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MOACHUTEJIbHAA 3ATNMNCKA

FeomeTpusa ABNSETCH OAHMM U3 6a30BbIX KYPCOB Ha YPOBHE CpefHEro 06LLEero
obpa3oBaHMA, TakK KakK o06ecrneymBaeT BO3MOXXHOCTb W3Y4YeHUs AUCLMUMINH
eCTEeCTBEHHO-Hay4YHON HanpaB/eHHOCTU U MPeAMETOB TYMaHUTapHOro LMKna.
MOCKONbKY NOrnyeckoe MbiLleHne, OpMUPYEMOE MPU N3yyYeHnn o06yyatroLmmMmcs
NOHATUMHBLIX OCHOB TEOMETPUU, MNpPU [OKasaTe/lbCTBE TeOpeM U MOCTPOEHUU
LIeNOYKM NIOrMYECKMX YTBEPXKAEHWIA NPY PELLEHUN reOMeTPUYeCKMX 3afad, yMeHue
BblABUraTb ¥ OMpoBepratb rUNoTe3bl HENOCPeACTBEHHO WCMNOMb3YKOTCA MU
peLleHnn 3a4a4 ecTeCTBEHHO-HAaYUYHOr0 UMK/a, B YaCTHOCTU (DM3NYECKUX 3aaay.

Llenb ocBoeHUs1 nporpaMmMbl y4eb6HOro Kypca «l"eomeTpusi» Ha yrnybnéHHom
YPOBHE - pa3BUTME MHAMBUAYASIbHbIX CIOCOOHOCTEN 06Yy4YatoLMXCs NP U3YYeHUN
reoMeTpuMn, Kak COCTaBsilOllen npeaMeTHOM obnactm «Matematmka u
NH(hopMaTMKa» Yepes obecrneveHe BO3MOXHOCTM NPMOBPETEHMSA N UCMOb30BaHWS
60s1ee rny60KNX reoMeTpUYeCKMX 3HaHUM 1 AeUCTBUNA, CNeuUPUUHbIX TeOMETPUN,
1 HeobXOAMMbIX ANS YCNELIHOro NpojeccnoHanbHOro 0b6pas3oBaHns, CBA3aHHONO C
MCNOMIb30BaHNEM MaTeMaTUKN.

MpuopnTeTHLIMK 3af@4amMn  Kypca TFeoMeTpum Ha Yriayo6n1éHHOM YPOBHE,
pPacLUMPAKOLLMMUN 1 YCUNNBAIOLWMMN KYpC 6a30BOro YPOBHS, ABNSAKOTCA:

pacluMpeHne NnpeacTaBieHNss 0 FeOMeTPUN Kak 4YacTu MUPOBOW KyJbTYpbl U
(hopMMpOoBaHMe OCO3HAHMA B3aMMOCBA3M FeOMeTPUM C OKPYXKatoLWMM MUPOM;

(hopMMpoBaHMe nNpeacTaBNeHMss O MPOCTPAHCTBEHHbLIX (Mrypax Kak o
BXXHENLIMX MaTeMaTMUYecKUX MOAEeNsiX, MO3BOMSOWMX OMUCbIBaTb U U3y4aTb
pasHble SIB/IEHNA OKPY>KaloLLEro Mmpa, 3HaHve NOHATUIHOIo annapata no pasgeny
«CTepeomMeTpus» y4e6HOro Kypca reoMeTpuu;

(hopMmpoBaHune yMeHUS BNafeThb OCHOBHbIMU NOHATUAMMN 0
NPOCTPAHCTBEHHbLIX (Urypax K WX OCHOBHbIMW CBOWCTBaMW, 3HaHWE TEOpeM,
opMyn M yMEHME WX MPUMEHSATb, YMEHUS [OKasbiBaTb TEOPEMbl W HaxOAUTb
HecTaHAapTHble CNoCcobbl peLleHns 3aaay;

(hopMMpOBaHME YMEHUSI pacno3HaBaTb Ha YepTeXxxax, MOAensax u B peasibHOM
MUPe MHOrorpaHHMKM 1 Tefa BpaweHus, KOHCTPYMpOBaTb reoMeTpuyecKkme
MOAenu;

(hopMUpOBaHNE MNOHMMaHUA BO3MOXHOCTM aKCMOMATMUYECKOro MOCTPOEHMUS
MaTeMaTM4YeCcKUX Teopuii, (POPMMPOBAHME MOHUMAHUS POAN aKCMOMATUKMA MNpu
NPOBEAEHNN PaCcCy>XAEHWUNA;

(hopMMpOBaHME YMeHUS BMafeTb MeTofamu [0Kas3aTeslbCTB W a/iropuTMOB
PeLLEHNS, YMEHUA UX NMPUMEHSTb, MPOBOAUTL AOKa3aTe/bHble PacCy>XAeHUS B X0Ae
PELLEHNSI CTEePeoOMETPUYECKMX 3adady W 3aday C MNPaKTUYECKMM Cofep>KaHueM,
(hopMupoBaHMe  NpefcTaBneHMs O  HeobGXOAMMOCTM  [OKasaTe/NlbCTB  MNpw



060CHOBaHUM MaTeMaTUYECKNX YTBEPXKAEHUIA N PONN aKCMOMATUKN B MPOBEAEHUM
[Ae[YKTUBHbBIX PacCy>XAeHWN;

pasBuTMe U  COBEPLUEHCTBOBAHWE WHTE/NIEKTYa/IbHbIX W TBOPYECKUX
criocobHocTen obyvaroumxcs, No3HaBaTe/IbHOWM aKTUBHOCTWU, MUCCNeaoBaTe/IbCKNX
YMEHWIA, KPUTUYHOCTU MbILLNEHUS, UHTEPECA K U3YYEHUIO TeOMeTpun;

(hopmupoBaHne (YHKLMOHANIbHOW PaMOTHOCTM, PefieBaHTHOW TFeoMeTpUn:
YMEHUSA pacro3HaBaTb MPOSABIEHUA T[EOMETPUYECKUX MOHATUIA, OOBLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX YXM3HEHHbIX CUTyauuax W Npu M3yYeHUn Apyrunx
yYeOHbIX  MNPeAMeTOB, MPOSAB/EHWUA  3aBUCUMOCTEM M 3aKOHOMEPHOCTEMN,
MOJENMPOBaHNS peasibHbIX CUTYyaLuA, WCCef0oBaHUA MOCTPOEHHbLIX MOZENeNn,
NHTEpNpeTaumn NoJlyyYeHHbIX pe3y/bTaToBs.

