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IOACHHUTEJIBHAS 3AIINCKA

leomeTpus sBIACTCA ONHMM M3 Ga30BBIX KYPCOB Ha ypOBHE CpelHero ofluero oGpasoBaHHs, Tak Kak
0GeCreunBaeT BO3MOKHOCTb M3yYEeHHs JMCLMIUIMH ECTECTBEHHO-HAYYHOHW HAMpaBIEHHOCTH M MPEAMETOB
TYMaHUTapHOro uukia. [IOoCKOnbKy Jjoruueckoe MblluieHHe, (QOpMUpyeMOe MpU H3ydeHUHM O6YyYarOIHMUCS
MOHATUHHBIX OCHOB F€OMETPHH, MPH [0KA3aTENbCTBE TEOPEM U NMOCTPOSHHH LICTIOYKH JIOTHYECKUX YTBEPIKACHHUH

NpY  PEIICHWH TEOMETPHYSCKHX 3a/ay, yYMEHWE BLIIBUIaTh M ONPOBEPraTh TMIIOTE3Bl HEMOCPEACTBEHHO
| MCTIONB3YHOTCS [PU PELISHHH 33144 eCTECTBEHHO-HAYYHOrO LKA, B YACTHOCTH (usnueckux 3amauy.

Llene ocBoeHws mnporpamMvel yueOHoro kypca «l'eomeTpus» Ha yriyGnEHHOM ypoBHE — pa3BHTHE
VHIHBHIYANBHBIX COCOGHOCTEH o0y4aromuxcst TPY M3YYEHUH TEOMETPHH, Kak- COCTABISIOLIEH MpeaMeTHOMH
obnactu «Martematrka ¥ MHGbOpPMATHKa» uepe3 obecledeHHe BO3MOKHOCTH NpUOGpETEHHs M HCIIONb30BAHHS
Gonee rmyOOKMX - FEOMETPHUUECKMX 3HAHWHM W JEHCTBHH, CreLUpUUHBIX T[EeOMETPHH, U HEOOXONHUMBIX IS
YCIIELTHOTO NPOdheCcCHOHATBHOIO 00pa30BaHts, CBI3aHHOIO C HCIIOB30BAHUEM MATEMATHKH.

[IpHOPHTETHBIMM 3aJaYaMH  Kypca TGOMETPMH HA  YIIyGISHHOM YPOBHE, pACIUUPSIOILAMH U
YCHITMBAIOIIMMHE KypC Ga30BOr0 YPOBHS, SBIIAIOTCS: o

pacIlMpeHke MPEACTaBIeHHS O FeOMETPHH KaK YacTH MHPOBOM KyJBTYPhl W (DOPMHUPOBAHHE OCO3HAHHS
B3aMMOCBSI3U T€OMETPHH C OKPYIKAIOIIUM MHUPOM;

(hopMHpOBAHHE TIPEACTABNEHHA O MPOCTPAHCTBEHHBIX (BUrypax KaK O BaKHEMIIHX MAaTeMaTHYeCKMX
MOZENSX, MO3BONAIOIIMX ONKCHIBATh M W3y4aTbh Pa3Hble SABJIGHHSA OKPYJKAIOLIEro MHpA, 3HAHWE MOHATHHHOIO
anmapara 1o pasaeny «CTepeoMeTpHs» yueGHOro Kypea [EOMETPHH;

(GopMHUpOBaHWE yMEHHA BJIaJETh OCHOBHBIMH MOHATHAMH O MPOCTPAHCTBEHHBIX (DUIYpax ¥ UX OCHOBHBIMH
CBOWCTBaMH, 3HaHHE TeopeM, QOpPMY/l M yMEHHE WX NPUMEHSATb, YMEHHS [JOKAa3bIBATh TEOPEMbI M HaXOAMTb
HECTaH/IapTHBIE CMIOCOOBI PELIEHHA 3a/1a4;

(dopMHpOBaHKEe YMEHHS paclio3HaBaTh HA YEepTEKaXx, MOZENAX U B pealbHOM MHMpPE MHOTOIPaHHUKM M Tejia
BPalleHHUs], KOHCTPYUPOBaTh [EOMETPHUECKHE MOJIEIIH; ,

(OpMHpOBaHKE MOHWMAaHWS BO3MOKHOCTH AKCHOMATMYECKOTO MOCTPOSHHMA MaTeMATHYEeCKHX TEOpHi,
(opMupOBaHHE TTIOHUMAHHUS POJTH AKCUOMATHKH TIPU NTPOBEICHUH PacCy KACHHUMH;

~ hopMHUpOBAHKE YMEHHMS BIIa/IETh METOAAMH JOKA3aTeIbCTB U alTOPUTMOB PELLEHHUS, YMEHHUS UX [IPUMEHSTE,
NPOBOJUTE JOKa3aTeIbHBIC PACCY/KICHHS B XOJE PELICHHs CTePeOMETPUYESCKHX 3alad M 3a[au C MPaKTHYeCKUM
conmeprkaHueM, (GHOPMHPOBAHHE MPEACTaBICHHS O HeOOXOAMMOCTH JOKA3aTeJdbCTB IPH  OGOCHOBAHUH
- MaTeMAaTHYECKUX YTBEP:KASHUN U PO aKCHOMATHKH B [IPOBEICHUN ACOYKTHBHBIX PACCYKIEHU;

