUee U HaMMeHbLUee 3HayeHus
(OYHKUMM Ha NPOMEXYTKe, HerpepbiBHAA PYHKLMSA, aCUMNTOThbI rpagmka
(hyHKUMK, NepBas 1 BTOpas NPOU3BOAHAA (DYHKLMW, TEOMETPUYECKMIA 1
(bM3MYECKUIA  CMbICN  MPOM3BOAHOM, MepBOOOpa3Has, ONpPeaenéHHbIN
WHTErpas; YMeHue Haxo4uTb acuMNTOTbl rpauka (yHKUUW; YMeHue
BbIUMC/IATb  MPOM3BOAHbIE  CYMMbI,  MPOM3BEAEHUS, YacTHOroO MU
KOMMO3NLUM (DYHKLUMIA, HAXOAUTb YpaBHEHMe KacaTeflbHOW K rpagmky
(DYHKUMN; YMEeHVMEe Haxo4uTb MPOW3BOAHbIE 3/IEMEHTAPHbIX (MYHKUWI;
YMEHME UCMONb30BaTb MNPOW3BOAHYIO [1A  WCCNEeA0BaHUA  (DYHKUWIA,
Haxo4WTb HambOoMbluMe N HaMMeHbLUMEe 3HAYeHWUs (QYHKUMIA, CTPOUTb
rpagMKn MHOTOY/IEHOB C UCMO/b30BaHMEM armnapara MaTeMaTMyecKoro
aHaM3a; MPUMEHSATb MPOM3BOAHYHO A1 HaXOXAEHUs  Hauy4llero
peleHnss B MPUKNagHbIX, B TOM YMUCNe COLUaIbHO-3KOHOMUYECKMX W
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(hM3nYeCcKMX 3adauax; HaxoaWTb NIOWAAN N 06bEMBI (DUIYP C MOMOLLBHO
MHTErpana, NpUBOAUTL MPUMEPbI MATEMATMUYeCKOro MOAENMPOBaHUS C
MOMOLLbIO AnddepeHLManbHbIX YpaBHEHWI

YMeHVe onepupoBaTb NOHATUAMU: rpaPuK MyHKUMK, obpaTHas PYyHKLMS,
KOMNO3MUMA  (PYHKUMIA, NMHEeRHas (YHKUMS, KBaApaTu4yHas (yHKLuS,
paumMoHanibHas (YHKUMA, CTeneHHas (YyHKUUA, TPUrOHOMETPUYECKME
(hyHKUMKN, 0bpaTHble TPUrOHOMETPUYECKMe (YHKLMKU, NoKaszaTesbHas U
norapupMuyeckas (YHKUMW; YMeHUe CTPOUTb TPatiukn  U3YyYeHHbIX
(OYHKUWA,  BbINOMHATL  Mpeobpa3oBaHWs  rPpaiMkoB  (PYHKUWNA,
MCNOMb30BaTh rpatinKM ANs U3yyeHUs MPOLLECCOB M 3aBUCUMOCTEN, Npu
peleHnn 3agady U3 Apyrux yyebHbIX NpeamMeToB U 3af4ady U3 peasibHOM
XW3HW; BblpaXaTb (OPMYy/famy  3aBUCUMOCTM  MEXAY BeMYMHaMu;
MCNONb30BaTh CBOMCTBA U Tpavkv (DYHKUUIA ANS pelleHnst ypaBHEHWA,
HepaBeHCTB W 3afay C napameTpamu; M306paxaTb Ha KOOPAWMHATHOM
MNOCKOCTN MHOXECTBA PELUEHWNIA YpaBHEHWIA, HEPABEHCTB N UX CUCTEM

YMeHMe peluaTb TEKCTOBble 3afayM pasHbiX TUMNOB (B TOM 4uMCie Ha
MPOLEHTbI, JONM N YaCTW, Ha ABMXXEHWe, paboTy, CTOMMOCTb TOBapoOB W
YCNyT, HaMorun, 3agayn nu3 061actTu ynpaBneHUst IMYHbIMU U CEMENHBIMM
(hMHaHCaMK); COCTaBMSITb BbIPAKEHWS, YPaBHEHWS, HepaBeHCTBA M WX
CUCTEMbI MO YCNOBUIO 3afayun, WCCNefoBaTb MOJlyYEHHOE peLUeHune U
OUeHMBaTb MpPaBAONOAOOHOCTL pPe3ynbTaToB; YMEHME MOAEeNMpPOoBaTh
peasibHble CUTYyaUMX Ha N3blKe MaTeMATUKWU; COCTaBMSiTb BbIPAXKEHUS,
YpPaBHEHUS, HEPaBEHCTBA U UX CUCTEMbI MO YCNOBUIO 3a1a4u, UCCNeAoBaTb
MOCTPOEHHbIE  MOAE/IM  C  MCMO/b30BaHMEM  arnapata — anreépbl,
WHTEPNPETMPOBATb NOYYEHHbIV pe3ynbTar