OCHOBHbIMW cOfepXXaTe/lbHbIMU JIMHUAMW Y4ebHOro Kypca «l eomeTpusi» B
10-11 knaccax asnsaTCcA:  «[1pAMble ¥ MJIOCKOCTU B MPOCTPAHCTBEY,
«MHororpaHHuUKn»,  «Tena  BpaweHua», «BekTopbl 1  KoopAwHaTbl B
NPOCTPaHCTBe», «[ABMKEHNS B NMPOCTPAHCTBEY.

CgopmynmposaHHoe Bo PIrOC COO TpeboBaHMe «yMeTb OMeEPUPOBaTb
NOHATUAMM», PenieBaHTHbIMW reOMeTpumn Ha yriy6néHHoM ypoBHe 06y4eHns B 10-
11 knaccax, OTHOCUTCA KO BCEM cofep)XaTeflbHbIM NIMHUSIM Yy4ebGHOro Kypca, a
(hOpMUpOBaHNE  JIOTUYECKUX  YMEHWUW  pacrnpefenseTtca He  TOMbKO MO
cofepaTefibHbIM IMHUSAM, HO U NO rogam o6y4deHusi. Cogep>kaHne obpasoBaHUS,
COOTBETCTBYHOLLEE MPeAMETHbIM pe3y/nbTaTaM 0CBOeHUs PeaepasibHON paboyeit
nporpamMmbl, pacnpefenéHHbIM Mo rogam 00y4YeHus, CTPYKTYPMPOBaHO TaKuUM
06pa3oM, YTOObl KO BCEM OCHOBHbIM, MPUHLUMMNNAILHBIM BOMNpocam 06y4yaroLlimecs
obpalanMce  HEOAHOKpaTHO. 3TO  MNO3BOJISIET  OpraHW3oBaTb  OBMafeHue
reoOMeTPUUYECKUMM MOHATUAMM U HaBblKaMM MOC/eA0BaTENIbHO U MOCTYyNaTeslbHoO, ¢
CO6/1I04EHMEM MPUHUMMA MPEEMCTBEHHOCTU, & HOBblE 3HaHWUS BK/HOYaTb B OOLLYHO
CUCTEMY FeOMeTPUYECKNX MNPeACTaBeHUIA 06y4vatoLMXCs, pacLumnpss u yrnyonss
e€, 06pasys NPoYHbIE MHOXKECTBEHHbIE CBSI3W.

Mepexog K N3y4YeHUO reoMeTpun Ha Yriy61EHHOM YPOBHE MO3BOMSET:

cosgatb  ycnosus  ana  auddepeHumaumm - 00yyeHUs,  MOCTPOEHUS
NHAMBUAY&/IbHBbIX — 00pa3oBaTe/ibHbIX  Mporpamm, obecrneuntb  Yrny6néHHoe
N3y4yeHre reOMeTPUN Kak COCTaBNAIOLLEN yyebHOro npegmeTta «MarteMaTumka,

NOArOTOBUTbL 00YyYalOLWMXCA K MPOAO/DKEHUIO U3YYEHUA MaTeMaTUKU C
yUyéTOM Bblbopa Oyayulein npodeccun, obecneymBas MPEEMCTBEHHOCTb MeXAy
o6LWMM 1 NpodecCnoHaibHbIM 06pa30BaHMEM.

Ha wu3yuyeHne yuebGHOro Kypca «leomeTpusi» Ha Yrny61neHHOM YpPOBHe
otBogmTca 204 yaca: B 10 knacce - 102 yaca (3 yaca B Hegento), B 11 knacce - 102
yaca (3 yaca B Hefento).



COLEP>XAHVE OBYYEHWA
10 K/TACC

NpsAMble 1 NJIOCKOCTW B MPOCTPaHCTBe

OCHOBHble ~ MOHATUA  CTepeomeTpuu.  Touyka, nNpsamas,  MIOCKOCTb,
NpocTpaHcTBO. [loHATME 06 akcMomaTU4eCKOM TMOCTPOEHUM CTepPEeOMETPUN:
aKCMOMbI CTEPEOMETPUN W CNEACTBUA U3 HUX.

B3avMHOe pacnonioxxeHne npsMbIX B MPOCTPaAHCTBE: MNepecekaroLLmecs,
napasnefibHble 1 CKpelimBarowmecs npsamble. [pr3HaKM  CKpeLLnBatoLLmMXCS
npsMbIX. [MapainesibHOCTb NPAMBbIX U MIOCKOCTE B MPOCTPAHCTBE: napasiiefibHble
npsiMble B NPOCTPAHCTBE, Napaie/lbHOCTb TPEX NPAMbIX, Napasine/lbHOCTb NPAMON
M nnockoctu. [MapannenbHoe U LeHTpa/lbHOe MNPOEKTUPOBaHME, M306paXkeHMe
(mryp. OCHOBHble CBOWCTBa Mapafie/lbHOro MNPOEKTUPOBaHuA. 1306paxkeHne
(hmryp B napasinenbHoM NPoeKuMn. YT/bl ¢ COHanpaBfeHHbIMW CTOPOHaMW, Yrosn
MeXay NpsAMbIMKA B NPOCTPaHCTBe. MapanfenbHOCTb MOCKOCTEN: napasie/bHble
NMI0CKOCTMN, CBOMCTBA napannenbHbIX NSIOCKOCTEN. MpocTenwmne
MPOCTPaHCTBEHHbIE  (PUIYpbl Ha  MJIOCKOCTW:  TeTpasdp, napainenenvnes,
NMOCTPOEHME CEYEHUI.

MepneHANKYNSPHOCTb MPSIMOA M MIOCKOCTW: MEepPreHAMKYSPHbIE MpsiMble B
MNPOCTPaHCTBe, MpsiMble NapasifieflbHble W MNepreHAMKYISAPHbIE K MI0CKOCTH,
NPU3HaK nNeprneHAMKYNAPHOCTM MPSMOM U MIOCKOCTW, Teopema O MpsMOit
neprneHauKyspHON M/IOCKOCTW. OpToroHasnbHoe NMPOEKTUPOBAHUE.
MeprneHAVKYNAP U HaK/IOHHbIE: PAcCTOSHME OT TOYKWM A0 MJI0CKOCTU, paccTosHue
OT MPSAMOW A0 MNJIOCKOCTU, NPOeKUUs uUrypbl Ha Na0CKOCTb. MeprneHanKynspHOCTb
M/IOCKOCTEN: NPU3HaK MepneHanKYNapHOCTM ABYX MJIOCKOCTei. Teopema 0 TPéX
neprneHanKynspax.