Pa3BUTHE M COBEPLICHCTBOBAHME MHTENIEKTYaJlbHBIX M TBOPUECKHX ~CHOCOOHOCTEH 00ydYaromuxcs,
IO3HABATENBHON AKTMBHOCTH, WCCIIEOBATENBCKMX YMEHHI, KPUTHUHOCTH MBIIIIGHHS, HHTEPECAa K H3yUCHHUIO
FEOMETPHY; ‘

dopmupoBaHre (QYHKLIMOHAIBHOH TIPAMOTHOCTH, pEJICBAHTHOM TI'€OMETPUH: YMEHHs pACIO3HABAThH
TIPOSBJIEHHS [EOMETPUIECKHIX TTOHATHH, 0GBEKTOB U 32aKOHOMEPHOCTEN B PeaIbHbIX KU3HEHHBIX CHTYALUAX U IPH
U3YYCHUH OPYruX Yy4eOHBIX IIPeIMETOB, MPOSBICHUS 33aBUCUMOCTEH. M 3aKOHOMEPHOCTEM, MOJEeTHUPOBAHHS
peaIbHEIX CUTYyallWH, HCCIeN0BaHMs NOCTPOSHHBIX MOJEIIeH, MHTEPIIPETALMHU ITOTYyYeHHBIX PE3YIbTATOB. _

OCHOBHBIMH COZEPIKATENBHBIME JIMHUSIMH y4yebHOoro kypca «[eomerpus» B 10-11 kmaccax sBISAIOTCA:
«IIpsMble ¥ IJIOCKOCTH B NPOCTPaHCTBE», «MHoOrorpaHHHkH», «Tesna BpalleHHUs», <<BeKTOpr ¥ KOOpJUHATHI B
MPOCTPaHCTBEY, «[IBIKEHHUS B IPOCTPAHCTBEY.

ChopmymuposanHoe Bo ®I'OC COO tpebopaHue «yMeTh ONEPUPOBATH MOHATHAMHY, PENeBAHTHBIMU
reOMETPUHU Ha yriryOnéHHOM ypoBHe oO0yueHus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEPIKATENbHBIM JIMHHAM
y4e0OHOro Kypca, a QOpMHPOBAHUE JIOTHUECKUX YMEHUH pacHpeieNieTcsl He TONBKO 0 COASPIKATEIbHBIM JIMHUSM,
HO U 1o rojaM ofyueHus. ConepikaHue 0Opa30oBaHHKS, COOTBETCTBYIOIEE NMPEAMETHBIM pE3yJbTaTaM OCBOSHHS
DenepanpHOd paGouell MPOrpaMMBI, pacrpeeéHHbIM M0 rofiaM O6YYeHHs, CTPYKTYPUPOBAHO, TAKUM 00pasoM,
4yToOBl KO BCEM OCHOBHBIM, NPHHIMIHAIBHEIM BOIpocaMm ofydaromuecs 0O0paliajiich HEOJHOKPATHO. ITO
NO3BONIAET OPraHM30BaTh OBJIAJICHWE TEOMETPUYECKUMH TMOHATHAMHM U -HaBbIKAMH IIOCIENOBATENIBHO U
[OCTYNATENBHO, C COOMIOACHHEM MPHUHLMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHWS BKJIIOYATh B OOLIYIO CHCTEMY
reOMETPUYECKUX NMpefcTaBIeHui o0yuaromuxces, pacluupsist W yriybnss e€, obpa3ys MPOYHbIE MHOKECTBEHHBIE
CBSI3H.



[epexon Kk U3y4ECHHUIO T€OMETPHH Ha yrny6neHHOM YPOBHE MO3BOJISIET:

CO37aTh YCTOBHA Wi JubdepeHIuaniy 06yueHHs, MOCTPOSHHS MHMBHIYaNbHEIX 00DPa30BaTeTbHBIX
nporpamMmM, 00ecIIedYUuTh yrny6neHHoe U3y4YeHHEe TeOMETPUM KaK COCTaBJsitolled yuebHOro mnpenmera
«MaTeMaThKa»;

MOATOTOBHTh OO0YYAIOIUXCs K MPOJO/UKEHUIO M3y4YeHHs MaTeMaTHKd ¢ ydyéToM BhIOOpa 6yﬂymen

podeccun; obecriednBas MPeEMCTBEHHOCTb MEKAY OOIMM U MPo(ecCHOHaIbHBIM 00pa3oBaHUeEM.

Ha wn3yuenue yueGHoro kypca «l'eomerpus» Ha yriryOnéHHOM ypoBHe oTBouTes 204 uaca: B 10 wiacce —
34 yaca ( luac B Hememo), B 11 wiacce — 34 yaca (1 yac B HeZeNIO).
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COJAEPKAHHUE ObYYEHMA

10 KJIACC

IpsiMble H MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE T[OHATHS CTepeoMeTpuH. Touka, mpsiMas, = IUIOCKOCTb, HPOCTpaHCTBO. [loHstHe 00
AKCHOMAaTHYECKOM MOCTPOSHHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBHS U3 HUX.

B3ayMHOE  pacloNoXKeHHe NPSAMBIX B [POCTPAHCTBE! repeceKaloNiiecs, —MapalielbHble U
CKpeluBaroIpecs npsmble. [IPU3HAKM CKPEIHBAFOIMXCS MPAMbIX. [lapaiiesbHOCTh MPSAMBIX W MIOCKOCTEH B
IPOCTPAHCTBE:  Mapa/ieNbHble MpSMble B [POCTPAHCTBE, MApA/UIESbHOCTh TPEX MPAMBIX, MAPA/UIEbHOCTD
MpAMOM M TIOCKOCTH. IlapaluiesbHOE Y LIGHTPasbHOE MPOEKTHpOBaHKe, k3o0paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBA MapaUIeNbHOTO MpoeKTUpoBaHusA. Msobpaxenne Quryp B MapaieibHOM Mpoekiyuy. Yl ¢
COHATPABNEHHBIMH CTOPOHAMH, yroj MKy TNpAMBIMM B IpocTpancrse. IlapanienpHOCTh IMIOCKOCTEH:
nmapasiesbHEIe IUIOCKOCTH, CBOCTBA MapalIe/lbHBIX MT0CKocTel. [IpocTelilune NpocTpaHCTBEHHBIC QHUIypbl Ha
TTOCKOCTH: TETPAd/IP, APaUISIISIHIIE ], [IOCTPOSHHE CEUSHHH. _