YMeHne onepupoBaTb MOHATUAMUK: CpeaHee apuMeTUyeckoe, MefmaHa,
HanboNblLEe N HaMMeHbLLEe 3HaYeHNs, pa3max, AMCcnepcus, ctaHgapTHoe
OTK/NOHEHME 4YMCMOBOro Habopa; YMeHWe W3BMeKaTb, MHTEPNPETMPOBaTb
NH(OpMaLUUIO, NPeACTaBNEHHYIO B Tabnmuax, Ha AuarpaMmmax, rpagmkax,
OTpaXatoLLyH CBOMCTBa peasibHbIX NPOLECCOB U SBMEHWUIA; NPeACcTaBNATb
MHopMaUMIO C  MNOMOWbBK Tabnuy W AnarpamMm;  UCCneaoBaTb
CTaTUCTUYECKME AaHHble, B TOM 4MCNE C MNPUMEHEHMEM TpatnuecKmnx
METOA0B W 3MEKTPOHHbIX CPeACTB; rpauyeckn nccnefoBaTb COBMECTHbIE
HabM04eHNA C NOMOLLBHO AMarpamm PacCemBaHms U NMHENHON perpeccum

YMeHve ornepupoBatb MOHATUAMW: Cly4YaillHbIA OMbIT U CNy4vainHoe
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COObITE, BEPOATHOCTb CAYy4YalHOro COGLITUSA; YMEHWME BbIYUCNATD
BEPOSATHOCTb C MCMOMb30BaHMEM Tpadyeckmx MeTOLOB; MNPUMEHATb
(hopMynbl  CNOXEHUA U YMHOXEHWUS BEPOSTHOCTEW, (hopMysny MO/HOM
BEPOATHOCTM, hopMyny bepHynnn, KOMOUHATOPHbIE (haKTbl U HOPMYIbI;
OLEeHMBaTb BEPOATHOCTU peasibHbIX COObITWIA; YMEHWE OrepMpoBaTh
MNOHATUAMMW:  CNyvaliHas BeMYMHA, pacnpefeneHue  BepOSITHOCTEWN,
mMaTemaTMyecKoe OXuiaHue, [AUCMepcus W CTaH4apTHOe OTK/IOHEeHWe
CMy4YyaHOW  BENWYMHbBI,  (OYHKUMM  pacnpeaeneHnss u  NAOTHOCTM
pPaBHOMEPHOr0, NOKa3aTeNlbHOr0 U HOPMa/IbHOTO pacrpeaeneHunin; ymeHue
1CMO/Mb30BaTb CBOWCTBA U3YUYEHHbIX PacrpeaeneHnii AN peweHns 3aaay;
3HAKOMCTBO C MOHATUSAMMW: 3aKOH GO/bLUMX YuCes, METOAbI BbIGOPOUHbIX
NCCNeAoBaHW;, YMEHWe NPUBOAWUTL MPUMEPbl  MNPOSIBMEHMSA  3aKOHa
60/MbWINX YMCEN B MPUPOLHBLIX W OOLLECTBEHHbLIX AB/IEHUSAX; YMEHMe
OnepupoBaTh MOHATUAMMW: COYETaHWE, NEPecTaHOBKa, YMCMO0 COYETaHWiA,
4yuCNo  MepecTaHoBOK;  6MHOM  HbIOTOHA;  YMeHWe  MPUMEHATb
KOMOUHATOPHbIE (haKTbl 1 PacCy>XAeHUs AN1s PeLleHns 3afad; OLEeHMBaTb
BEPOSITHOCTM peasibHbIX COObITUIA; COCTaBNATL BEPOSATHOCTHYHO MOAENb U
NHTEPMPETMPOBaTb MOMYYEHHbIN pe3ynbTar

