MVHWUCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®EIEPALN
MuHMCTepCcTBO 06pa3oBaHMSA 1 MOTOAEXHON NONNTUKK BnagnmMmmnpckom
obnactu
YnpasneHue obpazoBaHust agMUHUCTPaUnmn Co6MHCKOro panoHa

MBOY COLLU Ne 1 r.JlaknHckKa

PACCMOTPEHO YTBEPXAEHO
Ha 3acegaHun Ovpektop MBOY COLU
METOACOBeTa LLUKObI Nel r.JIakMHCK

MpoTokon Ne4 ot «30»
aBrycra 2023r.

CemaxuH E.HO.
Mpuka3s Nel oT «31» aBrycra
2023r.

MoanucaHo undposom

CeMaXI/l H E.I'O. noanucbto: CemaxuH E.I1O.

[ata: 2023.09.06 14:23:28 +03'00'

PABOUASA MPOrPAMMA
(ID 2295243)

yuyebHoro npegmeta «I eoMeTpus. Yrny6seHHbIN YPOBEHbY

Aana obyyvarowmxcs 10 — 11 knaccos

r. JlaknHck 2023






NMOACHUNTEJIbHAA SATTMCKA

[eomeTpus SABNAETCA OAHWM M3 6a30BbIX KYpCOB Ha YPOBHE CPEeAHEro
06Llero obpa3oBaHNs, Tak Kak 06ecrneymBaeT BO3MOXHOCTb U3yUYeHUs ANCLUNINH
€CTeCTBEHHO-Hay4YHO Hanpas/eHHOCTM W MNPeAMETOB TyMaHWTapHOro LKA,
[MOCKONbKY  /IOTMYECKOe  Mbll/ieHne,  opmMupyeMoe  MpU  U3Y4YeHUU
06yYaloLMMMCA NOHATUAHBLIX OCHOB FeoOMeTpuu, Npu LoKasaTe/IbCTBe TEOpeM W
MOCTPOEHUM LLEMOYKM NOTUYECKUX YTBEPXKAEHWUI NPU PeLLeHnn reoMeTpruYecKmX
3afay, YMeHuWe BblgBMratb W OMpoBepratb  rMMNOTe3bl  HEMNOCPeACTBEHHO
NCMO/b3YHOTCA MPU peLleHnn 3afay eCTEeCTBEHHO-HAYYHOr0 LUMK/A, B YaCTHOCTU
(PM3NYECKMX 334aY.

Llenb ocBOeHMA nporpaMMbl Y4e6HOro Kypca «IreometTpusi» Ha yriny6i1éHHOM
YPOBHE — pasBuUTvEe WHAMBMAYaIbHbIX CMNOCOBGHOCTEN O0OyvatoWwmxes npu
N3yYeHUM TreoMeTpPUn, Kak COCTaBAIoLLEN NPeaMeTHOW obnactn «MaTemartumka u
NHpopMaTUKa»  4Yepe3  obecrneyeHMe  BO3MOXHOCTW  MNPUOBPETEHUS  W”
NCMOMb30BaHNA 60nee  rNyO0KUX TeOMETPUYECKMX 3HAHUA W LeNCTBUMN,
Cneun@uYHbIX reoMeTpumn, U He0OXOANMbIX 418 YCMELWHOro nNpoMeccMoHaIbHOro
06pa3oBaHus, CBA3AHHOIO C UCMO0/1b30BaHMEM MaTEMATUKMW.

MpUopUTETHBIMX 33Za4ammn Kypca FeoMeTpunm Ha Yrny6néHHOM YpPOBHE,
PacLLUMPAIOLLMMUN 1 YCUNNBAIOLLMMUN KYPC 6a30BOr0 YPOBHS, SABNAIOTCS:

paclunpeHvie NpeacTaB/ieHNs 0 TeOMETPUM Kak YacT MUPOBOW KYNbTYpbl U
(hopmMMpOoBaHMe 0CO3HAHUSA B3aVIMOCBA3M FEOMETPUM C OKPYXKatoLwmnm MUPOM;

(hopmmpoBaHMe MNPeACTaB/IEHNA O MNPOCTPAHCTBEHHbIX (uUrypax Kak o
BaXKHEMLLIMX MaTeMaTUYECKMX MOZENAX, MO3BONAOLWMX OMUCbIBaTL M M3y4aTb
pasHble AB/IEHNA OKPYXXatoLLEero Mnpa, 3HaHve NoHATMIAHOIO annapaTa no pasgeny
«CTepeoMeTpusi» y4ebHOro Kypca reoMeTpuu;

(hopmupoBaHMe  YMEHWA  BMafeTb  OCHOBHbIMM  MOHATMSMW O
MPOCTPAHCTBEHHbIX (Urypax M UX OCHOBHbIMW CBOWCTBaMMW, 3HaHWE TEOPEM,
(hopMyn N yMeHMe WX MPUMEHSATb, YMEHWA [0Ka3blBaTb TEOPEMbl U HaxOAWUTb
HeCTaHJapTHble CNOCoObI peLLeHns 3agay;

(hopmMMpoBaHMe YMeHUS pacro3HaBaTh Ha YepTexax, MOAeNnsx U B peasibHOM
MVpPe MHOFOrpaHHWKM W Tena BpaleHWs, KOHCTPYMpOBaTb TEOMETPUYECKUe
MoAenu;

(hopMUpOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATMYECKOro MOCTPOEHUS
mMaTemaTu4yeckux Teopuil, (hopMMpOBaHME MOHMMaHWUSA POSIN aKCUOMATUKU Mpwu
NPOBEAEHNN PACCY>KAEHWIA;

(hopmupoBaHMe yMeHWs BfafeTb MeToAaMu [0Ka3aTe/lbCTB U alropuTMOB
PeLleHns, YMEHNA MX NPUMEHATb, MPOBOAUTL AOKasaTeslbHble PacCyXXAeHUs B
XOfe peLLeHns CTepeoMeTPUYeCKMX 3afa4 1 3a4ay C NMPakTUYECKUM COAEPXKaHUEM,
(hopmupoBaHMe  NpefcTaBfieHUs O  HeoOXOAMMOCTW  [0Ka3aTeNnbCTB  Mpu



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHWA 1 PONIN aKCUOMATUKIK B NPOBEAEHNN
AefyKTUBHbIX PacCy>KaeHu;

pasBUTME W COBEPLUEHCTBOBAHUE WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOGHOCTEN 06yYaroLLMXCs, NO3HABATeNbHON aKTUBHOCTU, UCCNEA0BATENbCKUX
YMEHWUIA, KPUTUYHOCTU MbILLSIEHUS, UHTepeca K N3yYeHNIO TeOMETPUN;

(hopMupoBaHMe (YHKUMOHA/IbHOW FPamMOTHOCTW, PeNieBaHTHOW FeOMETPUM:
YMEHWS pacrno3HaBaTb MPOABEHNSA TEOMETPUYECKUX MOHATUNA, OOBLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHbIX CUTyauusx uU npu nyydeHUn Apyrux
yyebHbIX  NPeAMETOB, MNPOSAB/EHWUA  3aBUCMMOCTEM W 3aKOHOMEPHOCTEMN,
MOZENMPOBaHNA peaibHbIX CUTyauuid, UCCNef0BaHUA MOCTPOEHHBbIX MOZeNen,
NHTEeprpeTaLmmn Noy4yeHHbIX pe3ynbTaTos.

OCHOBHbIMM COZEPXKATENIbHbIMU JIMHUAMU Y4ebHOro Kypca «[eomeTpus» B
10-11 «knaccax saBnAwTCA:  «[pAMblE W NJOCKOCTU B MPOCTPaHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBE», «[ABUXKEHMS B MPOCTPAHCTBE.

CiopmynupoBaHHoe B0 PIOC COO TpeboBaHMEe «yMeTb OMepuUpoBaTb
MOHATUAMMUY», PeNeBaHTHbIMW TEOMETPUM Ha Yry6néHHOM YPOBHe 00YyYeHUs B
10-11 knaccax, OTHOCUTCS KO BCeM CofepykaTtesibHbIM IMHUAM y4ebHOro Kypca, a
(hopMMpoBaHME  NIOTMYECKMX  YMEHWA  pacnpefenseTca He TO/MbKO MO
cogepXxartesibHbIM JIMHWSAM, HO U MO rogam oby4veHus. CoaepxxaHme obpa3oBaHus,
COOTBETCTBYHOLLEE MpeAMETHbIM pe3ynbTaTam 0CBOeHUA PeaepanbHOW paboyei
nporpaMmbl, pacnpegenéHHbIM Mo rogam 00y4yeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4TobObl KO BCEM OCHOBHbIM, NPUHLMMNVaNbHBIM BOMpocaM 0byyaroLmecs
obpawiannMcb  HEOLHOKpPaTHO. 3TO  MO3BOMSET  OpraHn3oBaTb  OBfaJeHue
reoOMeTPUYECKUMU NOHATMSAMUN 1 HaBbIKamMy MoC/ef0BaTe/lbHO U NMOCTYyNaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BK/IHOYATb B O6LLYHO
CUCTEMY TEOMETPUYECKUX NPeACTaB/IEHNI 06yYatoLwmMxca, pacumpas u yrnyonss
eé, obpasys NPoYHbIe MHOXECTBEHHbIE CBA3MN.

[Mepexof K N3y4eHNo reoMeTpumn Ha yriy6n1éHHOM YPOBHE MO3BOJISET:

co3gatb  ycnosusi  Anag  audpepeHumaumm  06y4veHMs,  MOCTPOEHUS
NHOVBUAYaA/IbHBIX  00pa3oBaTe/ibHbIX — MporpamM, obecneyuntb  YriyonéHHoe
M3y4eHne reoMeTpumM Kak COCTaBAoLLel yuebHoro npegmera «Marematmka;

MOArOTOBUTL 00YYalOLIMXCA K MPOAO/DKEHUIO WM3YYeHUA MaTeMaTuKu C
yyéTom BblbOpa Oyayulend npodeccun, obecneumBas MPEEMCTBEHHOCTb MeXay
06LWMM 1 NPOhECCHMOHa/TbHBIM 06Pa30BaHUEM.

Ha wu3ydeHne y4yebHOro kypca «[eomeTpus» Ha Yrny6néHHOM YpPOBHe
otBoanTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefento), B 11 knacce — 102
yaca (3 yaca B Heflento).