" TleprieHAUKyISPHOCTE TPAMOH ¥ IUIOCKOCTH: MEPHSHAMKYJAPHBIE MpPSMBIE. B MPOCTPAHCTBE, np;mme
MapasyienbHble ¥ MEPIeHAMKY/SPHBIE K MUIOCKOCTH, MPHU3HAK MEPMNEeHANKYISIPHOCTH NPSMOH M MIOCKOCTH,
TeopeMa O MpPAMOH MepIEHAHKYNIPHON IUockocTH. OpTOroHaNIbHOE NpPOeKTHpoBaHKe. llepreHanKyiap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JO TIIOCKOCTH, PAcCTOSHUE OT MPSIMOM [0 MJIOCKOCTH, npoekuys GUrypel Ha
UIOCKOCT. TlepreHIHKy ISPHOCTh TUIOCKOCTEH: MPU3HAK MEPHEH/IHKY/IAPHOCTH ABYX MmiockocTed. Teopema o

Vrnsl B NPOCTPAaHCTBE: YoM MEKAYy NpPSAMOH M IUIOCKOCTBIO, JBYTPAHHBIM yroj, JIMHEHHBIH Yron
JIBYTPaHHOTO yria. TpéXrpaHHeii u MHOTOrpasHble yriabl. CBOHCTBA TUIOCKMX YIVIOB MHOTOrPaHHOTO yriia.
CBolicTBa IIOCKMX ¥ JABYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB [T TPEXTPAHHOIO
yria.

MHororpaHHHKH

Byl MHOTOTPaHHHUKOB, Pa3sBEPTKA MHOIOIPAHHUKA. Hpu:wxa n-yronbHasi pyu3ma, l‘IpﬂMaﬂ Y HaKJIOHHas
TIpHU3Mbl, GOKOBAS M MOJHAS [IOBEPXHOCTH MpU3MBl. [lapaenenures, npsMOyronbHbIH Napajyie/enures U ero
cBoifcTBa. KpaTuaifinme myTd Ha MOBEPXHOCTHM MHOTOrpaHHuka. Teopema Disiepa. IIpocTpaHCTBeHHAs Teopema
Iudaropa. [TupamMua: n-yroibHas MMpaMuIa, IPaBHIbHAs U yceuéHHas nupamubl. CBoicTea p&dep 1 OOKOBBIX
rpaHel paBUIbHON MUpaMuzbl. [IpaBUIbHBIE MHOTOTPAHHUKH: MpaBHibHas MPU3Ma W MPABHIbHAA MHPAMU/A,
NpaBHIBHAS ~ TPEeYrONbHAs  NMpaMMia M TpaBWibHBIA  TeTpadap,  Ky0.  Ilpenctapnenue o
TPaBHIIbHBIXMHOTOTPAHHUKAX: OKTad/p, NOACKASP ¥ HKOCAIP. V

BbIUKCIIeHre 37EMEHTOB MHOTOrPAHHHKOB: pEtpa, AHaroHany, yribl. [liomans G0KoBOH MOBEPXHOCTH U
MONHON MOBEPXHOCTH l'IpHMOI/] TIPU3MBI, IUIONIAZL OCHOBAHWH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOH
npuamel. [lnomans 6okoBoi HOBEpXHOuTI/I M TI0BEPXHOCTH MPaBWIBHOW NHPaMH/IEL, Teopema 0 IUIoWAny
YCEUSHHOM MUPaMIIBL. ’

CuMMeTpUs B . [IPOCTPAHCTBE. OJIEMEHTBl CUMMETPHH IPaBHIBHBIX MHOI‘OFpaHHl/IROB Cummetpus B
NpaBUIEHOM MHOTOTPaHHHKE: CHMMETpPHsA Mapajulelienunesa, CHMMETPHA TMpPAaBUIIbHBIX MPU3M, CHMMETpPHA
TNPaBUILHOM IHPAMH/IBL. "

BekTopbl 1 KOOPAHHATBI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IIPOCTPAHCTBE, Hy1€BOH BEKTOP, IUIMHA HEHYJICBOTO BEKTOPA, BEKTOPEI KOIMHEAPHbIC,
COHAIIPABJIEHHBIE U TIPOTHBONONOKHO HAIPaBNEHHBIE BEKTOPbI. PaBeHCTBO BEKTOPOB. EHCTBHA € BEKTOpaMu:
CIIOYKeHHEe Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOMKEHHE BekTopa Ha 4ucio. CBOHCTBA
croskeHus BekTOpoB. CBOMCTBA, yMHOMKEHHS BeKTOpa Ha umcio. [ToHATHE KOMMJIaHapHele BEKTOpbI. IIpH3HaK
KOMIUIAHAPHOCTH TPEX BekTopoB. IlpaBmio mapannenenunena. Teopema O pasfioKEHHH BEKTOpa MO TPEM
HEKOMIUTaHapHBIM BekTopam. [IpsmoyrofibHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopamHarel BEKTOpa.
CBsi3b MeXKIy KOODIMHATAMM BEKTOpAa W KOOPAMHATAMM TodeK. Yron mexay Bsekropamu. CkanipHoe
MPOM3BE/ICHNE BEKTOPOB. ' '

11 KJIACC
Tesia Bpamenus ,
IMoHATHSA: LMIMHAPAYECKAs IOBEPXHOCTh, KOHHUYECKas IOBEpPXHOCTb, Cepruyeckas [TOBEPXHOCTD,
ofpasyromye rosepxHocTel. Tena BpalleHHsA: LMIMHAD, KOHYC, YCeUEHHbIH KOHYC, cdepa, wap. BianmHoe



pacronokeHue cepbl W TUIOCKOCTH, KacaTeNbHas MIOCKOCTh K cdepe. Mzobpaskenne Ten BpalieHus Ha
minockoct. Pa3zeEprka nuaunHapa U koHyca. CUMMETpHA cdepsl U Lapa.