Yrnbl B MPOCTPaHCTBE: Yrofl MeXay MpsMON 1 MIOCKOCTbIO, ABYrPaHHbIN
Yron, MHerHbIN yron ABYrpaHHoro yrna. TPEXrpaHHbIA ¥ MHOrOrpaHHble Yriibl.
CBolicTBa MI0CKMX YI/10B MHOTOrpaHHoro yrna. CBoMcTBa NOCKUX W ABYTPaHHbIX
YI/10B TPEXTPAHHOIO yrna. TeopeMbl KOCUHYCOB W CUHYCOB A/19 TPEXTPaHHOr O yra.

MHororpaHHUKN®

Buabl MHOrorpaHHMKOB, pa3BépTKa MHororpaHHuka. [lpusma: n-yronbHas
npu3ma, NpsAmas U Hak/IOHHas Npu3Mbl, 6OKOBast 1 MOMHasA MOBEPXHOCTb MPU3MbI.
Mapannenenuneq, NPAMOYro/ibHbIA Napannenenvnes n ero cBoicTea. Kparyaniume
MyT Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. [NpocTpaHCTBEHHas
Teopema Mudaropa. Mupamnga: n-yrosnbHas nupammia, npaBu/ibHas U yCeYEHHas
nupamnabl. CBONCTBa pébep M OGOKOBbIX TrpaHerd MNpaBWUIbHOW MNupamMuapl.
MpaBu/bHblE MHOFOrpaHHWKW: MpaBWbHas nNpvM3mMa W MpaBWbHas nupamnaa,



npaBubHasa TPeyrosibHas Nupamuaa 1 NpaBUNbHbIA TeTpasaap, Ky6. MNpeactaBneHmne
0 NPaBW/IbHbIX MHOTrOrpaHHMKax: OKTasAp, AO4EeKa3ap W MKOocasjp.

BbluncneHne 31eMeHTOB MHOrFOrpaHHUKOB: pébpa, AnaroHaiu, Yribl.
Mnowaab OOKOBOW MOBEPXHOCTM W TMOHOW MOBEPXHOCTU MNPAMONA  MPU3MBb,
nnoLab OCHOBaHWin, TeopeMa 0 6OKOBOI NMOBEPXHOCTM MPSAMON Npu3ambl. Miowass
OOKOBOW MOBEPXHOCTM U TMOBEPXHOCTM MpaBUNbHOWN nNupamMnibl, Teopema o0
naowaan yce4éHHom nupammnibi.

CumMmeTpua B MPOCTpPaHCTBE.  OfIeMEHTbl  CUMMETPUU  MPaBUSIbHbIX
MHOrOrpaHHMKoB. CuUMMeTpuUss B TMPaBWU/IbHOM MHOTOrpaHHUKE: CUMMETPUA
napannenenunena, CUMMETPUS MNPaBUbHbLIX MNPU3M, CUMMETPUS MPaBU/IbHOM
nupamunasbi.

BeKTopbl 1 KOOpAMHATLI B MPOCTPaHCTBe

MOHATUA: BEKTOP B MNPOCTPaHCTBE, HYNEBOW BEKTOP, A/IMHA HEHY/EBOro
BEKTOpPa, BEKTOPbl KOJI/IMHEeapHble, COHanpaB/ieHHble 1 MPOTUBOMO/IOXHO
Hanpas/ieHHble BEKTOPbl. PaBeHCTBO BEKTOPOB. [leNCTBUA C BEKTOpPaMU: C/IOXeHWe
W BblUMTaHME BEKTOPOB, CyMMa HECKO/IbKUX BEKTOPOB, YMHOXEHWe BEKTOpa Ha
ymcno. CBOWCTBa C/OXEHUA BeKTOPOB. CBOMCTBA YMHOXEHUA BEKTOPa Ha 4uCno.
MoHATME KOMMNnaHapHble BeKTopbl. [Mpu3HaK KOMMNAaHapHOCTU TPEX BeKTOPOB.
lNpaBnno napannenenunefga. TeopemMa O Pas/iOXXeHUW BeEKTOpa MO TPEM
HeKOMMjaHapHbIM  BekTopam.  [lpsMoyrosbHas  cuctemMa  KoopauHat B
npoctpaHcTBe. KoopauHatel BekTopa. CBf3b Mexay KoopAuHaTamu BeKTopa W
KoopauHatamu TOYeK. Yron wmexay Bektopamu. CKanifapHoe MpousBefeHue
BEKTOPOB.

11 KNACC

Tena BpalleHUA

MoHATMA:  UMAMHAPUYECKass  MOBEPXHOCTb, KOHUYeCKass  MOBEPXHOCTb,
chepryeckasd MNOBEPXHOCTb, 06pasyolive MOBepPXHOCTeW. Tena BpalleHus:
UNIVHAP, KOHYC, YCEYEHHbIN KOHYC, cihepa, Wwap. B3avMHoe pacnonioxeHue cepbl
W MIOCKOCTW, KacaTe/lbHas MJIOCKOCTb K cepe. M306paxkeHne Ten BpalleHWs Ha
MI0CKOCTW. Pa3BépTKa unnvHapa u KoHyca. CuMmmeTpusa ciepbl 1 Lwapa.

O6bEM. OcHOBHble CcBOWCTBA O06bLEMOB Ten. Teopema 06 060béMe
NPAMOYrofibHOro napannenenunesa u cneactens U3 Heé. O6BEM Mpamon w
HaK/IOHHOW MpU3Mbl, LUANHAPA, Nupamuibl 1 KoHyca. O6bEM Luapa U LWapoBoro
CermMeHTa.