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC

[NMpAMble U NNIOCKOCTW B NMPOCTPAaHCTBE

OCHOBHble  MOHATMA  CTepeoMeTpuMM. Touka, npAmas, MAOCKOCTb,
NpocTpaHCTBO. [ToHATME 06 akcMomaTM4YecKOM MMOCTPOEHUN CTEPeOMETPUMN:
aKCMOMbI CTEPEOMETPUM U CNEACTBUA U3 HUX.

B3amHOoe pacnonoxeHme npAMbIX B MNPOCTPaHCTBE: MNepecekaloLLmecs,
napasinenbHble WM CKpewuBarolmeca npsamMble. [pu3Haku CKpeLLMBaroLLmxca
npambIX. MapannenbHOCTb NPSAMBIX W NIOCKOCTEN B MPOCTPaHCTBE: Napasife/ibHble
npsAMble B NPOCTPaHCTBE, Napasi/e/lbHOCTb TPEX MPAMBIX, NapaniefibHOCTb NPSMON
W MNockocTu. [apannenbHoe W LEHTPalbHOE MPOEKTUPOBaHUE, M300paxKeHue
¢uryp. OCHOBHble CBOWCTBA Mapasife/lbHOro MPOEKTMPOBaHUA. 306paxkeHNe
(mryp B napasnenbHOW NPOEKUUN. YT/bl C COHaMNpaB/IEHHbIMM CTOPOHAMM, Yrof
MeXay NpAMbIMW B MPOCTpaHCTBe. MapanienibHOCTb NIOCKOCTEN: napasinebHble
NIOCKOCTN, CBOMCTBa napasinenbHbIX MNOCKOCTEMN. MpocTeiLumne
MPOCTPAHCTBEHHbIE  (PUIYpPbl  HA MNOCKOCTW: TETpasap, Napasnnenenvnes,
NMOCTPOEHMNE CEYEHMNIA.

MeprneHANKYNAPHOCTL MPAMOI 1 MIOCKOCTU: MePreHANKYNSAPHbIE NPAMble B
MPOCTPaHCTBE, NPAMblE MapanefibHble N NepneHanKynapHble K MI0CKOCTH,
NPU3HaK nNepneHauKynsapHoOCTX NPSMOM M NJIOCKOCTW, Teopema O MNpAMOM
nepneHanKySpPHOR N/I0OCKOCTH. OpToroHanbHoe NPOEKTMPOBaHME.
[MepneHAMKYNSap M HaK/MOHHBIE: paccToAHME OT TOYKWU [0 MJIOCKOCTU, paccTosHue
OT MpPAMOA [0  MNJIOCKOCTW,  MPOeKumMs  (urypbl  Ha  MNOCKOCTb.
MepneHAnKYNAPHOCTb  MJIOCKOCTEN:  NPU3HAK  MeprneHAuKYNapHOCT  [ABYX
MI0CKOCTeN. TeopeMa 0 TPéX neprieHANKyNapax.

Yrnbl B MPOCTPAHCTBE: Yron Mexay MpsAMOi U MA0CKOCTbHO, ABYrPaHHbIN
Yrosi, IMHeNHbIN yron ABYrpaHHOro yrna. TPEXrpaHHbIA U MHOTOrpaHHbIe Yribl.
CBolicTBa M/OCKUX Yr/I0OB  MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
ABYrpaHHbIX YrnoB TPEXrpaHHOro yrna. Teopembl KOCMHYCOB U CUHYCOB A/
TPEXTPaHHOro yrna.

MHororpaHHuUKN

Buabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. lpusma: n-yrosibHas
npu3Ma, Npsamas U Hak/o0HHas NpPU3Mbl, 60KOBas 1 MoJHasA NMOBEPXHOCTbL MPU3MBI.
Mapannenenunesd, nNPAMOYrofibHbIA — Napasnenenunes W ero  CBOWCTBa.
KpaTyailluve nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Jwinepa.
MpocTpaHCcTBeHHasa Teopema [udaropa. Mupammpa: n-yronbHas nupaMmmia,
npaBu/ibHast M YyceyéHHas nupamuabl. CBOWCTBA pPEGep UM OGOKOBbIX rpaHein
npaBvNbHON nupamuibl. MpaBuibHbIE MHOFOrpaHHUKK: MpaBWIbHaA NpusmMa u



npasu/ibHas nupammuga, MpaBWIbHAsA TPeyrosibHas nuvpammga WM npaBW/bHbIN
TeTpasgp, Ky6. [llpeAcTaBneHWe O MpaBWIbHBbIX MHOFOrpaHHMKax: OKTasfap,
A04eKa3fp 1 nkocaaap.

BbluncneHve 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHaiun, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W MOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
naowanb OCHOBaHMA, Teopema O OOKOBOW MOBEPXHOCTU MPAMOM MPU3MBbI.
Mnowaab 6GOKOBO MOBEPXHOCTM W MOBEPXHOCTW MpPaBUIbHOW MUpaMuApbl,
Teopema 0 NoLaan yceyéHHOM nupaMuabl.

CummeTpus B MPOCTPaHCTBE. ONIEMEHTbl  CUMMMETPUN  MpPaBUSIbHbIX
MHOrorpaHHukos. CUMMETPUA B MPaBUILHOM MHOFOrpaHHWKe: CUMMeTpus
napasnenenunega, CUMMETPUA MPaBUSIbHbIX MPU3M, CUMMETPUSA NPaBUIbHON
nupamuael.

BekTopbl 1 KOOpAMHATbLI B MPOCTPaHCTBE

[MOHATMA: BEKTOP B MPOCTPAHCTBE, HY/IEBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpPa, BeKTOpbl KOJ/IMHEapHble, COHanpas/eHHble W NPOTMBOMOOXKHO
HarpaB/ieHHble BEKTOPbI. PAaBEHCTBO BEKTOPOB. [eiCTBUA C BEKTOPaMM: CIOXKEHME
N Bbl4MTaHME BEKTOPOB, CyMMa HeCKO/IbKMX BEKTOPOB, YMHOXEHWe BeKTopa Ha
umcno. CBOMCTBaA CMOXKEHWUSA BEKTOPOB. CBOMCTBA YMHOXEHMWS BEKTOPA Ha YMCIO.
[NoHATME KOMMNNaHapHble BeKTOpbl. [MpM3HAK KOMMNIaHapHOCTM TPEX BEKTOPOB.
Mpasuno napannenenunefa. Teopema O pasnoXeHWM BekTopa MO  Tpém
HeKOMM/aHapHbIM  BekTopam.  [lpAMoyrosibHag  cUCTeMa  KOOpAMHaT B
npoctpaHcTBe. KoopanHaTel BekTopa. CBfA3b Mexay KoOpAuHaTaMu BeKTopa U
KOOpAMHaTaMn TOYeK. YTONn MexXay Bektopamu. CKanfpHOe MpousBeseHne
BEKTOPOB.

11 KNTACC

Tena BpalleHUa

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHWYecKas MOBEPXHOCTb,
cthepryeckass MOBEPXHOCTb, 0b6pasylolme noBepxHocTel. Tena BpaLleHUs:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYC, cthepa, Llap. B3avMHOe pacrnonoxeHue
chepbl X NMIOCKOCTW, KacaTefbHasdA MIOCKOCTb K cepe. W3obpaxeHue Ten
BpaLleHNs Ha MI0CKOCTW. Pa3BépTKa umnmHgpa u KoHyca. CUMMeTpua chepbl U
Liapa.

O6bém. OcHOBHble cBOiCTBa 00bLEMOB Ten. Teopema 006 060béMe
NPSIMOYro/IbHOr0 Napannenenunega n crneacTeus M3 Heé. OO6BLEM MPAMON W
HaK/NOHHON NpU3Mbl, UAAMHAPA, NupaMuibl U koHyca. O6bEM Lapa U LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHus M MHOrorpaHHuMKoB. [Mpu3ma, BrucaHHas B
UMIMHAP, OMuCaHHas oKono uunuHapa. [lepeceyeHvie cdepbl M wapa c
MIOCKOCTbI0. KacaHue wwapa u cepbl MIOCKOCTbHO. [OHATME MHOrOrpaHHUKa,



OMMCAHHOr0 OKOJI0 C(iepbl, CHepbl, BMMCAHHOW B MHOFOrPaHHUK WU Teno
BpaLLleHus.

Mnowaib NOBEPXHOCTM UWIMHAPA, KOHYca, mniowanb cgepbl 1 eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWEHWEe O06BEMOB, MNOWALE MNOBEPXHOCTEN
nogobHbIX uryp. MNpeobpasosaHne Mogobusi, romoTeTvs. PelueHne 3afjay Ha
MIOCKOCTX C UCMOJIb30BAHNEM CTEPEOMETPUYECKMX METOAOB.

[MoCTpoeHMe CeveHNin MHOTOrpaHHWKOB 1 Tesl BPaLLeHNA: CeYeHNs LMNnHApa
(mapannenbHO M MEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (rmapasinefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHMA Lwapa, METOAbl NMOCTPOEHMS
CeYeHWn: MeTof CnefoB, MeTOL BHYTPEHHEro MPOEKTUPOBaHUSA, METO[, NnepeHoca
CeKyLLen NJI0CKOCTN.

BeKTopbl 1 KOOpAMHATbI B MPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepaumn Hajh BeKTopamu. BeKTopHoe
YMHOXeHVe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHWs. [MpsmMoyronbHas
crcTeMa KOOpAMHAT B NpocTpaHcTBe. KoopanHaTel BekTopa. PasnoxeHve BeKTopa
no 6asmcy. KoopAaMHaTHO-BEKTOPHbLIA METOL MPW PeLeHUM TeoMEeTPUYECKNX
3ajau.

[BVXeHNA B MPOCTPaHCTBe

[BmxeHns npoctpaHcTBa. OToOpaxeHWs. [BWMKEHMA N PaBeHCTBO (uryp.
O6bwue cBoONCTBa [ABVXKEHWW. Buabl [OBWKEHWA: MNapasinenbHblil  NepeHoc,
LeHTpa/lbHass CUMMETPUSA, 3epKasibHad CUMMETPUS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa Jitnepa.