O6BéM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 06 06BEME NPIMOYrOMBHOrO MapasieNenudnena 1
ciencTBuA U3 Hed. OOBEM NpsAMON M HAKIOHHOW NMPU3MBI, LWIMHApPA, MHUpaMUAbl ¥ KoHyca. O6BEM Iuapa u
IIAPOBOTO CErMeHTa. '

' Kombunanpy Ten BpailieHHs M MHOTOIPaHHMKOB. [Ipu3Ma, BMMCaHHAs B LMJIMHIP, OMWCAHHAS OKOIO
uunueapa. Ilepeceuenue cdepsl u mapa ¢ miockocTero. Kacanue miapa u cdepbl MIOCKOCTBIO. [ToHATHE
MHOTOTPaHHHKA, OMUCAHHOTO OKOMO chepbl, chephl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJIO BPALIECHHUS.

[Tnourane MOBEPXHOCTH LHIMHIpPA, KOHyca, IUIOMAAb cepsl U €& uacTedl. [Tomo6ue B mpocTpaHCTBE.
Ornomenne 00BEMOB, momaned noeepxHocTed momoOHBIX ¢uryp. IIpeobpasoBanue nomobus, roMoTeTHs.
Perenne 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPHUSCKUX METOIOB, ,

INocTpoeHue ceueHHH MHOTOrPaHHUKOB M TeJ BpalleHHsA: CEYCHHs UWIHHApa (napaiienbHo |
TEPIEHIMKY/ISPHO OCH), CEYEHUs KOHyca (apayieNibHble OCHOBAHUIO M MTPOXO/SIIME YEPE3 BEPLIMHY), CEUSHHS
mapa, METOAbl MOCTPOSHHS CEYSHMH: METOX CJIeIOB, METOJ BHYTPEHHEro MPOSKTHPOBAHMS, METO[ MepeHoca
CeKYILEH MIOCKOCTH. )

BekTopbl # KOOPANHATEI B IPOCTPAHCTBE

BekTopel B mpocTpaHcTBe. Omnepauuu Haj BeKTOpaMu. BekTopHoe yMHOkeHHE BekTopoB. CBoMHCTBA
BEKTOPHOTO YMHOMKEHHS. IIpAMOYrofpHas CHCTEMA KOODIMHAT B MPOCTpaHcTBe. KOOPAMHATHI BEKTOpA.
Pa3znosxenue BekTopa 1o 6asucy. KoopauHaTHO-BEKTOPHBIA METOA NPH PEIISHUH [EOMETPUUSCKUX 3a1au.

JBM:KeHHSI B IPOCTPAHCTBE

I{BH'}KeHHH npoctpancTBa. Otobpaskenus. J{BHxKeHUS U paBeHCTBO (uryp. OOlHe cBORCTBA ABHIKESHHM.
Bu/Ibl JBIDKEHUH: MapaUIe/bHbIA [TEPEHOC, LEHTPANbHAS CHMMETPHS, 3ePKa/lbHas CUMMETPHS, IOBOPOT BOKDYT
npamoii. IIpeoOpasoBanus nomobus. Ilpamas u chepa Difnepa.



ILTAHAPYEMBIE PE3YJIBTATBI OCBOEHMS] YUEBHOI'O KYPCA «TEOMETPHST»
(YFJIYBJIEHHBIFI YPOBEHD) HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHMA

JUYHOCTHBIE PE3YJIbTATBI

1) rpamxmaHcKoe BOCIIHUTAHHE: ‘

CpOPMHPOBAHHOCTh TPAKAAHCKOH TOSHIME 00Yy4YaloIerocs Kak akTHBHOTO M OTBETCTBEHHOIO H/ieHA
poccuiickoro od1ecTsa, NPEACTABICHHE O MATEMATHYECKHMX OCHOBAX (DYHKLIMOHHPOBAHMS PasIHUHEIX CTPYKTYD,
SABJICHHH, TPOLEYP IPaXIAHCKOro ofuiecTsa (BHIGOPHI, ONMPOCHl M APYroe), YMEHHE B3aUMOIEHCTBOBATH C
COLHANBHBIMHE HHCTHTYTAMHU B COOTBETCTBHH € MX (QYHKLMAMH U Ha3Ha4CHHEM;

2) N1aTPHOTHYECKOE BOCIUTAHHE:

COPMHPOBAHHOCTb POCCHHACKON IPakIaHCKOM MISHTHUYHOCTH, YBA’KEHMA K MPOLLTIOMY M HACTOSLIEMY
POCCUHCKOH MaTeMaTHKH, LIGHHOCTHOE OTHOLICHHE K JOCTMXKEHUAM POCCUIMCKUX MaTeMaTHKOB H POCCUHCKOH
MaTeMaTH4eCKON IIKOJEI, HCIONB30BaHME OTHX [OCTH/KEHHH B JAPYrMX HayKaX, TeXHONOrMsX, cdepax
9KOHOMMKH; '