KombuHaumn Ten BpaweHns W MHOrorpaHHuUKos. [lpu3ma, BMvcaHHas B
UAVHAP, OMMCaHHas oKoMo uwnvHgpa. [lepeceyeHne cepbl M wapa ¢
MIOCKOCTbIO. KacaHue Lwapa W cdepbl NAOCKOCTbHO. [MOHATWME MHOrorpaHHuKa,
OMMCaHHOro OKOMO cepbl, cdepbl, BMNUCAHHONW B MHOFOrpaHHWK WM Teno
BpaLLeHus.



Mnowaab NOBEPXHOCTU UMAMHAPA, KOHyca, naowaib cdepbl U eé 4acTei.
Mogo6bue B npoctpaHcTBe. OTHOWeEHME O06BLEMOB, MNoWaAei MNOBEPXHOCTEN
nofobHbIX ¢uryp. lNpeobpaszoBaHue MNofo6UA, romoTeTus. PewleHue 3afjady Ha
NJI0CKOCTU C UCMNOJIb30BaHNEM CTEPEOMETPUYECKMX METOZOB.

MocTpoeHne cevyeHU i MHOTOrpaHHMKOB W TeN BPaLLeHUs: CeYeHnUs LunnHapa
(napannencHO ¥ NepPrneHaMKYNsApHO 0OCK), CedeHWs KoHyca (napannefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepe3 BEPLUMHY), CeYEHMA Lapa, MeToAbl NOCTPOEHUS
CeYeHuii: MeTo[, CNefoB, METOL BHYTPEHHEro MpoeKTMPOBaHUS, MeTOA nepeHoca
CeKyLLEeN NIOCKOCTW.

BekTopbl 1 KoOpAUHaTbLI B NPOCTPaHCTBE

BekTopbl B npocTpaHcTee. Onepaunn Haf BeKTopaMmu. BeKTOpHOe YMHOXeHME
BeKTOpoB. CBOWCTBA BEKTOPHOr0 YMHOXeHus. [pAMOyrosibHas  cucTema
KoopAuMHaT B rMpocTpaHCcTBe. KoopAmHaTbl BekTOpa. Pa3noXxeHue BeKkTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHbIA METOZ NPV PeLLUeHN reoMeTpPUYeCcKNX 3aaau.

[ABV>XeHNA B NpocTpaHCTBe

[BWKeHUsA npocTpaHcTBa. OTO6GpaxeHWA. [BMXKEHUA W PaBeHCTBO Quryp.
O6wue cBOWNCTBa [ABWXEHUA. Buabl [ABWXEHWIA: NapannefnbHblil  NepeHoc,
LeHTpa/lbHad CUMMETPUS, 3epKasibHas CUMMETPUA, MOBOPOT BOKPYr MPSAMON.
MpeobpasoBaHna nogobus. Mpsmas n cipepa Jiinepa.



MNMAJAHVNPYEMBbBIE PE3YJIbTATbl OCBOEHUNA YYEBHOI'O KYPCA
«FEOMETPUA»  (YTNYBNEHHbLIA  YPOBEHb) HA YPOBHE

CPEOHEI O OBLWWEIO OBPA3SOBAHUA
JINMYHOCTHDbBIE PE3YJIbTATbI

1) rpaxgaHcKoe BocnUTaHUeE:

ChOPMMPOBAHHOCTb FPaXKAAHCKOM Mo3mummn oby4vatoLlerocs Kak akTUBHOIO 1
OTBETCTBEHHOI0 Y/IEHa POCCUICKOro 06LeCcTBa, NpeAcTaB/ieHMe 0 MaTeMaTUYECKMUX
OCHOBaX (DYHKUWOHUPOBaHWUA  pas/IMYHbIX  CTPYKTYP, SBMEHWIA, npoueayp
rpakgaHckoro  oébuwectsa  (BblGOpbI, onpocsl W ApYyroe),  yMeHue
B3aMMOJENCTBOBaTb C COLMAIbHLIMA  WHCTUTYTaMW B COOTBETCTBUM C WX
(QDYHKUMAMU 1 HA3HAYEHWEM;

2) NaTpUoOTUYECKOe BOCMUTAHWUE:

C(hOpPMUPOBAHHOCTb POCCUMNCKOM TpaXAaHCKOW WAEHTUYHOCTU, YBaXKEHUS K
NPOLU/IOMY U HAaCTOALEMY POCCUMACKON MaTemMaTuKW, LEHHOCTHOE OTHOLUEeHMe K
[AOCTMXKEHUAM POCCUNCKNUX MATEMAaTUKOB W POCCUINCKOM MaTeMaTUYeCKOM LUKO/bI,
MCNOMNb30BaHNEe 3TUX [OCTMDKEHWA B APYTMX HayKax, TeXHO/orusx, cdgepax
3KOHOMUKMU;

3) AyXOBHO-HPaBCTBEHHOE BOCNUTaHME:

OCO3HaHMe [AYyXOBHbIX LEHHOCTEN POCCUIACKOro Hapoga, CpopMMPOBaHHOCTb
HPaBCTBEHHOIO CO3HaHMWA, 3TUYECKOro MOBeAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
NPUMEHEHNEM [LOCTUMXKEHUNIA HAyKN N OeATENIbHOCTbIO YYEHOIro, 0CO3HaHMe INYHOIO
BK/1aZa B MOCTPOEHME YCTOMYMBOIO 6yayLLEro;

4) acTeTN4YeCcKOoe BOCMNUTaHUE:

aCTeTUYeCKOe OTHOLUEHME K MUpY, BK/IKOYasA 3CTETUKY MaTeMaTUyecKmnx
3aKOHOMEPHOCTEN, 0ObEKTOB, 3aa4, PeLLUeHNiA, pacCy>XaeHniA, BOCIPUUMUYNBOCTDb K
MaTeMaTU4eCKMM acrekTam pas/iIMyHbIX BUAOB UCKYCCTBA,

5) dhm3nyeckoe BocnuTaHMe:

CPOPMUPOBAHHOCTb  YMEHUS MNPUMEHATb  MaTeMaTuyeckMe 3HaHUA B
NHTepecax 30p0OBOro 1 6e3onacHoro obpasa XM3HW, OTBETCTBEHHOE OTHOLLEHME K
CBOEMY 3[0POBbIO (340POBOE NUTaHME, COaNaHCMPOBAHHbLIA PEXUM 3aHATUIA W
oTAbIXa, perynspHas (m3nyeckas akTMBHOCTb), (DU3MYECKOE COBEPLLUEHCTBOBaHWE
NpU 3aHATUAX CNOPTUBHO-0340POBUTENIbHON AeATENIbHOCTHIO;