NNAHNPYEMBbBIE PE3YJ/IbTATbl OCBOEHUNA YUYEBHOIO KYPCA
«TEOMETPUSA»  (YTNTYBJIEHHbIA  YPOBEHb) HA YPOBHE
CPEAHEI O OBLUEIO OBPA3OBAHUA

JIMYHOCTHDbIE PE3YJIBTATDI

1) rpaxxfjaHCKoe BoCcnuTaHue:

CPOPMMPOBAHHOCTb MPaXKAAHCKON NO31LMK 06yyatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOINO  YjleHa  POCCUICKOro  o6LlecTBa,  NpeAcTaBleHWe O
mMaTeMaTUYeCKUX OCHOBaxX (NYHKLUMOHMPOBAHWUA Pas3/IMYHbIX CTPYKTYP, ABNEHUN,
npoueayp rpaxgaHckoro obulectsa (BblGOpbl, OMPOCbI M APYroe), YMmeHue
B3aMMO/eNCTBOBaTb C COLMASIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU 1 Ha3HaYeHWEM,;

2) NaTpuoTMYeCcKoe BOCMUTaHUeE:

CPOPMMPOBAHHOCTb POCCUICKOW TPaXKAAHCKON UAEHTUUYHOCTU, YBAXKEHUSA K
MPOLUIOMY W HACTOALEMY POCCUIACKON MaTeMaTUKW, LLEHHOCTHOE OTHOLUEHMWe K
AOCTUDKEHUSIM POCCUMCKMX MaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKOSbI,
NCMOMb30BaHNE 3TUX [OCTUMXKEHWA B [APYrux Haykax, TexHOMorusax, ciepax
39KOHOMWKU;

3) LyXOBHO-HPaBCTBEHHOE BOCMNTAHME:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUICKOro Hapona, chopMmMpPOBaHHOCTb
HPaBCTBEHHOI0 CO3HaHWUSA, 3TMYECKOro NOBEAEHMUS, CBA3AHHOIO C MPakKTUYeCKUM
NMPUMEHEHMEM [OCTVDKEHUA HayKM W [eATe/IbHOCTbK Y4YEHOro, O0CO3HaHMe
NNYHOTO0 BK/azda B MNOCTPOEHME YCTOMUNBOrO OYayLLEro;

4) 3CTETUYECKOE BOCMUTaHME:

3CTETUYECKOEe OTHOLLEHWE K MUPY, BKIKOYad 3CTETUKY MaTeMaTMyecKmX
3aKOHOMEPHOCTEN, 00BEKTOB, 3afad, PeLleHni, PacCy>XAeHni1, BOCMIPUMMUMNBOCTb
K MaTteMaTMyecK1Um acrnektam pas/iMyHbIX BUAOB UCKYCCTBA,;

5) hnsnyeckoe BocnmTaHUeE:

CPOPMMPOBAHHOCTb  YMEHUA NPUMEHATb  MaTeMaTU4ecKue 3HaHus B
MHTepecax 340p0BOro 1 6e30nacHOro 06pasa XXM3HW, 0TBETCTBEHHOE OTHOLLIEHNE K
CBOEMY 3/10pOBbl0 (30p0OBOE MUTaHMe, CbanaHCUPOBaHHbLIA PEXUM 3aHATUIA U
OTAbIXa, perynapHas usnyeckas akTMBHOCTb), (hM3NYECKOe COBEPLLEHCTBOBAHME
NPy 3aHATUAX CNOPTUBHO-03L0POBUTENIbHOMN LeATENbHOCTbIO;

6) TpyAoBOe BOCMUTaHME:

FOTOBHOCTb K TPYyAY, OCO3HaHWe LEHHOCTU TPYyJontobus, WHTEpec K
pa3iMyHbIM  chepaM  MNPOdecCUOHaNbHOM  [eATENbHOCTM,  CBA3aHHbIM  C
MaTeMaTUKOM N €€ MPUIOXKEHUSAMWN, YMEHWEe COBepLlaTb OCO3HAHHbLIN BbIOOP
Oyaywiein npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XM3HEHHbIE M/iaHbl,
rOTOBHOCTb W CMOCOOHOCTbL K MaTremMaTtMyecKomMy  006pas3oBaHUKO U



CamMo06pa30BaHUID Ha MPOTSHKEHWM BCEM >KM3HWU, TOTOBHOCTb K aKTUBHOMY
Yy4YacTUIO B PELLEHNN NPAKTUYECKNX 3afa4 MaTeMaTUYECKOW HamnpaBieHHOCTH;

7) 3KO/1I0rMyecKoe BOCMmUTaHUeE:

CPOPMMPOBAHHOCTb  9KOIOTMYECKOW  KyNbTypbl, MOHWMaHWE  BAWSHUS
COLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON U coumanbHOW
cpefbl, 0CO3HaHWe rNo6abHOro Xapakrepa 3KO0rMyYecKnx Npobem, opueHTaums
Ha MPUMEHeHMEe MaTemMaTMYeCKMX 3HaHU AN pelleHus 3agady B 06nactu
OKpY>KatoLleli cpefbl, MaaHMpoBaHME MOCTYMKOB W OLEHKM WX BO3MOXHbIX
NocneAcTBUM AN151 OKPYXKatoLLEe cpeabl;

8) LLlEeHHOCTM Hay4HOr o NO3HaHUSA:

COPMMPOBAHHOCTb MMUPOBO33PEHMS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUA  HayKM U OOGLLUECTBEHHON  NPaKTUKW,  MOHMMaHKe
MaTemMaTUYeckol HayKu KakK Clepbl Ye/l0BEYECKON [esATenbHOCTM, 3TarnoB eé
pasBMTNA W 3HAYMMOCTU AN PasBUTUS  LUMBUAM3AUUN, OBMafeHNE A3bIKOM
MaTeEMaTUKN UM MaTemMaTMUEeCKON KynbTypOil KakK CPeAcTBOM MO3HaHWUA Mupa,
FOTOBHOCTb OCYLUECTBNSATb MNPOEKTHYK W WCCNeA0BaTENbCKYHD AeATeNbHOCTb
NHANBUAYANbHO W B rpynne.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

[Mo3HaBaTe/IbHble YHUBepPCa/ibHble yUYebHble AeCTBUSA

Ba3oBble 1ornyeckune gencTeBns:

BbIBNATb M XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCKmX
OObEKTOB, MOHATUA,  OTHOLUEHMI  MeXxay  MOHATUAMKM,  OPMYIMpPOoBaThb
onpeaeneHns NOHATUIA, yCTaHaBIMBATb CYLLECTBEHHbIV MPU3HaK Knaccupukalmu,
OCHOBaHWA A/ 0600LLEeHNS 1 CPaBHEHWS, KpUTEPUM NPOBOAMMOrO aHaIn3a,;

BOCNpVHMMATb,  (hopMynupoBaTb M MNpeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTENIbHbIE U OTPULATE/IbHbIE, EAUHNYHbIE, YACTHbIE U 06LLME, YC/TOBHbIE;

BbISABNATb MaTeMaTU4YecKre 3aKOHOMEPHOCTU, B3aMMOCBA3M 1 MPOTMBOPEUNs
B (paKTax, AaHHbIX, HabMOAEHUAX U YTBEPXAEHUAX, npeasarate KpuTepun A
BbISIBNIEHNSA 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/Ib30BAHNMEM 3aKOHOB JIOTVIKW, AE4YKTUBHBIX W
NHAOYKTUBHBIX YMO3aK/HOUYEHWN, YMO3aK/IHOUeHWIA N0 aHa/10rnu;

NMPOBOAMTb CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYECKNX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTh aprymeHTaLUmMIo, NPUBOANTL NPUMEpPDI U
KOHTpNpumepbl, 060CHOBbLIBATb COOCTBEHHbIE CY)XXAEHWNA 1 BbIBOAbI;

BblGMpaTb CMoco6 pelieHns y4vebHOW 3agaum (CpaBHMBATb HECKO/bKO
BapMaHTOB  pelleHus, BblbMpaTb  Hambonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

BazoBble nccrefoBaTe/ibCKUe encTBUS:



MCMO/Mb30BaTb BOMPOCbl KaK WCCef0BaTeNbCKUA WUHCTPYMEHT MO3HaHMS,
(hopMynupoBaTb  BOMPOCbI,  (JUKCUPYHOLLME  MPOTUBOPeuYne,  Mnpobnemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (POpMMpoBaTb rMMNoTesy, aprymeHTUpoBaTtb
CBOK) MO3MLMIO, MHEHWE;

NMPOBOANTb CaMOCTOSTE/NIbHO CM/1aHMPOBaHHbINA 3KCMEPUMEHT, UCCef0BaHme
Mo YCTaHOB/IEHUIO OCOBGEHHOCTEN MaTeMaTMUeCKOro 00beKTa, SIBMeHMS, NpoLecca,
BbISIB/IEHMIO 3aB1CKMMOCTEN MeXay 00beKTaMu, ABIEHNAMU, NpoLieccamu;

CaMOCTOATE/IbHO (POPMYNNPOBaTL 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
NPOBeAEHHOr0  HabMOAeHUs,  UCCNefoBaHWs,  OUEeHMBaTb  [OCTOBEPHOCTb
MOJlyYeHHbIX Pe3ybTaToB, BbIBOLOB M 0600LLEHWA;

MPOrHO3MpPOBaThb BO3MOXHOE pa3BMTWe MpoLecca, a Takke BblABUraTb
MPeAnoI0XKEHUA O ero pa3BUTUN B HOBbIX YC/OBUSAX.