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HAHHE IYXOBHBIX LIEHHOCTEH POCCHMCKOrO Hapo;xa ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUI,
9THYECKOrO MOBE/ICHHS, CBA3aHHOrO C MPAKTHYECKUM MPHUMEHEHHeM JOCTHKEHHM HayKu W. JesTelbHOCTBIO
y4Y€HOI0, OCO3HAHKE JTMYHOIO BKJIaJa B IOCTPOSHUE YCTOMYUBOIO Oy AyILETO;

4) 3cTeTHYECKOe BOCIIHTAHHE: '

. OCTETHYECKOE OTHOLICHWE K MUpY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, 06LEeKTOB,
3a1ad4, PeMeHHH, PACCYKIEHHI, BOCIPUMMYHBOCTb K MATEMATHYECKUM acTIeKTaM Pa3HUHbIX BULOB HCKYCCTBA;

5) pusmyeckoe BOCIHTAHHE: v

chOPMUPOBAHHOCTE YMEHHS IPUMEHATh MATEMaTHYECKHE 3HAHUS B HHTEPECAX 3[0POBOTO M GE30MacHOro
o6pasa JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO (310POBOE NUTAHHE, COANAHCHPOBAHHbIH PEsKHM
3aHATHH W OTABIXA, perysspHas (U3HYecKas aKTMBHOCTD), (M3HYECKOE COBEPLISHCTBOBAHHME MPH 3aHATHAX

CIOPTHUBHO-0310POBUTEILHON AEATENBHOCTRIO;
‘ 6) TPYA0BOE BOCIHTAHHME: ‘

TOTOBHOCT K TPYAY, OCO3HAaHMe LEHHOCTH TpyAOnoGHs, MHTEpEC K pasiuuHbIM  cdepam
NpodecCHOHANBHON JEATENHOCTH, CBA3AHHBIM C MaTeMaTHKON W €€ NPUIOKEHUAMH, YMEHHE COBEpLIATH
OCO3HaHHBIA BeIOOp Oymymiell mpodeccHy U pealu30BBIBATH COGCTBEHHBIE JKU3HEHHBIE TUIAHBI, FOTOBHOCTb U
CIIOCOOHOCTh K MaTEMAaTHYECKOMY O0pa30BaHHIO M caMOOOPA30BAHUIO HA MPOTS/KEHUH BCE JKM3HHU, TOTOBHOCTb

K aKTUBHOMY YYACTHIO B PEHIEHUHU MTPaKTUYECKHX 3a/1a4 MaTeMaTHYECKOM HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIATAHHE;

COPMHUPOBAHHOCTb SKOJIOTMYECKOM KYJBTYpbl, TIOHUMAHUE BIHAHHS COLMATBHO-3KOHOMUYSCKHX
NPOLECCOB HA COCTOSHKWE NPHUPOJHON U COLUHAIIBHON Cpelbl, OCO3HAHUE INIOGAIBHOTO XapaKTepa 9KOMOrHYSCKUX
npo6iemM, OpUEHTALMA Ha IPUMEHEHHE MATeMATHUECKHX 3HAHHH IS pelleHus 3axa4d B 00nacTu OprJI\akOLL[cI/I
CpeZpl, IIaHMPOBAHUE MOCTYNKOB U OLEHKH UX BO3MOKHEIX T1OC JISICTBHHA 711 OKPY/KaIOLIEeH cpefibr;

8) HEeHHOCTH HAYYHOT0 MO3HAHHS:

chOPMHPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Da3BHUTHS HAyKH H-
OB1UECTBEHHON MPAKTUKH, TIOHUMAHHE MAaTEMaTHUECKOH HayKM Kak cephl UeNOBeYeCKOH AesTebHOCTH, STAMOB
& PA3BUTUA M 3HAYAMOCTH IJIsI pa3BUTHS LHMBWIN3ALWH, OBJIaJSHHE SI3bIKOM MaTeMaTHKH W MaTeMaTHUYEeCKOH
KyJbTYpPOW KaK CPEACTBOM IIO3HAHHS MHpPA, FOTOBHOCTb OCYLUECTBATH MPOSKTHYID W KCC/EN0BATENbCKYHO
JESITEeIbHOCTh MHAHBHAYAJIEHO U B TPYIINE.

METANPEJIMETHBIE PE3YJIbTATHI

IlosnaBaTenbHBbIE yHHBEpCAJIbHbIE YueGHbIE qeicTBUSs
BaszoBble jiornyeckue gefncTBus:



BBISIBIATE M XapaKTepH30BaTh CYLIECTBEHHbIE [PH3HAKKM MaTeMaTHYeCKHX OObBEKTOB, MOHATHH,
OTHOIUEHHH MeXIy TMOHATHAMH, (OPMYJIMPOBATH ONpENENEHHs MOHATHUH, YCTAHABIMBATH CYIIECTBEHHBIH
NpHU3HAK KJIacCU(PUKALMY, OCHOBAHHS AJIf oC 0oOwIeH s 1 CPaBHEHHS, KPUTEPHUH NPOBOAMMOTO aHANIN3;

BOCTIPUHUMATb, (DOPMYJIHPOBATH W MPe0Gpa3OBLIBATL CYKACHHS: YTBEPANTEIIBHBIE U OTPHLATEbHBIC,
e[MHUYHBIE, YACTHEIE U OOIIHE, YCIIOBHEIE,

BBISIBIATE MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M INPOTHBOpeYHs B (akrax, }ZlaHHbIX
HaOMIONEHHAX U yTBePXKACHHUAX, IPEIarath KPUTEPUH [T BbISABIICHUs 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

"IeNIaTh BBIBOIBI C KCIIONIb30BAHUEM 3aKOHOB JIOTMKH, JEMYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOYEHHMI,
YMO3aKJIIOYEHHUH IO aHAJIOTHH; )