6) TpyAoBOe BOCNUTaHWUE:

FrOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTU TPyAoNobus, uHTepec K
pas3nnyHbiM  cdepam  NPOMECCUOHaNIbHOM  AeATeNIbHOCTM,  CBA3aHHbIM
MaTeMaTUKOM W €€ MNPUIOKEHUAMU, YMeHMe CcoBepLuaTb OCO3HaHHbIM BbIGOP
oyayllen npoeccum W peasi3oBbiBaTb COOCTBEHHbIE >KM3HEHHbLIE M/aHbl,
rOTOBHOCTb UM CMOCOBGHOCTb K  MaremMaTUyecKOMYy  00pa3oBaHWIO U



caM0o06pa30BaHMIO Ha MNPOTSHKEHUN BCEl XKU3HW, TOTOBHOCTb K aKTUBHOMY
YyYacTuO B PELLEHMM MPAKTUYECKUX 3afay MaTemMaTUYeCKOW HamnpaBneHHOCTH;

7) 3KONOrn4yeckoe BocnuTaHue:

ChOPMMPOBAHHOCTb  3KOJIOTMYECKOW  Ky/bTypbl, MOHMMaHWE  B/IMSHUA
COLMa/IbHO-3KOHOMMNYECKUX MPOLECCOB Ha COCTOSIHME MPUPOAHOI M COLMaIbHOM
cpefbl, 0CO3HaHKe rN06aIbHOr0 Xapakrepa 3KO/0rMyeckmux npobaem, opyeHTaums
Ha MPMMEHEHNe MaTemMaTUUYEeCKMX 3HaHWA AN peleHus 3adad B 06/1acTu
OKpY>KatoLLleld cpefbl, MNJaHMPOBaHME MOCTYMKOB U OLEHKN WX BO3MOXHbIX
NOCNeACTBUM ANSi OKPY>XKAKOLLEN cpeapl;

8) LEHHOCTV Hay4HOro No3HaHWA:

CchOpMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLEINO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HayKn 1 0OLLECTBEHHON MPaKTUKK, MOHMMaHe MaTeMaTUYeCKO
HayKW Kak chepbl Ye/I0BEYECKOI AesTeNIbHOCTU, 3TanoB eé pa3BMTUS U 3HAYNMOCTU
ANS PasBUTUA LUMBUAN3ALUMA, OBNafeHME S3bIKOM MaTeMaTUKM U MaTEMaTUYECKON
KyNbTypoOli Kak CpeACcTBOM MO3HaHWS MMUPa, FOTOBHOCTb OCYLLECTBASATh MPOEKTHYHO
N nccnenoBaTesibCKyHo AeATeNIbHOCTb MHANBUAYAIbHO 1 B Fpynne.

METATMPEOMETHDBIE PE3YJIbTATDI

Mo3HaBaTe/bHble YHUBEPCa/IbHbIE yHebHble AeNCTBUS

Bas3oBble norvyeckue gencTBuA:

BbISBNATL U XapaKTepu3oBaTb CYLLUECTBEHHble MNPU3HaKM MaTeMaTUyecKmx
OOBLEKTOB,  MOHATUI, OTHOLUEHWA  MeXAy  MNOHATUAMYK,  (hOPMYSIMPOBaTh
onpefeneHnss NOHATUI, yCTaHaB/MBaTb CYLLECTBEHHbIM MPU3HaK Knaccugukauumn,
OCHOBaHWA 15 0606LLEHUS 1 CpaBHEHUS, KPUTEPUM NPOBOAMMOrO aHa/In3a;

BOCMpUHMMaTb,  (opMy/nMpoBaTb W Npeobpa3oBbiBaTb  CY>KAEHUS:
YTBEpPAMUTE/NbHbIE N OTPULATENIbHbIE, AUHUYHBIE, YACTHbIE U 00LLME, YCIIOBHbIE;

BbISIBNSATbL MaTemMaTuyeckne 3aKOHOMEPHOCTU, B3aMMOCBSA3N U NPOTMBOPEUns
B (paKTaX, AaHHbIX, HABNIOAEHUSAX U YTBEPXAEHUAX, MpegiaraTb KpuTepun Ans
BbISIB/IEHWA 3aKOHOMEPHOCTEW W NMPOTUBOPEUMIA;

filenatb BbIBOAbI C WCMNOJSIb30BAHWEM 3aKOHOB JIOTWKMW, [OeOYKTUBHbLIX W
NHOYKTUBHbIX YMO3aK/THOYEHNIA, YMO3aK/THOUEHWIA N0 aHa/Iornu;

NPOBOANTbL CAaMOCTOATE/IbHO A0KAa3aTe/IbCTBA MAaTEMATUYECKUX YTBEPXKAEHUN
(MpsIMble 1 OT NPOTMBHOrO), BbICTPaMBaTb apryMeHTauuo, NpUBOAUTbL NPUMEPbI U1
KOHTPrpuMepbl, 060CHOBbLIBaTb COOCTBEHHbIE CY>KAEHWUS 1 BbIBOAbI;

BblOMpaTb cnocob peweHns y4yebHO 3ajaum (CpaBHMBATb HECKOJIbKO
BapMaHTOB peLUeHns, BblOUpaTb Hanbosee NOAXOAALNIA C YHETOM CaMOCTOATE/IbHO
BblE/IEHHbIX KPUTEPUEB).