PaboTa ¢ nHopmauueii:

BbISIBNATL AeULMTbI MH(OPMaLUK, LaHHbIX, HEOOXOAMMbIX A1 OTBETa Ha
BOMPOC W A1 PeLleHns 3afaun;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHA/IM3MPOBATS,
CUCTEMATU3NPOBATL M MHTEPNPETUPOBATh MHMOPMALMIO Pas/INYHbIX BUAOB U
(hopM npeacTaBneHns;

CTPYKTYpUpOBaTh MH(OpPMaLMIO, MPeAcTaBidTb eé B pasMyHbIX (opmax,
WNMKOCTPMPOBATL FPajinyecku;

OLeHMBaTb HafEéXXHOCTb MHopMaLun Mo CaMOCTOATESIbHO
COPMYNNPOBAHHLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMUBEPCa/IbHbIE YUebHbIe AeNCTBUSA

O6LeHwe:

BOCNPUHMMATb 1 POPMYNNPOBaTb CY)XXKAEHWUS B COOTBETCTBUM C YC/TOBUAMU Y
Luensmm oO6LleHns, ACHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3pPEHUS B
YCTHbIX U MUCbMEHHbIX TEKCTaX, [aBaTb MOSCHEHWSA MO XOAY PELUeHUs 3afauu,
KOMMEHTMPOBATb MOJTyYEHHbI pe3ynbTarT;

B X04e 06Cy)XAeHus 3a/laBaTb BOMPOCHI MO CYLLECTBY 06CYXKAaeMOW TeMb,
npo6nemMbl, pelaeMor 3adayn, BbiCKasblBaTb WAEW, HaueNeHHble Ha MOouCK
PELUeHNsi, COMOCTaBMISATb CBOM CYXXAEHWUA C CYXAEHUAMU OPYrnX Y4YaCTHUKOB
ananora, obHapy)XXmBaTb pas/inumMe U CXOACTBO MO3WLMIA, B KOPPEKTHON hopme
(hopMynMpoBaTb PasHOriacus, CBOW BO3PaXKEHNS;

NPeAcTaBNATb pe3ynbTaTbl PeLeHUs 3a4aqn, IKCNepuMeHTa, UCCcneaoBaHus,
NPOeKTa, CaMOCTOATE/IbHO BbIGMPaTL (HOpMaT BLICTYMNEHUA C Y4ETOM 3afad
npeseHTaumMm 1 0CO6eHHOCTEN ayanTopUMn,

PerynaTvBHble YHMUBEPCa/IbHbIE YYeOHble fenCTBUSA
CamoopraHusauusa:



COCTaB/ATb M/1aH, AITOPUTM peLleHns 3a4ayuun, BblIoupaTb Crocob peLleHus ¢
YUYETOM MMEIOLLMUXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapUaHTbl PELLEHNIA C YYETOM HOBOW MH(opMaLmK.

CaMOKOHTPO/1b, 3SMOLUMOHA/TbHbIN UHTENNEKT:

BNafeTb  HaBblKaMu  MO3HaBaTe/IbHON  peieKCMM  KaK  0CO3HaHWS
COBEPLLUAEMbIX LENCTBUM MU MbICUTENBbHBIX MPOLECCOB, UX Pe3y/bTatoB, BaAeTb
crocobamy CamOonpOBEPKM, CaMOKOHTPO/A Mpoluecca W pesynbTata peLleHuns
MaTeMaTMYeCKOW 3a1aun;

npeaBuaeTb TPYAHOCTW, KOTOPbIE MOTYT BO3HWKHYTH MPU PELUEHMN 3adaun,
BHOCUTb KOPPEKTUBbLI B [1€ATE/IbHOCTb HA OCHOBE HOBbIX OOCTOSATENLCTB, AaHHbIX,
Hali4eHHbIX OLLNGOK, BbISIBIEHHbIX TPYLHOCTENR;

OLeHMBaTb COOTBETCTBIME pe3y/ibTara Le/n 1 YCNoBUAM, 00BACHATL NPUUNHBI
AOCTUDKEHUS! NN HEJOCTUMXKEHUSA Pe3yNbTaToB AeATeNIbHOCTM, HaxXoAuTb OLUMOKY,
[aBaTb OLEHKY NMPUOBPETEHHOMY OMbITY.

CoBMeCTHasa AeAaTeIbHOCTb:

MOHUMATb N MCMONb30BaTb MPEUMYLLeCTBA KOMaHAHON U UHAMBUAYASIbHOW
paboTbl MpPU pelleHnn YYeOHbIX 3afad, MNpUHMMAaTb Leflb  COBMECTHOW
[eATeNbHOCTN, NJaHMPOBaTb OpraHM3alMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl paboT, AoroeapmeBaTtbCsA, 00CYXXAaTb Mpouecc W pesynbTar paboThl,
06006LWaTh MHEHMSA HECKO/IbKNX NOAEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CYyXAeHWUS, 0OMEH MHEHWIA,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPAUHMPOBaTb CBOW [AEWCTBUSI C APYTMMU YfieHamMy KOMaHAbl, OLIEHMBATb
KayecTBO CBOEro BK/aga B 06LMIA NPOAYKT MO KpUTepuam, chopMyIMpoBaHHbIM
y4yaCTHUKaMu B3aMMOLEeNCTBuUA.

NPEAMETHDIE PE3YJIbTATDI

K KoHUy 10 Knacca 06y4aroumiics HayumnTcs:
CBOOGOAHO OMEpMpoBaTb OCHOBHbIMW MOHSATUAMMW CTEPEOMETPUN MNpU
PELLEHN 3aa4 U NPOBEAEHNIN MaTEMATUYECKNX PACCYXXAEHWIA;
MPUMEHSATb aKCUOMbl CTEPEOMETPUM N CNEACTBUS M3 HUX MPU PeLLeHnn
reoOMeTPMYECKNX 3adau;
KnaccumumpoBaTb B3aUMHOE PacrofioXXeHVe NPsMbIX B MPOCTPaHCTBE,
NNOCKOCTEN B NPOCTPAHCTBE, MPSIMbIX U MI0CKOCTEl B MPOCTPaHCTBE;
CBOOOAHO OnepmpoBaTb  MOHATMSAMW, CBA3aHHbIMW C  yrnamm B
MPOCTPAHCTBE: MeXAay MpAMbIMA B MNPOCTPAHCTBE, MeXAy NpsAMoin wu
MNOCKOCTbIO;
CBO6G0OAHO OMEPMPOBaTb MNOHATUAMM, CBA3AHHBIMU C MHOTOrPaHHNKaMMU;



CBOOOAHO pacro3HaBaTb OCHOBHble BWAbl MHOFOrpaHHWKOB (Npu3ma,
nupammga, NPAMOoYro/bHbIin Napannenenunes, Kyo);
KnaccuuumMpoeatb  MHOFOrpaHHUKKW,  BbIGUpas  OCHOBaHWA  ANA
Knaccumkaumu;
CBOOGOAHO  OMepupoBaTb  MOHATUAMM, CBA3AHHLIMU C  CEYEHUEM
MHOrOrpaHHVKOB NJIOCKOCTbHO;
BbIMOMHATL  MapasinesbHoe, LEHTPa/IbHOE XU OPTOrOHasIbHOe
MPOEeKTUPOBaHME (PUryp Ha NIOCKOCTb, BbIMOMHATL M300paXKeHUs uryp
Ha NJIOCKOCTW;
CTPOUTb CEYEHWS MHOTrOrpaHHMKOB Pas3/IMYHbIMW MeTOLAaMWU, BbINOMHATD
(BBIHOCHbIE) M/IOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX 00BEMHBLIX PUIyp:
BUJ CBEPXY, COOKY, CHU3Y;
BbIUMCNATL  N/IOWAAM  MOBEPXHOCTEA  MHOrorpaHHUKoB  (Mpu3ma,
nMpaMmnza), reoMeTpUYecKmX Tes ¢ NPUMeHEHNEM (hopMyIT;
CBOOGOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUSA B MPOCTPAHCTBE, LEHTP,
OCb W MOCKOCTb CUMMETPUM, LEHTP, OCb M TM/OCKOCTb CUMMETPUU
urypbi;
CBOOGOAHO OMepuvpoBaTh MOHATUMAMW, COOTBETCTBYHOLMUMK BeEKTOpaMm W
KOOpAMHaTaM B NPOCTPaHCTBE;
BbIMO/IHATL AENCTBUA HaL BEKTOPaMU;
pewartb 3afjayvM Ha [0Kas3aTeNbCTBO MaTemMaTMYeCKMX OTHOLUEHUA W
HaxOoXJeHe reoOMeTPUYECKUX BESIMYMH, MPUMEHAS W3BECTHble METOAbI
NPy peLleHnn maTeMaTnyeckmx 3a4ady NoBbILEHHOTO U BbICOKOIO YPOBHSA
C/IOXKHOCTW;
MPUMEHATb  MPOCTEMLIME MNPOrpammHble CPeacTBa WM 3/IEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKNX 3aaY;
n3BMeKaTb, NPeobpasoBblBaTb W WHTEPNPETUPOBATL MH(OPMaLui0 o
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, NpeacTaB/eHHY0 Ha
yepTeXax v PUCYHKaX;
MPUMEHATb  MOJIyYeHHble  3HaHWA Ha MNPaKTUKe: CpaBHMBaTb WU
aHa/IM3MpPoBaThb peasibHble CUTYyauun, NPUMEHATb U3YUYeHHble MOHATUSA B
npouecce MOWCKa  peLleHns  MaTeMaTUyecku  ChopMy/IMPOBAHHON
npo6/siembl, MOAENNPOBATL pPeasibHble CUTyauuu Ha A3blKe FeoMeTpuMn,
nccnefoBatb NMOCTPOEHHbIE MOAENN C UCMO/Ib30BAHWEM TeOMETPUYECKMX
MOHATUIA M TeopeM, annapaTta anrebpbl, pewarb MpPakTUYecKue 3agayu,
CBA3aHHbIE C HAXOXAEHNEM reOMETPUYECKMX BENINUNH;
MMEeTb MpPeAcTaB/ieHnss 06 OCHOBHbIX 3Tamax pa3BUTUSA FeOMEeTPUM Kak
COCTaBHOI YacTu (hyHAaMeHTa pasBUTUSA TEXHOSOTWIA.