IPOBOJIUTE CAMOCTOSTENIBHO IOKA3aTENbCTBA MaTeMaTHIECKMX yTBEp/KICHHHA (IpsiMBIE M OT MPOTHUBHOIrO),”
BBICTPaMBATH apPIyMEHTALMIO, TIPUBOJIUTE IPUMEPBI M KOHTPIPUMEPEI, 0GOCHOBBIBATE COGCTBEHHBIE CYXKACHUA U
BBIBO/IBI; .
" BeIOMpaTh cnocob pelieHHs yueOHOH 3amauu (CpaBHHBaTb HECKOJIBKO BapUAHTOB pELLICHWUS, BBI6HpaTL
HanboIee MOAXOMSIIMH ¢ yHETOM CaMOCTOATEIBHO BBIICIICHHBIX KPUTEPHEB). ,

Ba3oBble necnegosaTebCKUe JeHCTBHS:

HCIIONIB30BaTh BOMPOCH! K&K MHCCIENOBATENBCKHI HHCTPYMEHT MO3HAHHS, (DOPMY/IMPOBAaTh BOMPOCH,
(pUKCHPYOLIKE MPOTHBOPEYHE, MNpOOieMy, YCTaHaBIWBATE WMCKOMOE W [IAHHOE, (bopmnpusarb TUIOTESY,
apryMeHTHPOBATh CBOO MO3HULIMI0, MHEHUE;

IIPOBOAWUTh CAMOCTOATE/IBHO  CIUIGHUPOBAHHbIH SKCHepl/IMeHT, MCC/IEIOBAHME [0  YCTAHOBJICHHIO
0CcOBEHHOCTeH MaTeMaTHYecKoro 00beKTa, BJICHUs, MPOLECCa, BBISBICHHIO 3aBHCHMOCTEH Mexkay 00BeKTaMH,
SIBIIGHUSIMH, NTPOLIECCaMHU; ' ‘

CaMOCTOSITENIEHO (GOPMYIUPOBaTE 0000IMIEHHsS U BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOrO HaBMIOAEHUS,
MCCIIe0BaHHS, OLIEHUBATh JOCTOBEPHOCTD MOIYUYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0600IIEHHI; ‘

IPOrHO3MPOBATh BO3MOKHOE Pa3sBUTHE MPOLIECCa, a TAK/KE BBIIBUTATH MPEANONOKEHHUS O €ro- pa3sBUTHH B
HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmeii: ,

BBISIBIIATE NEQUUMTEl MH(POPMALUHK, NAHHBEIX, HEOOXOAMMBIX UL OTBETA HA BONPOC M Ui PELUCHHS
3a1a4H; '

BBEIOMpATh HH(bopMaumo M3 WCTOYHHKOB Pa3lIMYHBIX THIOB, AHAJIW3WPOBATh, CHCTEMaTH3UPOBATh U
MHTEPIPETHPOBATH MH(MOPMALMIO PA3TMUYHBIX BUAOB U (OPM MPEACTaBNEHUS;

CTPYKTYpHPOBATE HH(OPMALIMIO, IPEJICTABIATE €& B PA3/IHUHbIX (POPMaX, HITIOCTPHPOBATH rpaduuecku;

OLIEHUBATH HAAEKHOCTh HH(QOPMALIUK [0 CAMOCTOSTEIIBHO CHOPMYIUPOBAHHBIM KPUTEPHAM.

KomMMyHHKATHBHBIE YHHBEPCAJIbHbIE yUeOHbIE NelcTBUS

Ob6wmenne:

BOCTIPUHUMATE. U (OPMYIUPOBATH CY’KACHHS B COOTBETCTBHM C YCJIOBHAMH M LEISIMH OOIIEHHS, SCHO,
TOYHO, TPAMOTHO BBIP&XKaTh CBOKO TOYKY 3PEHHMS B YCTHBIX M MMCbMEHHbIX TEKCTaX, AaBaTh MOACHEHHS 110 X0y
peLIeHus sanau, KOMMEHTHPOBATh IIOTYYEeHHBIH Pe3yJsIbTaT; .

B X0e 00CY/KISHHS 3a4aBaTh BOIIPOCHI N0 CYILIECTBY 00CYKAaeMON TeMbl, TPOOIEMBI, pelaeMoi 3a4au,
BBICKA3BIBATh HIICH, HALEJCHHbIE HA IMOWCK PEIICHHs, CONOCTABIATh CBOM CYXKIEHHS C CYKIEHHAMH APYrUx
YYaCTHHUKOB JHajiora, oOHapyKHBaTh Pa3jiiude M CXONCTBO MO3WIMH, B KOPPEeKTHOU (hopme (GopMyTHpOBaTh
Pa3HOIIIACHS], CBOH BO3PAsKESHHUS,

[PeCTaB/IATh PE3y/IbTAThl PEIICHHS 3a1a4d, SKCIIEPUMEHTa, WCC/IENOBAHMS, TPOEKTa, CaMOCTOATEIbHO
BBIGUpaTh GOPMAT BBICTYIICHHS C YUETOM 3afiay MPE3eHTALHH U 0COOSHHOCTEH ay TUTOPHH,

PerysisTuBHBIE YyHHBepCcaabHbIE yueGHbIe NeficTBHS
Camoopranuzanusi:
COCTAaBNATh IUIAH, JIIOPUTM pPEUIeHHs 3aJaud, BBRIOUPaTh CMoco0 peleHHs C YUETOM HMEROLIUXCS
pecypcoB U CcOOCTBEHHBIX BO3MO}I(HOuTCH aprMeﬂTl/lpOBaTb W KOPPEKTHUPOBATb BapHaHTbI chL[eHl/II/[ C y'-leTOM
HOBOH HMH()OPMAIHH.