BaszoBble nccrefoBaTeNlbCKUE AeNCTBUS:



MCMNOMb30BaTb BOMPOCbl KakK WUCCNefoBaTENbCKUA MHCTPYMEHT MO3HaHUS,
(hopmynmMpoBaTb  BOMPOCbI,  (UKCMpylOLME  MNPOTMBOpPeYne,  Npobniemy,
yCTaHaBNMBaTb WCKOMOE W f[aHHOoe, (JOpMMpPOBaTb MUMOTE3Y, aprymMeHTUpoBaTb
CBOO MO3MLMIO, MHEHME;

NPOBOAMTbL CaMOCTOSITE/IbHO CM/IaHMPOBAHHbIA 3KCMEPUMEHT, UCCeAoBaHMe
Mo YCTaHOB/IEHNIO OCOOGEHHOCTEN MaTeMaTUYeCKOro 06beKTa, ABMEHUSs, npouecca,
BbISIB/IEHMIO 3aBMCMMOCTEN MeXay 00beKTamu, SSBNEHUAMU, MPOLECCaMu;

CaMOCTOSITENIbHO (hopMynMpoBaTb 00606LLEHNA W BbIBOAbI MO pe3ynbTaTtam
NpoBeAEHHOr0  HabMAEHMs,  WUCCNeAOBaHUsi,  OLEHMBaTb  [OCTOBEPHOCTb
MOMYYEHHbIX Pe3ynbTaToB, BbIBOJOB N 0606LLEHWI;

MPOrHO3MpoBaTb BO3MOXKHOE pa3BUTME MpoLecca, a Takke BblgBuUratb
NpPeAnooXeHUs 0 ero pasBUTUM B HOBbIX YC/TOBUSIX.

PaboTa ¢ MHhopmauueii:

BbISABNATb AehUUUTBI MHGOPMaLMK, AaHHbIX, HEOGXOAUMBIX Ans OTBeTa Ha
BOMPOC W 47151 peLleHnNs 3afauu;

BblOMpaTb UH(OPMALMIO U3 MCTOYHUKOB Pa3INYHbIX TUMOB, aHaNN3MpPoBaTh,
CUCTeMaTU3MpPOBaTb I MHTEPNPETMPOBATb MHOPMALMIO Pa3/IMUHbLIX BUAOB 1 (hopM
npeacTaBneHus;

CTPYKTYpUpoBaTb MHMOPMaUmMio, MpeacTaBisTb €€ B pas/MyHbIX (opmax,
NNAOCTPUPOBATb FpanyecKu;

OLIeHMBaTb Ha&XXHOCTb NHopMaLm no CaMOCTOATE/TbHO
chopMyNMPOBaHHBIM KPUTEPUSIM.

KoMMyHMKaTMBHbIE YHUBEPCa/IbHbIE Y4ebHble AeiiCTBUS

OO6LeHMe:

BOCNPUHMMaTb U (hOPMYNNPOBaTb CYXXOEHUS B COOTBETCTBUN C YCNOBUAMMN U
Le/IAMU O6LLIEHNS, ACHO, TOYHO, FPaMOTHO BbIPaXKaTb CBOK TOUKY 3PEHUSI B YCTHbIX
W MUCbMEHHbIX TeKCTaxX, fJaBaTb MOSCHEHUS MO XO4Y pelleHns 3agaquwu,
KOMMEHTMPOBaTb NOJyYEHHbI pe3ynbTart;

B X04e 06CYyXAeHus 3afaBaTb BOMPOCbI MO CYLLECTBY OOCY>XAaeMON TEMbI,
Npo6/ieMbl, pellaeMOin 3ajaudn, BbICKasblBaTb WAEW, HalUe/IeHHble Ha MOUCK
PELLEHNS, COMOCTaBMATL CBOW CYXAEHUS C CYXXAEHUAMW [APYrnx Y4aCTHUKOB
Ananora, obHapy»XmBaTb pas3iMyume W CXOACTBO MNO3MLMIA, B KOPPEKTHON hopme
(hopMy/IMpoBaTh pasHoriacus, CBOM BO3PaXKEHWUS;

NpeacTaBNATb pe3y/ibTaTbl PelleHns 3afayvu, SKCMepUMeHTa, UCCefoBaHus,
NpoeKTa, CaMOCTOATeNIbHO BblGMpaTb (opmaT BbICTYMEHMA € Y4YETOM 3afad
npeseHTaUMmM N 0CO6EHHOCTEN ayauTOpPUMN.

PerynatmeHble YHMBeEPCa/IbHble yYebHble [eCTBUSA
CamoopraHusauus:



COCTaBNATbL NfaH, aifopUTM peLLeHnsa 3aga4vun, BblbMpaTb Cnocob pelleHus ¢
YUYETOM MMEIOLLMXCSH PECYpPCcoB U COBCTBEHHbLIX BO3MOXHOCTEM, apryMeHTUpPOBaThb
N KOPPEKTUPOBaTb BapmaHTbl PELUEHNA ¢ YYETOM HOBOI MHopMaLuu.

CaMOKOHTPO/1b, 3MOLUMOHASIbHbINA UHTENNEKT:

BNafleTb  HaBblkaMW  MO3HaBaTeNlbHOW  pedieKCMM  KaK  OCO3HaHWsA
COBEpPLUAEMbIX OENCTBUA U MbIC/INTENIbHBIX MPOLECCOB, UX Pe3ynbTaToB, BMafeTb
crocobamn CcamMoOnpoOBEPKKW, CaAMOKOHTPO/IA Mpouecca ¥ pesyfbTata peLleHus
MaTeMaTUYeCKOWN 3agayv;

npeaBUAETb TPYAHOCTU, KOTOPblE MOrYT BO3HUKHYTb MPU PELLEHUN 3adaun,
BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb HA OCHOBE HOBbIX OOGCTOSTENLCTB, AAHHbIX,
HaAeHHbIX OLUMOOK, BbISBNEHHbLIX TPYLHOCTEN;

OLEeHMBaTb COOTBETCTBME pe3y/nbTarta LUen U YCIoBUAM, OOBACHATL NPUYNHBI
[JOCTVKEHNS UMW HEAOCTUXKEHMSA Pe3ynbTaToB AeSATeNbHOCTW, HaxXoAuUTb OLUMNOKY,
[laBaTb OLIeHKY NPUOBPETEHHOMY OMbITY.

CoBMeCTHas fesaTeNlbHOCTb:

NOHUMaTb U MCMO/Mb30BaTb MPenMyLLecTBa KOMaHAHOW U MHAMBUAYaSIbHOW
paboTbl MNpU  pelleHnMn Yy4yebHbIX 3aja4y, nMPUHUMaTb LUelb  COBMECTHOW
[eATeNnbHOCTW, MaHMpoBaTb OpraHM3auuto COBMECTHOM paboTbl, pacnpefensTtb
BUAbI PaboT, AOroBapmBaTtbCA, 06Cy>XaaTh NpoLecc 1 pe3ynbTaT paboTbl, 0606LaTb
MHEHUSI HECKO/bKUX MOAEN;

y4yacTBOBaTb B rpynmnoBbiX opmax paboTbl (06CYXAEHUS, 0OOMEH MHEHWA,
«MO3r0Bble LUTYPMbI» U UHbIE), BbIMO/IHATL CBOK YacTb PaboTbl 1 KOOPANHUPOBATbL
CBOV OENCTBUSA C APYTMMW YfleHaMn KOMaH/bl, OLEeHMBaTh Ka4eCTBO CBOEro BK/aja
B 0OWMA NPOAYKT MO0  KpUTEpUsM, CHOPMY/MPOBAHHLIM  Yy4YaCcTHUKaMu
B3aMMO/IENCTBUSI.