YMeHVMe OnepupoBaTb  MOHATUSMK:  TOYKa, MpsMasi,  MI0CKOCT,
MPOCTPaHCTBO, OTPE30K, Ny, BENMYMHA YI/ia, NNOCKUIA Yron, ABYTPaHHbI
Yron, TPEXrpaHHbIi Yron, CKpeLLMBatoLLIMecs npsmble, NapannenbHoOCTb U
neprneHANKYNAPHOCTb MPSMbIX W MIOCKOCTE, Yron Mexay npsMbiMy,
Yron Mexay npsiMoii 1 NMOCKOCTbIO, Yron MeXAy MN/IOCKOCTSMM,
paccTosiHMe OT TOYKM A0 NJIOCKOCTM, PacCTOsHWE MeXAy NpsAMbIMM,
PAaCCTOSIHME MEX[Y MMNOCKOCTAMU; YMEHWE WCMONb30BaTb MPU PeLUeHnn
3afa4 M3yyeHHble aKTbl ¥ TEOPEMbI NNAHUMETPUN; YMEHME OLIEHMBATb
pasMepbl OGBEKTOB OKPY)XAIOLEr0 MWpa; CTPOUTb MaTeMaTuyeckue
MOAENN C MOMOLLBK) TEOMETPUYECKMX MOHSATWIA M BENUYMH, pewaTb
CBSI3aHHbIE C HMM NPaKTUYECKMe 3a4aum

10

YMeHVe onepupoBaTb MOHATUSMK: Mowaab GuUrypbl, 06bEM GuUrypsi,
MHOFOrpaHHMK, MPaBWNbHbIA MHOTOTPaHHMK, CEYeHWEe MHOFOrpaHHMKa,
Ky6, napannenenunes, npusma, nupamuga, ¢uUrypa 1 MoBepxXHOCTb
BpalLeHNs, LUUAMHAP, KOHYC, Wap, cdepa, nnowaab cdepbl, Nnowaib
MOBEPXHOCTM MMpaMuabl, NPU3MbI, KOHyCa, UWAMHAPA, O06bEM Kyo6a,
NPSIMOYrONbHOTO  Mapannenenuneda, nuMpamuabl, NPU3Mbl, LMAUHAPA,
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KOHyCa, Luapa, pa3BépTKAa MOBEPXHOCTU, CEUYEHMS] KOHYca U LMAMHAPA,
napannenbHble OCM WM  OCHOBAaHWIO, CeYeHWe Liapa, MNAOCKOCTb,
Kacarowlasics cdepbl, UWAMHAPA, KOHYCa; YMEHWEe CTPOUTb CeuyeHue
MHOTOrpaHHVKa, M306pakaTb MHOFOTPaHHWKW, (UIypbl U MOBEPXHOCTY
BPALLEHNS, UX CEYEHWS, B TOM YIC/E C MOMOLLbIO 3/EKTPOHHbIX CPEACTB;
YMEHVEe MPUMEHSTb CBOIMCTBA FEOMETPUYECKMX (UFYP, CaMOCTOSITENbHO
(hopmynMpoBaTb OnpefeneHns n3yyaeMblx Uryp, BblABUraTb rmnoTesbl 0
CBOMCTBAaX 1 MpW3HaKax reoMeTpUYecknx quryp, 060CHOBbIBATL WK
onpoBepratb WX; YMeHWe MPOBOAWTL KnaccuuKaumo quryp no
Pa3IMYHbIM MNpU3HAKaM, BbIMOMHATL HEO6XOAMMbIe [JOMONHUTE/NbHbIE

MNOCTPOEHUA

11

YMeHVe OnepupoBaTb  MOHATUAMW:  [BVXKEHWE B  MPOCTPaHCTBe,
napafiefibHblil NepeHoc, CUMMETPUS Ha MI0CKOCTU U B MPOCTPAHCTBE,
MoBOPOT, npeobpa3oBaHMe NoLOOUS, MNOAO06HbIE (Urypbl; YMeHMe
pacrno3HaBaTb paBHble W MOAOOHbIE (DUrypbl, B TOM 4uUC/e B NPUPOLE,
MCKYCCTBE, apXUTEKTYpPE; UCMO/b30BaTb rEOMETPUYECKIE OTHOLLEHWS NPK
peleHnn 3adad; Haxo4uTb reOMEeTpUYEcKMe BeIMUMHbLI (OJ/IMHa, Yrof,
nnowans, 06bEM) Mpu peLleHnn 3a8a4d 13 Jpyrux y4ebHbIX NpesMeToB U
N3 peabHON >KU3HW; YMEHWE BbIMUCNATb FEOMETPUYECKME BeNUUHbI
(pnvHa, yron, nnowans, 00bEM, NAOWaAb MNOBEPXHOCTM), WCMO/b3YS
M3yYeHHble (HOpMy/ibl U METOAbl, B TOM YuC/e: NIoLadb MOBEPXHOCTU
nupaMugpl, NpU3Mbl, KOHyca, LUAMHAPA, nnowaab chepbl; 06bEM Ky6a,
NPAMOYro/IbHOro  Mapannenenvnesa, nupaMugbl, MNpPU3Mbl, LWIMHAPA,
KOHYCa, Lapa; YMeHWe Haxo4uTb OTHOLLEHVE 06BbEMOB NMOJ0OHBIX (DUryp