CaMOKOHTPOJIb, 53MOLHOHAJBHBIH HHTE/IEKT: )

BJIaJIETh HABBIKAMM TMO3HABATENbHOW pe(ekcHd Kak OCO3HAaHMA COBeplIaeMbIX JAeHCTBHH M
MBIC/TUTEIBHBIX MPOLIECCOB, MX PE3yNbTATOB, BIAAETh CIIOCOGAMU CaMOIPOBEPKY, CaMOKOHTpOJIS MpoLEcca H
pe3yNbTaTa pelleH s MaTeMaTHYeCKOH 3a1auu;

TNpPeNBUAETh TPYAHOCTH, KOTOPbl€ MOTYT BO3HMKHYTh IIPH PELUCHHH 3a/ia4d, BHOCHUTb KOPPEKTHBBI B
NESTENBHOCTD HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAHIEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

' OLICHMBAThb COOTBETCTBHME PpE3YJIbTaTa LENM M YCJIOBHAM, OOBACHATH IPUUMHBI JOCTHKEHHS WITH
HeJIOCTIKEHHS PE3Y/IBTATOB AeTeNbHOCTH, HAXOAUT OLIMOKY, JABATh OLIHKY NprOOPETEHHOMY OIBITY.

CoBmecTHasl AeSITEJILHOCTD:

MOHMMAaTh M KCIO/b30BATh MPEMMYLIECTBA KOMAHAHOM M MHIHBUIYalbHOM paGoTBl MpH pellieHHH
y4e0HBIX 3a/a4, IPHHUMATh LIe/Ib COBMECTHOH NeATEeIbHOCTH, IIaHUPOBATh OPraHU3aLMI0 COBMECTHON paGoTEI,
pacrpenensTh BUABl pabOT, MOrOBAPMBATECH, OGCY/KIATH NPOLECC H PE3YNBTAT paboTsl, -060011aTh MHEHHS
HECKOIBKHUX JTIOACH;

Y4acTBOBATh B IPYNIOBBIX Gopmax paboTel (obcysxenus, 06MeH MHEHIH, «<MO3TOBBIE LITYPMEI» 1 HHbIE),
BBINOIHATE CBOKO 4acTh pa0OThl U KOOPAUHUPOBATh CBOU ACUCTBHA C JAPYTHMMH WIEHAMU KOMAaH[Bl, OLEHUBATD
Ka4ecTBO CBOErO BKJIaZia B OOILUH MPOIYKT [0 KPUTEPHAM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOAEHCTBHS.

HHPEIAMETHBIE PE3YJIbTATBI

K xonny 10 knacca ofyvaioluiics HayquTes: : ,

o cBOGOJHO OMEPUPOBATh OCHOBHBIMM MOHATHAMM CTEPEOMETPHH NPH PELISHHH 3a/1a4 W MPOBELCHHH
MaTeMaTHUYECKUX PacCy KIeHUH;

*  TPUMEHSATH AKCUOMBI CTEPEOMETPHH U CIGACTBHA U3 HUX MPH PELICHHH reOMEeTPUYECKHX 3a/1aY;

*  KIACCH(ULMPOBATH B3AMMHOE PACTIONOKEHHE MPSIMBIX B IPOCTPAHCTBE, MIOCKOCTEH B MIPOCTPAHCTBE,
TPSIMEIX M TIOCKOCTEH B TIPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH NMOHATHAMH, CBSI3AHHBIMH C YIJIdaMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMH B

_ TIPOCTPAHCTBE, MKy MPSIMON U IUIOCKOCTHIO;

e cBobogHO OTEPUPOBATH MOHATHAMH, CBS3aHHBIMH C MHOrOTPAHHHKAMIL,

o CBOGOJHO PACIIO3HABATH OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMuja, I‘IpHMO}/FOTILHbII/I
napajiienenunes, Kyo);

®  KJIACCHULUPOBATH MHOrOTPaHHHKH, BEIOUPAas OCHOBAHHSA IS KilacCUUKALINY;

e cBOOOJHO ONEPUPOBATH TTOHATHAMH, CBI3aHHBIMU C CEYEHHEM MHOIOrPaHHUKOB MIOCKOCTHIO;

®  BBINONHATH Napa/UIeNbHOS, LIEHTPaJbHOE M OPTOrOHAIBPHOE NPOEKTUpOBaHHE QUIyp HA MIOCKOCTb,
BBIMIONTHATE U300paskeHus GUryp Ha MIoCKOCTH;

® CTPOMTH CEYEHMs] MHOTOIPAHHHUKOB pa3/M4YHbIMA METOJAMH, BBIMOJIHATL (BbIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB NMPOCThIX 00BEMHBIX (UTyp: BUI CBEPXY, COOKY, CHH3Y;

e BBIYMCHATH IJIOLIAAM [IOBEPXHOCTEH MHOTOrPaHHHKOB (NIpU3Ma, NMHPaMHAA), [EOMETPUUYECKHX TEN C
nprUMeHeHHeM GopMy;

e CcBOOOJHO ONEPUPOBATH MOHATHAMH: CHMMETPHS B TMPOCTPAHCTBE, LEHTP, OCh M [UIOCKOCTb
CHMMETPUH, USHTP, OCh U INIOCKOCTh CUMMETPHUH (QUTYDEI; ' :

o CcBOGOHO OMEPUPOBATH MOHATHAMHE, COOTBETCTBYIOLIMMHU BEKTOPAM ¥ KOOPAHHATAM B [POCTPAHCTBE;