K KoHUy 11 Knacca 06y4arowmiics HayumnTcs:



CBOOGOAHO OrnepupoBaTb MOHATUAMMU, CBA3AHHLIMW C LWINHAPUYECKOMN,
KOHMYECKON U C(epnyecKoil MOBEPXHOCTAMU, OOBACHATH CMNOCOObI
Noy4eHuns;

OnepupoBaTtb MOHATUAMMW, CBA3AHHLIMU C TeslaMmy BPaLLeHNs: LUINHAPOM,
KOHYCOM, C(hepoit 1 LIapomM;

pacrnosHaBaTb Tena BpaweHusa (UMAMHAP, KOHYC, cdepa M wap) u
0OBACHATbL CNOCO6bLI NONYYEHUS Tes BpaleHus;

KlaccumumMpoBaTh B3avMHOE PacrosioXkeHve cjepbl U NI0CKOCTY;
BbIYNC/ATL BENMYMHBI 3/IEMEHTOB MHOFOrpaHHWKOB W Ten BpalleHus,
06bEMbI M NIOWAAMN NOBEPXHOCTENM MHOrOrpaHHUKOB WM T/ BpaLLeHus,
reOMEeTPUYECKNX TeN C NPUMEHEHNEM (hOPMY;

CBOOGOAHO OMepuvpoBaTb MOHATUAMMW, CBA3AHHBLIMW C KOMOUHAUMAMMW Ten
BpaLLleHN U MHOrOrpaHHWKOB: MHOrOrpaHHUK, BMUCaHHbLIA B Cdepy U
ONUCaHHbIN OKOJO Chepbl, cepa, BNUCAHHAA B MHOTOrpaHHUK WUan Teno
BpaLLeHWs;

BbIYMCNATH COOTHOLLEHWNA MeXAY N/oLaaMM NMOBEPXHOCTEN N 06bEMaMU
NoAO06HbIX Ter;

n30bpaxartb M3yyaemble QUrypbl, BbIMNOMHATL (BbIHOCHbLIE) MJIOCKME
YEPTEeXM M3 PUCYHKOB MPOCTbIX 0O6BLEMHbLIX (MUryp: BUA CBEpPXY, COOKY,
CHU3Y, CTPOUTL CeYeHUs Te BpaLleHus;

N3BMEKaTb, WHTEPNPETUPOBaTb W MNpPeobpas3oBbiBaTb MHGpOPMaUU0 O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, NpPeacTaB/eHHY Ha
uepTeXax U PUCYHKax;

CBOGOZHO OMepVpPOBaTb NOHATUEM BEKTOP B NMPOCTPAHCTBE;

BbIMO/IHATL OMNepauun Hafl BEKTOpamu;

3a7aBaTb NJ0CKOCTb YPaBHEHVEM B [JeKAPTOBOW CUCTEME KOOPAMHAT;
peLlaTb reoMeTpuYecKme 3aa4m Ha BblYUCIEHME YII0B MeXAY NpsMbIMU
M MNOCKOCTAMU, BbIYUCNEHME PACCTOAHWIA OT TOYKM [0 MIOCKOCTU, B
LIe/IOM, Ha NPYMEHEHNEe BEKTOPHO-KOOPAMHATHOIO MeToAa NP peLleHnm;
CBOOOAHO OnepmpoBaTb MOHATUAMMW, CBA3AHHLIMW C  [ABVDKEHMEM B
NPOCTPaHCTBE, 3HaTb CBOMCTBA [ABVKEHWA;

BbIMO/HATL  M300paXKEHUA MHOFOTPaHHWKOB WM Tesl  BpalleHus npu
napasinenbHOM — MepeHoce,  LEHTPa/lbHOM  CUMMETPUW,  3epKaslbHOM
CUMMETPWM, NMPU NMOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHUs Nofooums;
CTPOUTb CEYEHUSs MHOTOrPaHHWKOB W TeN BpaLleHUs: CeYeHus LunmHapa
(mapannenbHO 1 NepneHAMKYNAPHO O0CK), cedyeHnsa KoHyca (napansienbHble
OCHOBaHWIO 1 NPOXOAALLMe Yepes BEPLUNHY), CEYeHMs Lwapa;
MCNONb30BaTb METOAbl MOCTPOEHUS CEYEHWIn: MeTof CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHNSA, METOA, NepeHoca CeKYLLEN NIOCKOCTY;



[0Ka3blBaTb reOMETPUYECKNE YTBEPXKAEHUS;
NPUMEHSATb FeoMeTpuYecKmne (akTbl AN PeLleHns CTepeoMeTPUYECKmX
3afia4y, npesnonararolmX HeCcKOSIbKO LIAaroB peLUeHusi, ecim YC/IoBUS
NPUMeHeHNs 3alaHbl B SBHOW 1 HESABHOMN opMme;

pellatb 3afayM Ha [0KasaTesbCTBO MaTeMaTUYeCKUX OTHOLLEHWUIA W
Hax0XAeHWe reOMEeTPUYECKNX BETNYNH;

NPUMEHSATb MPOrpaMMHbIe CPeACTBa M 3/1EKTPOHHO-KOMMYHUKaLNOHHbIE
CUCTEMbI MPY PELLEHNMN CTEPEOMETPUYECKNX 3aau;

MPUMEHATb  MONYYEHHble  3HaHMA  Ha  NPakTWKe:  CpPaBHMBATb,
aHa/IM3MpoBaTh 1 OLEHMBATb peasibHble CUTYaLMKW, NMPUMEHSTb U3YYeHHbIe
MOHATMS, TEOpPeMbl, CBOWCTBA B  MpOLECCe MOWCKA  PeLleHus
mMaTemaTtuyecku  chopMy/nMpOBaHHOW  Npo6neMbl,  MOAENMPOBaTb
peasibHble CUTyaUMn Ha A3blke TEeOMETPUKU, UCCNeAoBaTb MOCTPOEHHbIE
MOZEM C UCMO/Mb30BaHWEM TEOMETPUYECKMX MOHATUIA K TEopeMm,
annapata anrebpbl, pewaTtb MNpaKTUYecKne 3afgayu, CBsi3aHHble C
Hax0oXAeHVEM FeOMETPUYECKINX BENNYNH;

MMEeTb MpPeAcTaB/ieHNsi 06 OCHOBHbIX 3Tamax pPasBUTUS FEOMETPUM Kak
COCTaBHOI YacTu (hyHAaMeHTa pasBUTUSA TEXHOSOTUIA.



TEMATWYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

KonnyecTtso yacoB

ONEeKTPOHHbIE

No HanmeHoBaHMe pa3aenos 1 TeM (unbposble)
n/n nporpaMeil Bcero KOHTpOnbHBIE | pakTudeckue obpasoBaTe/ibHbIe
paboThl paboThl pecypCh!
1 BBefieHVe B CTEPEOMETPUID 23 1
5 B3anmHoe pacnonoXxeHue npsambIX B 6 1
MPOCTPaHCTBe
3 MapannensHOCTb NPAMBIX U MI0CKOCTEN B 3
npocTpaHCcTBe
4 I'IepneH,quynﬂpHOCTb MPAMBIX Y o5
M0CKOCTEN B NPOCTPaHCTBE
YT bl N paccToAHUA 16 1
MHororpaHHuKm 7 1
BeKTopbl B NpocTpaHCTBe 12
3 HOBTOPEHI/IG, 0606LeHMe 1 cucTeMaTm3aLms 5 5
3HaHWM
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 6 0




11 KNNACC

KonnyecTtso yacoB ONEKTPOHHbIE
HanmeHoBaHMe pa3aenoB 1 TeM (undppoBble)
Ne n/n KOHTpONbHbIE  [1paKTUyeckune
nporpaMeil Bcero obpasoBaTe/ibHble
paboThl paboThl pecypc
1 AHaMTNYeCKas reoMeTpus 15 1
) MoBTOpEHMe, 0606I.I.I,€Hlfl’e " 15 1
cucTemaTu3aums 3HaHWUIA
3 O6bEM MHOrorpaHHuKa 17
4 Tena BpaLeHna 24
5 Mnowaam NoBepPXHOCTN U 06bEMBI 9 1
KPYr/bIX Tes
6 JBvkeHns 5 1
7 lMoBTOpEHME, 0606I.I.I,€Hlfl’e 7 17 )
cucTemaTu3aums 3HaHWUIA
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 8 0







NOYPOYHOE NMNJ1IAHNPOBAHUE
10 K/TACC

No
n/n

Tema ypoka

Konnyectso 4acoB

KOHTpO/bHbIE

Bcero
paboThl

lNpakTnyeckme
paboThl

Jata
N3y4yeHUA

ONEKTPOHHbIE

LunppoBbIe
obpaszoBaTe/ibHble

pecypcbl

OcHOBHbIe npasua n306paxeHns Ha
PUCYHKE MIOCKOCTK, NapaniefibHbIX
npsAMbIX (OTPE3KOB), CepearHbl 0Tpe3Ka

MMOHATNA CTEPeOMETPUM: TOUKA, NpsMas,
NNOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npasuna N306paxXeHNs Ha PUCYHKE
NMI0OCKOCTK, Napan/ieNlbHbIX NPSIMbIX
(oTpeskoB), cepefMHbl OTpe3Ka

MOHATUSA: NepeceKatoLLMecs NI0CKOCTMH,
rnepeceKaroLLMecst NpsiMasi U NI0CKOCTb;
MoNynpocTPaHCTBO

MOHATMSA: NepeceKaroLLMecs NI0CKOCTH,
rnepeceKaroLLMecst NpsiMasi U NI0CKOCTb;
MoNynpocTPaHCTBO

MHoOrorpaHH1K®, n3obpaxeHue
NPOCTENLIMX NPOCTPAHCTBEHHBIX (hUTYp,
HECYLLEeCTBYHOLLMX 06BHEKTOB

MHoOrorpaHH1KN, n3obpaxeHve
NPOCTENLIMX NPOCTPAHCTBEHHBIX (hUTYp,
HECYLLECTBYHOLLNX 0OBEKTOB

AKCMOMbI CTEPEOMETPUN U NEPBbIE




cneacTenAa U3 HUX

AKCHOMbI CTEPEOMETPUN U NEPBbIe
cneacTenAa U3 HUX

AKCHOMbI CTEPEOMETPUN U NEPBbIe
cneacTeng U3 HUX. Cnocobbl 3afaHnA
NpAMbIX 1 NIOCKOCTel B NPoCTpaHCTBE.
O603Ha4eHs npaMbIX N NAOCKOCTeW

10

306paxkeHne ceveHmnii nupamngpl, Kyba un
NpY3Mbl, KOTOPbIe NPOXOAAT Yepes nUx
pébpa. 306paxeHune nepeceyeHns
MOMTyYeHHbIX MIOCKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

11

306paxkeHne ceveHmnii nupamnpl, Kyba un
NpY3Mbl, KOTOPbIe NPOXOAAT Yepes nx
pébpa. 306paxxeHne nepeceyeHns
MOMTyYeHHbIX MI0CKOCTel. PackpaluyBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMU LiBETaMU

12

306paxkeHne ceveHnii nupamnpl, Kyba un
NpY3Mbl, KOTOPble NPOXOAAT Yepes nx
pébpa. 306paxxeHune nepeceyeHns
MOMTyYeHHbIX MIOCKOCTel. PackpaluvBaHume
MOCTPOEHHbIX CEYEHNIA Pa3HbIMU LiBETaMM

13

306paxkeHne ceveHnii nupamnpl, Kyba n
NpY3Mbl, KOTOPbIe NPOXOAAT Yepes nUx
pébpa. 306paxeHune nepeceyeHns
MOMTyYeHHbIX MIOCKOCTel. PackpaluvBaHume
MOCTPOEHHbIX CEYEHWNIA Pa3HbIMU LiBETaMM

14

MeTOZ cnefoB /1 MOCTPOEHUS CeueHUiA




15

MeTog cnefoB Ans NOCTPOEHMS CEYEHMWIA.
CBoliCTBa NepeceyeHnin NPAMbIX 1
NN0CKOCTelA

16

MeTog cnefoB Ans NOCTPOEHMS CEYEHMWIA.
CBolicTBa nepeceyeHnin NPSMbIX 1
NNOCKOCTeW

17

MoCTpOoeHME CeYeHNIn B MMpamumae, Kyobe
no Tpém ToYKaMm Ha pébpax. Co3gaHue
BbIHOCHbIX YEPTEXEN 1 3annCh LAaroB
NOCTPOEHNS!