MPEOMETHbBIE PE3YJIbTATDbI

K KoHuy 10 Knacca o6yuvatolniics HayunTes:

¢ CBOGOAHO OMEPMPOBaTb OCHOBHBLIMW MOHSATUSMU  CTEPeoMeTpUM  MpK
peLLeHnn 3a4a4 U NPOBEAEHNM MaTEMATUYECKUX PACCYKAEHWIA;

* MPUMEHSITb aKCUOMbI CTEPEOMETPUN U CNeACTBUS M3 HUX MPU peLleHum
reoMeTpUYecKuX 3agad;

¢ KNaccumumpoBaTb B3aMMHOE PacrosioXKeHWe MpPsiMbIX B MPOCTPAHCTBE,
MI0CKOCTeN B NPOCTPAHCTBE, MPAMbIX U MIOCKOCTEN B NPOCTPAHCTBE;

¢ CcBOGOJHO OMEpPUPOBaTb  MOHATUSIMW, CBSI3aHHLIMW  C  yriamy B
NPOCTPaHCTBE: MeXay nMNpsMbIMM B MPOCTPAHCTBe, MeXAy MNpsMOi U
M0CKOCTbHO;

¢ CcBOGOAHO OMepupoBaTh MOHATUAMU, CBS3aHHBIMU C MHOTOFPaHHMKaMU;



¢ cBOOOAHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (Mpu3Mma,
nupaMmuga, NPAMOYrosibHbIA napannenenunes, Ky6);

¢ KnaccuuumpoBaTb  MHOrOrpaHHuWKM,  BblbMpas  OCHOBaHuUA N4
Knaccngmkaunu;

e CBOOOAHO  OMepupoBaTb  MOHATUAMW,  CBA3AHHBLIMW C  CEYeHVEM
MHOrOrpaHHUKOB MN/I0CKOCTLIO;

*  BbIMNOJIHATH napassiencHoe, LleHTpa/ibHOe " OpTOroHasIbHoe
NPOEKTUPOBaHME PUIyp Ha NJIOCKOCTb, BbIMOMHATL N3006paXKEHNS PUryp Ha
M/IOCKOCTY;

* CTPOUTb CEYEHMUA MHOrOrpaHHMKOB Pa3/IMYHbIMU MeTo4aMWu, BbIMOHATb
(BbIHOCHbIE) MIOCKNE YepTeXU M3 PUCYHKOB MPOCTbIX 06BEMHbLIX Quryp:
BU[ CBepXy, COOKY, CHU3Y;

¢ BbIUACATbL  NJOWaAAM  MOBEPXHOCTEA  MHOrorpaHHMKoB  (Npu3ma,
nupamuna), reoMeTpuyecknx Ten ¢ NpuMeHeHnemM opmy;

« CcBOGOAHO OrnepupoBaTb MOHATUAMW: CUMMETPUS B NMPOCTPAHCTBE, LEHTP,
OCb 1 NJIOCKOCTb CUMMETPUU, LIEHTP, OCb U NMJIOCKOCTb CUMMETPUN (PUTYpbI;

¢ CBOOOAHO oOMepupoBaTb MOHATUAMU, COOTBETCTBYHOLLMMU BEKTOPaM W
KoopAuHaTam B MPOCTPaHCTBE;

* BbINOMHATbL AEACTBUSA Haj, BEKTOpPamu;

e pewartb 33fa4yM Ha [0Ka3aTeNlbCTBO MaTeMaTUYECKUX OTHOLUEHUIA K
Hax0oXk[eHVe reoOMeTpUYeCKUX BENINYMH, NMPUMEHSAS U3BECTHbIE METObI NPU
peLleHNN MaTeMaTU4eCKUX 3a4ay MOBbILEHHOIN0 W BbICOKOIO YPOBHS
CNOXKHOCTU;

* TMPUMEHATb MpOCTelllne MporpaMMHble CpeAcTBa U 3/1EKTPOHHO-
KOMMYHUWKaALNOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKMX 3a4ay;

* U3B/leKaTb, Mpeobpa3oBbiBaTb W WHTEPNPeTUPOBaTb WHGOPMAaLUIO O
NPOCTPAHCTBEHHbIX reOMeTpuYeckmux ¢urypax, MpPeLCTaB/leHHYO Ha
yepTexxax U PUCYHKax;

* MPUMEHSITb  MOMIlyYeHHble  3HaHWA Ha MNPaKTUKe: CpaBHWBATb U
aHa/IM3MpoBaTh peasibHble CUTYyauUW, MPUMEHATb W3YYeHHble MOHATUA B
npouecce MOUCKa  peLleHuss  martemaTuyeckum  chopmMy/IMPOBaHHOM
npo6/eMbl, MOAeNMPOBaTb peasibHble CUTYyaLMn Ha S3blke TFeoMeTpuw,
nccnegoBaTb MOCTPOEHHbIE MOZENN C MCMOJSIb30BaHUEM TFEeOMETPUYECKNX
NMOHATMIA U TeopeMm, annapata anrebpbl, pellarb MpakTUYecKue 3afayu,
CBA3aHHble C HaXOXAeHNeM reoOMeTPUYECKUX BeSIUH;

* VMeTb MNpeAcTaB/ieHUss 06 OCHOBHbIX 3Tanax pa3BUTUA TEOMETPUM Kak
COCTaBHOW 4acTn pyHAaMeHTa pa3BUTUSA TEXHOMOTUIA.