12

YMeHve onepupoBaTb MOHATUSMUW: NPSAMOYTo/bHAsA CUCTeMa KOOPAMHAT,
BEKTOP, KOOPAMHATbl TOYKW, KOOPAMHATbI BEKTOpa, CyMMa BEKTOPOB,
NPOW3BefeHNE BEKTOpa Ha u4MCMO, Pa3NoXeHUe BeKTopa Mo 6asucy,
CKaNspHOe  MpOMW3BeAeHNe, BEKTOPHOE MPOW3BEefeHNe, Yron  Mexay
BEKTOPaMM; YMEHWEe UCMO/b30BaTb BEKTOPHbIA M KOOPAMHATHbLIA MeTop
ANS peLleHns reoMeTPUYECKMX 3aaad 1 3aad Apyrmx yuyebHbIX NpeaMeToB

13

YMeHwe BblGMpaTh NOAXOASALMIA METOA ANS PELLEHMS 3a4a4u; NOHUMaHWe
3HAUYMMOCTU MaTEMATMKN B WU3yYeHUWM MPUPOAHLIX W OOLLECTBEHHbIX
MPOLECCOB W SBMEHWIA; YMEHMe pacrno3HaBaTb MNPOSIB/IEHNE 3aKOHOB
MaTEMaTMKN B UCKYCCTBE, YMeHVe NPUBOANTL NPUMEpPbl MaTeMaTUUYECKMX

OTKPbITWIA POCCUIACKOIA N MMPOBOI MaTEMaTUUECKOI Hay KK
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NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NMPOBEPAEMbBIX HA El'3
No MATEMATUKE

Kog MpoBepseMblil 3N1EMEHT COAepPXXaHUA
1 Uncna u BbluMCIEHNA
1.1 HaTypasnbHble 1 Lenble yncna. MNpusHaky 4eniMmocTy LenbiX Ynucen
12 PaunoHanbHble  uyncna. OObIKHOBEHHblIE W [eCATUYHblE ApPO6W, TMPOLEHTHI,
6eCKOHeYHble Nepronyeckmne gpoou
13 ApudmeTnyecKnii KOpeHb HaTypasibHOW CTeneHu. [eicTBus ¢ apuMeTUYECKUMU
KOPHAMW HaTypa/lbHOW CTENeHU
14 CTeneHb C LenbIM nokasaTtenemM. CTeneHb ¢ paunoHa/ibHbIM Nokasatesnem. CBoOCTBa
CTeneHn
15 CWHYC, KOCWMHYC W TaHreHC YWCNOBOI0 aprymeHta. ApPKCUHYC, apKKOCUHYC,
apKTaAHreHC YMCNOBOro aprymeHTa
1.6 Norapudm uncna. JecATnUHble U HaTypa/ibHble Norapuimbl
[elcTBUTENbHbIE  yncna.  ApudMeTMYecKne ornepauuy C  JelACTBUTENTbHbIMU
1.7 yncnamu. MNpubAmKEHHbIE BbIYMCNEHNS, NPaBUIa OKPYTIeHNs, NPUKMAKA U OLeHKa
pesy/ibTata BblYUC/EHWIA
1.8 Mpeobpa3oBaHne BbIPKEHNI
1.9 KomneKkcHble ymcna
2 YpaBHEHUA N HEPABEHCTBaA
2.1 Llenble n apobHO-paLmoHanbHble ypaBHEHUS
2.2 VppayynoHanbHble ypaBHEHUA
2.3 TpPUroHOMEeTPUYECKNE YpaBHEHNS
24 [Moka3aTesibHble U NorapuhMUYECKme ypaBHEHUS
2.5 Llenble n apobHO-paLmoHa/ibHble HEPaBEHCTBA
2.6 VippaunoHabHble HepaBeHCTBa
2.7 [MokasaTenbHble U NorapuMmUyecKme HepaBeHCTBa
2.8 TpUroHoMeTpUYeCKMe HepaBeHCTBa
2.9 CucTeMbl 1 COBOKYMHOCTMW YPaBHEHWI Y HEPaBEHCTB
2.10 YpaBHEHWA, HepaBeHCTBa MU CUCTEMbI C NapaMeTpamu
211 MaTtpuua CMCTeMbI TMHEVHbIX YpaBHEHWA. OnpeaennTesb MaTpuLbl
3 PYHKUMMN 1 TpadmKm
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@yHKUMA, Ccnocobbl 3agaHna QyHKUMK. paduk ¢yHKUMKM. B3aMHO o6paTHble