18

MoCTpOoeHMe CeveHnin B nmpamuje, Kybe
no Tpém ToYkam Ha pébpax. CosgaHwue
BbIHOCHbIX YEPTEXeil 1 3anmnchb LiaroB
NOCTPOEHMUSA

19

MoCTpOoeHMe CeveHunin B nmpamuge, Kybe
no Tpém ToYkam Ha pébpax. CosgaHwue
BbIHOCHbIX YepTeXel 1 3anuch LUaros
NOCTPOEHMUSA

20

MoCTpOoeHMEe CeveHnin B nmpamuae, Kybe
no Tpém ToYkam Ha pébpax. CosgaHwue
BbIHOCHbIX YepTexeli 1 3anmnch LIaros
NOCTPOEHMUSA

21

MoBTOpeHVe NnaHUMeTpUK: Teopema o
MPOMNopLMOHaNbHbIX 0Tpe3kax. Mogobue
TPEYroNbHIKOB

22

[NoBTOpeHVe NaaHUMeTpuK: Teopema
MeHenad. PacyeTbl B CeUEHMAX Ha
BbIHOCHbIX YepTexax. IcTopus passmTus
NnAaHUMETPUN U CTEPEOMETPUN




23

KoHTponbHas paboTta "AKCUOMbI
cTepeomeTpumn. CeveHuma"

24

B3anmHoe pacnonoXxeHue npsambIX B
npocTtpaHcTBe. CKpeLlyBatoLmecs
npsmMble. MNMpu3Haky CKpeLLnBaroLLnXCa
npsAmMbIX. [NapannencHble NpAmble B
NpocTpaHCTBe

25

Teopema 0 CyLLLeCTBOBaHUN U
eJMHCTBEHHOCTM MPAMOIA Napasiie/ibHOM
[lAaHHOW MPSAMONA, MPOXOAALLEN Yepe3 TOUKY
NPOCTPAHCTBA W He NeXXalllein Ha JaHHOA
NPAMONA. JTeMma 0 nepeceyeHnn
napasinenbHbIX NPAMbIX MJI0CKOCTHH

26

MapannenbHOCTb Tpex NpsMbIX. Teopema o
TPEX NapanfienbHbIX NpsAMbIX. Teopema o
CKPELLMBAIOLLIMXCA MPAMbIX

27

MapannenbHoe NPOEKTUPOBaHUE.
OCHOBHbIE CBOICTBA NapanfieslbHOro
NPOEKTUPOBaHUS. M1306paXkeHNe pasHbIX
(huryp B napannenbHoi NpoeKLun

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

MoHATUA: NapanieNbHOCTb NPSMOWA 1
M0CKOCTY B NpOCTpaHCcTBe. Mprn3Hak
napansieNbHOCTM NPSIMONA W M/I0CKOCTK.




CsolicTBa napasinesibHOCTN NPAMOWA 1
MI0CKOCTM

31

"eOMEeTPUYECKUE 3a/]a4M Ha BbIYMUCNEHNE W
[0Ka3aTe/bCTBO, CBA3AHHbIE C
napannenbHOCTbIO MPAMbIX U NIOCKOCTEl
B NPOCTPaHCTBe

32

MocTpoeHne ceveHns, NPOXOASALLEro Yepes
[laHHYIO MPSIMYIO Ha YEPTEXE U
napannensHoOro Apyron npsiMon. Pacuér
OTHOLLIEHNI

33

MapannensHas NPoeKLMs, NPUMeHeHVEe
0151 TOCTPOEHNS CeYEHWIN Kyba 1
napannenenunesa. Ceoinctea
napannenenunesa v nNpu3Mbl

34

MapannenbHble NI0CKOCTU. Mpr3HaKm
napannenbHOCTU ABYX NIOCKOCTE

35

Teopema 0 napannenibHoOCTN U
eIMHCTBEHHOCTM MNOCKOCTW, MPOXOASLLEN
yepes TOUKY, He NpUHaAIeXallyro JaHHOW
MNSIOCKOCTU U CNEACTBUSA N3 Heé

36

CsoiicTBa napannenbHbIX MNI0OCKOCTEN: O
napannenbHOCTM NPAMbIX NMepeceyeHns
npy NepeceyeHUN ABYX NapannefibHbIX
NOCKOCTEN TPETbEN

37

CsolicTBa napasinesibHbIX MNA0CKOCTel: 06
OTpe3sKax napaneNbHbIX NpsMbIX,
3aK/IIOUEHHBIX MEXAY NapansieNlbHbIMU
M/0CKOCTAMM; O MepeceyeHnm Npsmoii ¢
ABYMS NapannebHbIMU NIOCKOCTSAMM




38

MoBTopeHue: Teopema Mudaropa Ha
NAOCKOCTU

39

MoBTOPEHNE: TPUTOHOMETPUS
NPAMOYTO/IbHOTr0 TPEYro/bHMKA

40

CBoiicTBa Ky6a 1 NpsiMOYTr0/lbHOro
napannenenuneaa

41

BbluncneHme AIMH 0TPE3KOB B KY6e U
NPSAMOYro/sibHOM Mapannenenvneae

42

MepneHANKYNAPHOCTbL NPSIMON U
NNOCKOCTU. [Mpn3HaK
nepneHaNKYNSPHOCTM NPSMONA 1
NJ0CKOCTU

43

MeprneHANKYNSAPHOCTb NPSMON 1
NNOCKOCTU. [Mpn3HaK
nepneHaNKYNSPHOCTM NPSMONA 1
NJ0CKOCTU

44

Teopema 0 CyLLLECTBOBAHWN W
eAVHCTBEHHOCTY NPAMOIA, NPoXoasiLeit
Yepe3 TOYKY NPOCTPAHCTBA M
nepneHAnKYNSPHO K MA0CKOCTY

45

MNoCKOCTY 1 NepPneHaVKYNSpHbIE UM
MpsiMble B MHOFOrpaHHMKax

46

MNoCKOCTM 1 NeprneHAVKYNSpHbIe UM
npsiMble B MHOFOrpaHHUKax

47

MepneHAMKYNap U HaKNOHHas.
MocTpoeHve NeprneHAnKynsapa n3 TOYKK Ha
npsiMyto

48

MepneHANKYNSP N HaKNOHHas.




MocTpoeHve NeprneHAnKynsapa n3 TOYKK Ha
npsiMyto

Teopema 0 TPEX nepneHAnKynapax

49
(npsimas 1 obpaTHas)

50 Teopema 0 TPEX NepneHanKynapax
(npsamas n obpaTHas)

51 Yron mexay cKpeLjmsaroLmnmmncs
npAMbIMU
Monck nepneHaNKyNAPHbIX NPAMbIX C

52 NMOMOLLIbKO NepneHANKYNAPHBLIX
MI0CKOCTeW

53 OpToroHasbHOEe NPOEKTMPOBaHNE
IMocTpoeHmne ceyeHnii Kyba, Npunamsl,

o4 npaBWIbHOW NPaMuAbl C MOMOLLbHO
OPTOrOHa/IbHOM MPOEKL MK
IMocTpoeHmne ceyeHnii Kyba, Npunamsl,

55 npaBWIbHOW NPaMuAbl C MOMOLLbHO
OPTOroHasIbHOM NPOEKLUN
CvMMeTpus B MPOCTpaHCTBe

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

57 MpwW3HaK NepneHANKyNSpPHOCTY NPAMON U
MN/IOCKOCTW Kak CNneficTBue CUMMETPUN

58 I'Ipanmbevle MHOrorpaHHuKu. Pacuér
paccToAHUN OT TOUKW [10 N/IOCKOCTU

59 I'Ipanmbevle MHOrorpaHHuKun. Pacuét
paccToAHUN OT TOUKW [10 N/IOCKOCTU

60 Cnocobbl onycTUTb NEPreHANKYNAPbI:




CYMMETPUSA, CABUT TOUKM MO
napannieNlbHon NpPsAMon

61

Cagur no HenapasnnensHON NPsSIMONA,
N3MEHeHVe pacCTOAHUIA

62

KoHTposnbHas paboTta "B3anmHoe
pacnonoXeHne NPSMbIX U NIOCKOCTENR B
npocTpaHcTee"

63

MoBTOpEHVEe: Yron Mexay NpsMbIMK Ha
MAOCKOCTU, TPUFOHOMETPYS B
MPOU3BO/ILHOM TPEYro/bHIKe, TeopemMa
KOCWHYCOB

64

[NoBTOpEHME: yron mexay
CKpeLLMBatoLLMMUCA NPAMbIMU B
NMpOCTPaHCTBE

65

"eOMeTpUYECKINE METOAbI BbIYMCIEHNS
yrna mexay npsiMbIMi B MHOTOrpaHHMKax

66

[ByrpaHHbIli yron. CBONCTBO NMNMHENHBIX
YI/I0B ABYrPaHHOro yrna

67

MepneHAVKynspHble nnockocTi. CBolicTBa
B3aMMHO MepreHANKYNAPHbIX MIOCKOCTEN

68

Mpu3HaK NepneHANKYNapHOCTH
NIOCKOCTEN; TeopeMa 0 NPsSIMONi
nepeceyeHns AByX MI0CKOCTEN
nepneHANKYNSPHbIX TPETbEN MIOCKOCTU