K KoHUy 11 Knacca 06y4YaroLninca HayunTcs:



CBOOOAHO oOrepupoBaTb MOHATUAMMU, CBSI3aHHbIMM C  LUWINHOPUYECKOA,
KOHMYECKOM U1 C(Pepuyeckon MNOBEPXHOCTSAMU, OOBACHATbL CNOCoObI
NOJTyYeHUs;

onepupoBaTb MOHATUAMM, CBSA3AHHbLIMW C TenamMu BPaLLEeHUs:: LWIMHAPOM,
KOHYCOM, C(Pepoi 1 Lapom;

pacnosHaBaTb Tefla BpaweHusd (UWAWHAOP, KOHYC, cdepa W Lwwap) u
00BACHATL CNOCO6LI NOMTyYeHUS TeNl BpaleHWs:;

KnaccuuumpoBaTtb B3aMMHOE pacnosioXXeHue cepbl 1 NI0CKOCTH;
BbIUMCNATL Be/INYMHbLI 3/1EMEHTOB MHOIMOrpaHHMKOB W Ten BpaleHus,
06bEMBI ¥ NNOWAaaN MOBEPXHOCTEN MHOFOrpaHHUKOB U Tes BpalleHus,
reoMeTpPUYECKNX Tes C NMpUMeHeHneM hopmy;

CBOOOAHO oOnepupoBaTb MOHATUAMM, CBA3AHHLIMW C KOMOUHaAUMAMWU Ten
BpalLleHUss 1 MHOrOrpaHHUKOB: MHOrOrpaHHWK, BMWCaHHbLIA B cdepy W
OMnucaHHbIA OKOJI0 cdiepbl, chepa, BNUCAHHAA B MHOTOrpaHHWK WAN Teso
BpaLLleHus;

BbIYMC/ISITb COOTHOLLUEHNS MeXAay MoLagsMn NoBepXHOCTEN N 06bEMaMK
NnoAo6HbIX Ten;

n3obpaxkatb M3lyyaemble QUrypbl, BbIMNOMHATL (BbIHOCHbLIE) MIOCKME
YepTeXXM M3 PUCYHKOB MPOCTbIX 0O6BEMHbLIX (Uryp: BWf CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYEHUS TeN BPaLLEeHNs;

N3BMEKaTb, WHTEPNpPeTMpoBaTb ¥ MNpeobpas3oBbiBaTb WMHGPOPMALMIO O
NPOCTPAHCTBEHHbIX TEOMETPUYECKUX (uUrypax, MpeacTaBleHHYH Ha
yepTexxax U PUCYHKax;

CBOOGOAHO OMnepupoBaTb MOHATUEM BEKTOP B MPOCTPAHCTBE;

BbIMOJIHATbL OMepauun Hag BeKTopamu;

3ajaBaTb MN/IOCKOCTb YpaBHEHMEM B AEKAPTOBOW CUCTEME KOOPAMHAT;
peLuaTb reoMeTpuUYeckne 3aaum Ha BblYMCIEHWE YT/I0B MeXAY MNPAMbIMU U
NJIOCKOCTSIMU, BbIYUC/IEHNE PACCTOAHUIA OT TOUKM A0 M/IOCKOCTU, B LIE/IOM,
Ha NPUMEHEHNEe BEKTOPHO-KOOPAMHATHONO MeTOAA MPU PeLLeHnm;
CBOOGOAHO ONEpupoBaTb MOHATUAMW, CBHA3AHHLIMU C [OBV)KEHWEM B
NPOCTPaHCTBE, 3HaTb CBOMCTBA ABVXXEHWUMN;

BbINO/IHATbL  M300PaXXeHUSs MHOrOrpaHHWKOB U Ten  BpaweHus npu
napannenbHOM  MepeHoce,  LUEHTPa/lbHOW  CUMMETPUKM,  3epKasibHOW
CUMMETPUK, NPU NOBOPOTE BOKPYr NPsSMOi, NpeobpasoBaHus nofoous;
CTPOUTb CEYEHUA MHOrOrpaHHWKOB W Tesl BPALLEHWUS: CeYeHUs LUaMHApa
(napannenbHO 1 NepneHANKYAPHO 0CK), CeYeHUA KOHyca (napannesibHble
OCHOBaHWIO U MPOXOAALLMEe Yepe3 BEPLUNHY), CEYEHMA LIapa;
MCNONb30BaTb METOAbl MOCTPOEHUA CEeYEeHWn: MeTof CefoB, METO[
BHYTPEHHEr0 NPOEKTUPOBaHUA, MeTO/ NnepeHoca CeKYLLEeN MIOCKOCTU;



[0Ka3biBaTb FreoMeTpuyecKne yTBepXKaeHWS;

NPUMEHATb FeoMeTpuyeckne (akTbl N8 PeLleHus CTePeoMeTPUYUECKMX
3afay, npegnonaratolMX HECKOMbKO LUIAroB peLleHusi, ecnn YC/oBus
NPUMeHeHMs 3aflaHbl B IBHOI W HesiBHOI hopMe;

pewartb 3a4ayn Ha [0Kas3aTeNbCTBO MaTemMaTMUeCKUX OTHOLLEHUA K
Hax0oXAeHNe FeoOMeTPUYECKUX BENYNH;

MNPUMEHSTbL MPOrpaMMHble CpefcTBa W 3MEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMbI MPU PELEHUN CTEPeOMETPUYECKUX 3aaauy;

NPUMEHATb MOMYUYeHHbIE 3HAHMS HA NMPAKTUKe: CPaBHMBATb, aHA/IM3MPOBATb
N OLEHMBATb peaNibHble CUTyauuKn, MNPUMEHSTb W3YUYEHHblE MOHATUS,
TEOpeMbl, CBOWCTBA B MPOLIECCE TOMCKA PELLUEHUS MaTemMaTUUeCcKu
cthopMynMPOBaHHOK Mpo6neMbl, MOAENMPOBaTb peasibHble CUTyaUuun Ha
S13blKe TeOMeTpUN, UCcnefoBaTh NMOCTPOEHHbIE MOAENN C UCMO/b30BaHUEM
reoMeTpuMYeckux MOHATUIA UM TeopeMm, annapata anrebpbl, pellaTb
NpaKTUYeCKne 3afayl, CBsI3aHHble C HAXOXAEHWEM TeOMETPUYECKMX
BE/TNUNH;

MMEeTb NPeACTaBNEHNS 00 OCHOBHbIX 3Tanax pPasBUTWS FEOMETPUM Kak
COCTaBHOW YacTh (pyHAaMeHTa PasBUTUS TEXHOMOTUIA.