3 (OYHKUMW. UETHbIE N HeYETHbIe (hYHKUMW. Tepuoguyeckme QyHKLUN
O6nactb OnpedeneHNs WM MHOXECTBO 3HaYyeHWin (yHKuMM. Hynm  GyHKumK,

39 MMpOMeXyTKM  3HAKOMOCTOAHCTBA.  [MPOMEXYTKM  MOHOTOHHOCTM  (DYHKLUW.
MakcMyMbl Y MUHUMYMbl (DYHKUMK. Hanbonbluee M HauMeHblUee 3HayeHue
(DYHKLMM Ha MPOMEXYTKe

33 CTeneHHas (yHKUMA C HaTypasibHbIM W UefbiM nokasaTenem. E€ cBoicTBa M
rpagmk. CBoicTsa 1 rpauK KOpHS N-0ii CTENeHN

3.4 TpuroHomeTpuyeckune yHKLUN, NX CBOMCTBA U rpatinkm

3.5 Moka3aTenbHas 1 norapupMmueckas PyHKLMKU, NX CBONCTBA U TpafuKm

36 Toukn paspbiBa. ACAMNTOTbI  rpaiMKoB  (PYHKUMA. CBOMCTBA  (PYHKLMIA,
HernpepbIBHbIX Ha 0TPesKe

3.7 MocnepoBaTensHOCTH, CNOCO6ObI 3aaHNs NOCNeA0BaTe/IbHOCTEN

3.8 ApupmeTnyecKas 1 reoMeTpryeckas nporpeccum. Popmysa CoXHbIX NPOLEHTOB

4 Hauyana maTemMaTnyeckoro aHainsa

4.1 MpousBogHas (yHKUMN. MPOn3BOAHbIE 3NIEMEHTAPHbIX (DYHKLWIA
MpvMeHeHVe MPOM3BOLHON K WCCNEefOBaHWIO (PYHKLUMIA HAa MOHOTOHHOCTb W

4.2 3KCTPeMyMbl. HaxoxaeHne HambosbLIero N HaMeHbLUEero 3HayeHUs (YHKLUN Ha
0Tpeske

4.3 MepBoobpa3sHas. NHTerpan

5) MHoXecTBa 1 nlornka

5.1 MHOXeCTBO, onepaLun Hag MHOXecTBaMK. [imarpammbl Jiinepa — BeHHa

5.2 Noruka

6 BepoATHOCTbL 1 CTaTUCTMKA

6.1 OnwucatenbHasa CTaTUCTUKaA

6.2 BeposaTHOCTL

6.3 KombuHaTopuka

7 eomeTpus

7.1 duUrypsl Ha N10CKOCTU

7.2 [pAmble 1 NNOCKOCTN B NPOCTPaHCTBE

7.3 MHororpaHH1KnN

1.4 Tena 1 NOBEPXHOCTY BpaLLeHUA

7.5 KoopAanHaTbl U BEKTOPbI
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YYEBHO-METOANYECKOE OBECIEYEHWE OBPA3OBATEJ/IbHOI'O
NMPOLECCA

OBASATEJIbHbIE YHEBHbBIE MATEPVAJIbI 14 YYEHUKA

MaTematuka: asnrebpa M Hayasa MaTteMaTM4Yeckoro aHaimsa, reoMeTpus.
"eomeTtpus. 10-11 knacc. / AtaHacaH J1.C., B.®. byty3os, C.b. Kagomues v gp. —
AO «W/3patenbcTBo «IpocselleHne», 2022, neKTpoHHasA hopma y4ebHNKa.