69

MpsIMOYroNbHbIA Napannenenune; Kyo;
N3MEePEHNSI, CBOIMCTBA NPSIMOYTO/IbHOI0
napannenenuneaa

70

Teopema 0 AuaroHany NPsIMOYro/IbHOT0




napannenenuneaa u cneacTeme U3 Heé

71

CTepeoMeTpUUEecKue 1 NprKIagHble
3a/1a4m, CBSI3aHHbIE CO B3aIMHbIM
PacMonoXeHeM NPAMbIX U MIOCKOCTY

72

MoBTOPEHVE: CKPELLMBAtOLLMECS MPsSIMble,
napasienbHble NI0CKOCTM B CTaHAAPTHbIX
MHOFOrpaHHMKax

73

Mapa napannenbHbIX NI0CKOCTel Ha
CKPELLMBAIOLLMXCSA NMPSMbIX, PAaCCTOsSHYE
MeXZY CKPELLMBAIOLLMMICS NPAMbIMA B
MPOCTbIX CUTYaLUSX

74

PaccTosHne OT TOYKKM A0 NI0CKOCTH,
pacCctoaHune ot I'IpFIMOi/JI [0 MNOCKOCTHN

75

BbluncneHne paccTosHWin Mexay
CKPELLMBAOLLMMMICS MPSMbIMU C
MOMOLLbH NepreHANKYNSPHOR NNOCKOCTH

76

TpéXrpaHHbI yron, HepaBeHCTBa A5
TpexrpaHHbIX yrnoB. Teopema Mudaropa,
TeopeMbl KOCMHYCOB 1 CUHYCOB A1
TPEXTPaHHOro yrna

77

SneMeHTbI CHepUUEcKoii reoMeTpui:
reofieanyeckyie IMHUK Ha 3emne

78

KoHTponbHas pabota "Yr/bl 1
paccTtoaHua"

79

Cuctemartmsaumsa 3HaHW "MHOrorpaHHuK
N ero 3fieMeHTbI"

80

Mupamnga. Buabl nupamung,. MNMpasunbHas
nupammnza




Mpu3ma. MNpamas n HaKNOHHasA NPU3MbI.

81 1
MpaBubHas nNpusMa

82 Mpamoii napannenenunes, 1
NPAMOYTO/bHbIN Napannenenunes, Kyo

83 BEII‘IyKﬂbIe MHOTrOrpaHHuKu. Teopema 1
dunepa
BbinyKk/ble MHOrorpaHHuKK. Teopema

84 Ainepa. MNpaBubHbIE U NONYNPaBU/IbHbIE 1
MHOTOrPaHHMKM

85 KoHTponbHas paboTta "MHOrorpaHHUKKn" 1

86 lMoHATME BEKTOPA Ha N/IOCKOCTM U B 1
MPOCTPaHCTBe

87 CyMMa BeKTOpOoB 1

88 Pa3HOCTbL BEKTOpPOB 1

89 Mpasuno napannenenunnega 1

90 YMHOXeHMe BEKTOpa Ha Ync/o 1
Pa3fioXeHwve BeKTopa rno 6asucy Tpéx

91 BEKTOPOB, He NeXalLlux B O4HOM 1
M10CKOCTH

92 CkanspHoe npoussefeHme 1

93 BbluncneHvie yrna mexxay BeKTopamu B 1
MPOCTPaHCTBe

94 MpocTeiune 3a4a4m C BEKTOpaMm 1

95 MpocTeiiune 3a4a4m C BEKTOpaMm 1

96 MpocTeiLumne 3aaayn ¢ BEKTopamu 1

97 MpocTeiiune 3a4a4m C BEKTOpaMm 1

98 O606LLeHME 1 cUCTEMATM3aLMSA 3HAHWI 1




99 O0606LLeHME 1 cucTEMaTU3aLMSA 3HaHWI 1
100 Toroeas KOHTposibHas paboTa 1
101 Toroeast KOHTPO/IbHaA paboTa 1
102 O0606LLeHME 1 cucTeMaTU3aLMA 3HaHWI 1
OBLLEE KOJTMYECTBO YACOB MO 102

NMPOIrPAMME




11 KNNACC

KonnyecTtso yacoB

ONEKTPOHHbIE

Jarta LunpposbIe
Nen/n  Tema ypoKa KoHTponbHble  TMpaKTu4yeckme
Bcero n3ydyeHnss  obpasoBaTesibHble
paboThl paboThl pecypc
1 MoBTOpeHMe TeMbl "KoopAnHaTbl BEKTOpa 1
Ha NJI0OCKOCTM U B NpPOCTpaHcTBe"
5 MoBTOpeHMe Tembl "CKanspHoe 1
npou3BeaeHne BEKTOPOB"
3 [NoBTOpeHME TeMbI "BbluncneHne yrna 1
MeXAy BEKTOpaMu B NpoCcTpaHcTBe"
4 I'IOBTopeHmei Tembl "'YpaBHEHWE NPSIMOIA, 1
NPoOXoAdLLemn Yepes ABe TOUKN"
5 YpaBHeHME NMIOCKOCTN, HOPMaslb, 1
ypaBHEHMe MI0CKOCTM B OTpe3Kax
6 YpaBHeHME NMIOCKOCTN, HOPMaslb, 1
ypaBHeHe NMI0CKOCTU B OTPe3Kax
7 BekTopHOe npoun3seseHme 1
3 JNHeiHble HepaBeHCTBa, IMHENHOE 1
nporpaMmmupoBaHme
9 JInHeHble HepaBeHCTBa, IMHENHOE 1
nporpaMmmupoBaHme
10 AHaIMTUYECKME METO/bI pacyéTta yrna 1
MeXay npsiMbIMU B MHOTOrpaHHMKax
1 AHannTNUYecKne MeTObl pacyéTa yrna 1
MeXy MIOCKOCTAMM B MHOTOrpaHHMKax
12 dopMyna pacCTOAHUA 0T TOUKMK [0 1




MI0CKOCTM B KOOpAMHATAX

HaxoxaeHue pacCTOsIHWIA OT TOUKM 10

13
NMIOCKOCTN B Kybe

14 HaxoxzeHue paCCTOFIHVI? OT TOYKM [0
MN/IOCKOCTW B NPaBWIbHOW NupaMuze

15 KoHTponbHas paboTta "AHanMtnyeckas
reomeTpma”

16 CeyeHuns MHOrorpaHH1KOB: CTaHAapTHbIe
MHOTOrpaHHUKN

17 CeyeHuna MHOrorpaHHMKOB: MeTO/, C/efJ0B
CeyeHns MHOrorpaHHMKOB: CTaH4apTHbIE

18 NA0CKOCTU, NepeceyeHns NPAMbIX 1
MI0CKOCTeW

19 MapannenbHble NpsaMble U NA0CKOCTU:
napannenbHble CeYeHUs

20 I'Iapa"nneanble I'IprMbIe W NMI0CKOCTU:
pacyéT OTHOLLEHWW
MapannensHble NpsMbIe Y MAOCKOCTU:

21 YI bl MEXAY CKpeLLMBatoLLMMmCa
NpAMbIMU
MepneHANKYNApPHbIE NPSAMbIE U

99 NMIOCKOCTU: CTaHAAPTHbIE napblv
nepreHANKYNApHbLIX NI0CKOCTEN U
NPAMbIX, CUMMETPUN MHOTOrPaHHNKOB
MepneHANKYNApPHbIE NPSAMbIE U

23 NJI0CKOCTU: Teopema 0 Tpex
nepneHAnKynsapax

24 MepneHAMKYNApHbIE NPAMbIE U




NJ0CKOCTU: BblYNCNEHNA ONNH B
MHOrorpaHHunKax

25

[NoBTOpEHME: nnoLamn
MHOTrOYro/IbHUKOB, (hOPMY/ibl 415
nnowasaen, coobpaxeHms nogooms

26

MoBTOpeHwME: Naowaan
MHOFOYT0/lbHUKOB, (DOPMY/ibl A1
nnowanei, coobpaxeHms nogooms

27

MoBTOpeHwe: naowaan
MHOFOYr0/lbHUKOB, (POPMY/ibl 415
nnowlagen, coobpaxeHns Noaooms

28

rnowaam ce4eHnin MHOrorpaHHUKOB:
NNOLLa4M NOBEPXHOCTEN, pa3pe3aHns Ha
4acTu, coobpaxkeHns nNoLobus

29

raowaay ceyeHnii MHOrorpaHHMKOB:
n/oLaam NOBEPXHOCTEN, pa3pesaHns Ha
4acTu, coobpaxkeHms nogobus

30

KoHTposnbHas paboTa "lMoBTOpeHue:
MHOTOrpaHHUKN, CeYeHns
MHOrorpaHHuKoB"

31

O61ém Tena. O6beM NPAMOYro/IbHOro
napannenenvnesa

32

3agaum 06 yaBoeHUN Kyba, 0 KBagpaType
Kyba; 0 TpMCeKLUn yrna

33

CTepeomMeTpryecKme 3a4aun, CBA3aHHbIE C
06bEMOM MPAMOYIrONbHOIr0
napannenenunega

34

MprKnagHble 3aaum, CBSA3aHHbIE C




BblUMCNEHNEM 06bEMA NPSIMOYTONILHOFO
napannenenunega

35 OO6BEM NPSMON NPU3MBbI

36 CTepeomeTpryeckne 3afaum, CBa3aHHbIe C
BbluMCEHNEM 0OBEMOB NPAMON NPU3MBI

37 MpuknagHble 3a4a4u, CBsA3aHHbIe C
06bEMOM MPAMOIA NPU3MbI
BbluncneHvie 06EMOB Te/ C MOMOLLBHO

38 onpefenéHHoro uHterpana. O6LEM
HaK/TOHHOW MpU3MbI
BbluncneHvie 06bEMOB Tes C MOMOLLbHO