METOONYHECKNME MATEPUAJIbI OJTA YUUTENA

1) MeomeTtpua. 10 knacc. TexXHONOrNMYeCKMe KapTbl YPOKOB MO Y4eOHMKY
N1.C. AtaHacsiHa, B.®. byTty3oBa, C.b. Kagomuesa, /1.C. Kucenésoi, 3.I". To3HsKa.
®rocC. Cepusa: TlMoypouHoe nnaHupoBaHue. CpedHsas wwkona. / aBT.-cOCT. KOBTYH
[.HO. — N30aTensCcTBO «Yuntenb», 2022. — 269 c.;

2) MeomeTtpus. 11 knacc. TexHONOrMYeckme KapTbl YPOKOB Mo yyebHuKy J1.C.
ATtaHacsiHa, B.®. bytysoBa, C.b. Kagomuesa, J/1.C. Kucenésoun, 3.I'. o3HsKa.
®rocC. Cepua: TMoypoyHoe nnaHupoBaHue. CpefHsAa wkona. / aBT.-cocT. KOBTYyH
[".HO. — N3gaTensCcTBO «Yuntenb», 2022. — 242 c.

LLINDPPOBbLIE OBPASOBATEJIbHbLIE PECYPCbI N PECYPCbI CETU
NHTEPHET

1.  DnekTpoHHble  06pa3oBaTefibHble  Pecypebl,  AOMYLEHHble K
MCMO/Ib30BAHNIO MPU  peanv3aumnm UMerWmUX roCyLapCTBEHHYO aKKpeauTauuio
obpa3oBaTe/ibHbIX MPOrpaMm HavalbHOro 06LEero, OCHOBHOrO 06Llero, cpegHero
obuiero obpasoBaHMs nprkazom MuHnpoceeleHns Poccnm ot 23.07.2025 Ne 551

- Martematnka (10 - 11 knacc. YrnybneHHbli ypoBeHb. 10 mopgynen). —
®IrEHY «MHCTUTYT cofepxaHna 1 MeTo40B 00yyeHus umeHn B.C. JlegHeBax;

- TpeHaxep «O6nako 3HaHui». Matematuka. 10 (11) knacc. - OOO
«PU3NKOH J1ab»;

- Maremartuka. N'eometpus. VIHTepakTuBHble 3agaHma. 10 (11) knacc. — OO0
«CKaeHr»;

- Marematuka, 10 - 11knaccel. - TAOY BO MITT1Y;
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- Uudposoi kypc «[leometpusi» 10 (11) knacc. — PrAoyY BO
«["0CyapCTBEHHBIN YHUBEPCUTET MPOCBELLEHNA;

- Bbnbnmnoteka 3aneKTPOHHbIX 06pa3oBaTe/bHbIX pecypcoB. "'eomeTpus, 10-11
Knaccbl. MHororpaHHukn. Tena BpalleHus. CTepeoMeTpus. HarnsagHble YpoKu. —
000 «3K3AMEH-MEANA».

2. OTKpbITble 06Llef0CTYNHblE 06pa3oBaTe/ibHble MaTepuasibl, pasMeLLeHHbIe
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:

- https://resh.edu.ru/subject/17/10/ - Poccuidickasi 3neKTPOHHast  LUKO/a.
"'eomeTpus. 10 Knacc;
- https://resh.edu.ru/subject/17/11/ - PoccuiAcKas 3MeKTPOHHas  LUKOa.

"'eomeTpnsa. 11 Knacc;
- https://www.yaklass.ru/p/geometria/10-klass/
"'eomeTpus, 10 knacc;

0]0]0) «AKnace».

- https://www.yaklass.ru/p/geometria/11-klass/ - 000 «AKnace».
"'eomeTpus, 11 knacc;
- https://urok.1sept.ru/articles/ -  OTKpbITbIA  NeAarormyeckuin - opym

«®PecTuBanb negarornyecknx naen «OTKPbITbIA YPOK». 1 CEHTABPA. TeMaTU4ecKuia
mMartepuan no anrebpe U Havyanam MaTeMaTUYeCKOro aHanm3a;
- https://m.edsoo.ru/ - BnbanoTeka LUMPPOBOro 06pPa30BaTEe/IbHOI0 KOHTEHTA

(Bubnunoteka LJOK);

- https://nsportal.ru/shkola/geometriya/library/ - Ob6pazoBarefibHas
coupnanbHasa cetb. ['eomeTpus;

- https://kopilkaurokov.ru/matematika/presentacii/ - CaWT gna yuuTenen

«Konwunka ypokoB». TemMaTnyeckume npeseHTaumu;
- https://prezentacii.org/prezentacii/prezentacii-po-matematike/ -
[Mpe3eHTauun. MoabopKu no Temam.