39 onpegenéHHoro nHterpana. O6LEM
nupamunbl

40 dopmyna o6véma nupammgsl. OTHOLLEHME
06bEMOB NUpamug, ¢ 06LLMM YoM

41 dopmyna o6véma nupammgsl. OTHOLLEHWE
06bEMOB NMpaMuz, ¢ 06LLMM YrIoM

42 CTepeomeTpuyeckune 3afaum, CBA3aHHbIe C
06bEMaMU HaKNOHHOM NPU3Mbl

43 CTepeoMeTpUYECKME 38a4u, CBA3aHHbIe C
06bEMaMun nNMpamunsbl
MpuknagHble 3aga4n rno Teme "OO6bEMDI

44 Ten", cBA3aHHble C 06bEMOM HaK/OHHOM
Nnpu3Mbl

45 MpuknagHble 3aga4m no teme "O6bLEMBI
Ten", cBsi3aHHble C 06 BLEMOM NUpamMnbl

46 MpumeHeHWe 06LEMOB. BbluncneHme

pacCToaHnA A0 MNMJIOCKOCTU




KoHTponbHasa pabota "O6bEM

47 N
MHOTOrpaHHMKa
LimnmHapryeckas NoBepxXHOCTb,

48 o6pasytoLume LUIMHAPUYECKON
NOBEPXHOCTU

49 Limnnnap. Mpsmoin Kpyrosov unnnHAap.
rnowaab NOBEPXHOCTM LMANHAPa

50 KoHunueckas NoBepxHOCTb, 06pasytoLme
KOHMYeCKOM nosepxHocTu. KoHyc

51 CeyeHne KOH)V/ca M/IOCKOCTbIO,
napansiefibHoM MAOCKOCTN OCHOBaHUA

59 Y CeUéHHbIiA KOH"yc. 306paxeHne
KOHYCOB M YCEUYEHHBIX KOHYCOB

53 I'Inom,aigb GOKOBOW NOBEPXHOCTM U
MOJIHOW NOBEPXHOCTM KOHYCa

54 I'Inom,aigb GOKOBOW NOBEPXHOCTM U
MOJSIHOM NMOBEPXHOCTUN KOHYCa
CTepeomMeTpuyecKue 3a4a4m Ha

55 [0Ka3aTe/IbCTBO U BbIYUC/IEHNE,
MOCTPOEHMEM CEYEHWIA UMNNHAPA, KOHYCa
CTepeomMeTpryecKue 3a4a4m Ha

56 [,0Ka3aTe/IbCTBO U BbIYUC/IEHNE,
MOCTPOEHMEM CEYEHUIA LMNMHAPA, KOHYCa

57 MpuKnagHble 3a4a4K, CBSA3aHHbIE C
LUMAVHAPOM

58 MpuKnagHble 3aga4u, CBs3aHHbIe C
LUMAVHAPOM

59 Cdbepa 1 wap




60

MepeceyeHne cdepbl 1 LWapa ¢
MAOCKOCTbH0. KacaHwe Lapa v cepsl
MAOCKOCTb0. Bug 1 n3o6paxkeHue Lwapa

61

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

62

YpaBHeHwue cepbl. Mowaab chepbl 1 eé
yacTei

63

CvMMeTpUS cepbl 1 Lapa

64

CTtepeomeTpuyeckune 3agadm Ha
[l0Ka3aTenbCTBO M BbIYMC/IEHNE,
CBA3aHHbIE CO C(hepolt 1 Lapom,
MOCTPOEHMEM MX CEYEHUI NNTOCKOCTHIO

65

CTtepeomeTpuyeckmne 3agadm Ha
[l0Ka3aTenbCTBO M BbIYMC/IEHNE,
CBA3aHHbIE CO C(hepolt 1 Lapom,
MOCTPOEHMEM UX CEYEHWI NTOCKOCTbLHO

66

MprKnagHble 3a4ayu, CBsI3aHHbIE CO
cthepoii 1 LWwapom

67

MoBTOPEHME: OKPYXXHOCTb Ha MI0CKOCTH,
BbIYMCNEHNSA B OKPY)XXHOCTU, CTaHAAPTHbIE
nogo6ums

68

Pa3ninyHble KOMGUHALMW Ten BpaLLeHUs U
MHOTOrpaHHVKOB

69

3afaun no Teme "Tena 1 NOBEPXHOCTH
BpaLjeHma”

70

3afaym no Teme ""Tena 1 NOBEPXHOCTH
BpaLLeHuna"




71

KoHTponbHas pabota "Tena u
NoBepxXHOCTW BpaLLeHna"

72

O6bEM umnuHapa. Teopema 06 06bEME
NPSMOro LunmMHapa

73

BbluncneHvie 06bEMOB Te/ C MOMOLLBHO
onpefenéHHoro nHterpana. O6LEM
KOHYyca

74

Mnowaam 60KOBOW 1 MOHON
MOBEPXHOCTMN KOHYCa

75

CTepeoMeTpUYECKME 33[auL, CBA3aHHbIE C
BbIUMC/IEHNEM 06BEMOB LIMAMHAPA,
KOHyca

76

MpuknagHble 3aga4m no teme "O6bLEMBI U
nnowaau noBepxHocten ten"

77

OO6bEM Lapa v WapoBoro CeKTopa.
Teopema 06 06bEMe Wwapa. MNnowags
cepbl. CTepeoMeTpUYECKUNE 3a4a4u,
CBA3aHHbIE C BbIYMCIEHNEM 00BEMOB
LLapa, LLapoBOoro CerMeHTa 1 LLIapoBoro
cekTopa

78

MpuknagHble 3aga4m no Teme "O6bEMBI
Ten", cBsi3aHHble C 06BEMOM Luapa n
nnowaabto cpepbl. COOTHOLLEHUA MEXAY
naowaasMm noBepxHoOCTel 1 06bEMamu
NOAOOHLIX Ten

79

Mopo6HbIe Tena B MPOCTPaHCTBe.
3meHeHne o6bEMa npu nogobuun.
CTepeomMeTpuyecKue 3aa4n, CBA3aHHbIE C




BbIYMCNEHEM 0OBEMOB TN M NNOLWAAEN
MOBEPXHOCTENA

80

KoHTponbHasa paboTa "lMnowaan
NMOBEPXHOCTU 1 06bEMBI KpYr/bIX Ten"

81

[BvxeHns npocTpaHcTBa. OTO6paXKeHUS.
[BWKeHUs 1 paBeHCTBO (huryp. Obuime
CBOICTBA [ABMXKEHWIA

82

Buabl ABMKEHWIA: NapanienbHbIi
MepeHoC, LiEHTpa/IbHast CUMMETPHS,
3epKasibHas CMMETPWSI, MOBOPOT BOKPYT
npsmoi

83

MpeobpasoBaHus nogobus. Mpsmas u
cthepa ditnepa

84

"eoMeTpUYecKUe 3a4aun Ha NPUMEHEHNE
[BWKEHUS

85

KoHTposnbHas paboTta "BeKTopbl B
npocTpaHcTee"

86

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeToA40B Kypca reometpumn 10-11
K/lacCoB, CUCTeMaTM3aLNs 3HaHWIA:
"MapannenbHOCTb NPAMBIX 1 NIOCKOCTEN
B NpocTpaHcTBe"

87

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeTOoZ0B Kypca reometpum 10-11
KNlaccoB, cUCTeMaTu3aLUns 3HaHWUIA:
"BeKTopbl B NpocTpaHcTee"

88

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeTOof0B Kypca reometpum 10-11




K/1laccoB, c1cTemMaTusaums 3HaHu1i:
"BeKTopbl B NpocTpaHcTee"

89

O6o6uatoLee NOBTOPeHME 11 NOHATHIA K
MeTOof0B Kypca reometpum 10-11
K/1laccoB, c1cTemMaTu3aums 3HaHui:
"O6bemM MHOrorpaHHuKa"

90

O6o6uyatoLee nosTopeHne 11 NoOHATWI K
MeToA40B Kypca reometpumn 10-11
K/1laccoB, c1CTemMaTusaums 3HaHui:
"O6bemM MHOrorpaHHuKa"

91

O6o6uyatoLee nosTopeHne 11 NoOHATWI K
MeTOoZ0B Kypca reometpum 10-11
K/1laccoB, c1cTemMaTusaums 3HaHu1i:
"Mnowasmn noBepxHoCTN N 06BLEMBI
Kpyrnbix Ten”

92

O6o6uyatoLee nosTopeHne 11 NoOHATWI K
MeTOoZ0B Kypca reometpum 10-11
K/1laccoB, c1cTemMaTusaums 3HaHui:
"Mnowasmn noBepxHoCTN N 06BLEMBI
Kpyrnbix Ten”

93

ToroBasi KOHTPONbHas paboTa

94

Toroeas KOHTPO/IbHaA paboTa

95

lMoBTOpeHME, 0606LLEeHME 1
cucTeMaTmn3aLms 3HaHWiA

96

McTopus pasBUTHS CTEPEOMETPUM KaK
HayKM1 1 eé posb B Pa3BUTUN
COBPEMEHHbIX MHXEHEPHBIX 1
KOMMbIOTEPHbIX TEXHO/MOT Ui




97

WcTopus pa3BUTUS CTEPEOMETPUN Kak
HayKu 1 eé posb B PasBUTUN
COBPEMEHHBIX MHXXEHEPHbIX U
KOMMbOTEPHbIX TEXHO/ON WA

98

VicTopua pa3BuUTUA CTEPEOMETPUM KakK
HayKW1 1 e€ posb B pasBuUTUN
COBPEMEHHbIX UHXEeHePHbIX 1
KOMMbKOTEPHbLIX TEXHONOT A

99

VicTopuna pa3BuUTUA CTEPEOMETPUM KakK
HayKW1 1 e€ posb B pasBuTUn
COBPEMEHHbIX NHXXEHEPHbBIX U
KOMMbKOTEPHbLIX TEXHONOT A

100

VicTopusa pa3BnTnsi CTepeoMeTpumn Kak
HayKu 1 eé ponb B pasBuTun
COBPEMEHHbIX MHXXEHEPHbIX U
KOMMbKOTEPHbIX TEXHOMOI NI

101

VicTopunsa pa3BuTUSA CTEPEOMETPUM KakK
HayKu 1 eé ponb B pasBmuTun
COBPEMEHHbIX MHXXEHEPHbLIX U
KOMMbKOTEPHbIX TEXHOMOI NI

102

VicTopusa pa3BuUTUSA CTEPEOMETPUM KaK
HayKu 1 eé ponb B pasBuTun
COBPEMEHHbIX MHXXEHEPHbIX U
KOMMbKOTEPHbIX TEXHOMOI NI

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102







YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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