®  BBINOJIHATHACHCTBHAHAIBEKTOPAMU;

e pemaTh 3aJauM Ha JOKA3aTENBCTBO MATEeMAaTHUYECKMX OTHOLISHHH. K HaXOXKICHHE [COMETPUUECKUX
BEJIMYMH, TPUMEHSssSI WU3BECTHBIE METOMABI INpH pemer—mn MaTeMaTUYECKUX 3a1ay MOBBIIEHHOrO M
BBICOKOI'O YPOBHS CJIOKHOCTH;

® IIPUMEHATH NMPOCTEHIINE MPOrpaMMHbBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHKALMOHHBIC CUCTEMBI MPH
PELIeHUH CTePEOMETPHYECKUX 3a1a; _ ‘ _

® [3BJIEKATh, MPecOpa3OBBIBATH W HMHTEPNPETHPOBATE HMHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUYecKUX QUrypax, peACcTaBIeHHYIO Ha YePTekax U PUCYHKaX;



NPYMEHATh TIONYYEHHbIE 3HAHUA Ha MPAKTHKE: CPaBHUBATh M AHANM3HPOBATH PEasbHble CHUTYALMH,
IPUMEHATE U3YUCHHBIE MOHATHS B MPOLIECCE MOKMCKA PEIICHHS MaTeMaTH4ecKH chOpMyIUpOBAHHOM
npoGieMbl, MOAEIUPOBATH PeaNbHBIC CUTYallMM Ha S3bIKE I€OMETPHUH, HCCIIENOBaTh MOCTPOEHHBIE
MOZEMH C HCIONB30BAHWEM TIeOMETPUYECKHX MOHATMH M TeopeM, amnmapara anreGpbl, pellaTh
NPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOK/IEHUEM F€OMETPHIECKUX BETHUMH; "

UMETh MpeCTaBIeHNs 00 OCHOBHBIX 3Tanax pa3BUTHA F€OMETPHM KaK COCTABHOW 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOTOTHH.

K konny 11 kiaacca ofyyaroLuiicss Hay4uTCs:

cBOOOJHO OMEPHUPOBaTh TMOHATHAMH, CBA3AHHBIMH C LIWIMHAPUYECKOH, KOHHMUYECKOH U Chepruueckoi
MOBEPXHOCTSIMH, OOBSACHSITH CIIOCOOBI MOTyYEHHS;

OTEPUPOBATH TIOHATHAMY, CBA3AHHBIMHU C TEJAMH BPALIEHHS: [IAIMHIPOM, KOHYCOM, chepoi U mapom;
pacno3;{aBaT$ Tena BpalieHus (UWIHHIP, KOHYC, chepa U mwap) U 06BACHAT CIOco6b] NOMydeH s TeN
BpaLICHH; g

KJIaCCUHULHMPOBATh B3aNMHOE PACIIONOKEHUE ChEpbl ¥ [OCKOCTH; ‘

BBIYMC/IATE BEJIWYMHBI 3JIEMEHTOB MHOTOIPAHHHKOB W TeJ BpalleHHs, O00BEMBI W IJIOLIA/IH
TTOBEPXHOCTEH MHOrOrPAaHHUKOB M TeJl BPAIIEHHS, FeOMETPUUECKHX Tell ¢ IpUMeHeHreM GopMysT;
cBOOOAHO ONEepUpPOBaTh IIOHATHAMM, CBS3aHHBIMH C KOMOMHAaUMSMM T€l BpalleHHs U
MHOTOTPAHHHKOB: MHOTOTPAHHHUK, BIMCAaHHBIM B cd‘;epy M OmucaHHBIM OKomo cdepsl,. cdepa,
BIMCaHHAsS B MHOTOTPAHHHK HJIM TEJIO BPALIEHHS;

BBIUHMC/IATH COOTHOLIEHHs MEKIY IUIOIIAAIMH NOBEPXHOCTEN U 00bEMaMK NOJ0OHbIX TE;

n300paxkaTe H3ydaemble (QUTypBl, BHITOJIHSTH (BLIHOCHBIE) TIOCKHE HepTerKH M3 PUCYHKOB MPOCThIX

00BEMHBIX QUryp: BUL cBEPXY, cOOKY, CHU3Y; CTPOUTBE CEUCHHS TEJ BPaLleHHS;

U3BJIEKATh, HHTEPNIPETUPOBATE W MNpeodpa3oBbiBaTh MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUYecKUX GUrypax, MPeaCcTaBIeHHYIO Ha YePTExax U PUCYHKAX;

cBOOOIHO ONEPUPOBATH NOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIMOTHATONEPALIUIHABEKTOPAMM;

3aaBaThb IVIOCKOCTh YPaBHCHHCM B JleKapTOBOI/I CHUCTEME KOOPAWHAT,

pellaTh TEOMETPUYECKHE 3a7aud Ha BBIUKMCJIEHHE YIJIOB MEAy MpAMBIMM H TUIOCKOCTAMH,
BLIYMC/IEHHE PACCTOSHHUM OT TOUKH JI0 TUVIOCKOCTH, B LIEJIOM, HA TIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/1a TIPH PELIEHHUH; ‘ » '
CBOGOHO OIEPHPOBATH TMOHSTHAMH, CBS3aHHBIMH C JBM/KGHHEM B MPOCTPAHCTBE, 3HATH CBOHCTBA
NIBH/KEHUH;

BLITONHATE M300DaKeHHA MHOTOTDAHHHKOB W Tel BpAIIGHHS MPH NApaIelbHOM [EpeHoce,
LEHTPATBEHOM CHMMETPHH, 3ePKaNbHON CUMMETPHHM, PH MOBOPOTE BOKPYT MPSIMOM, NpeobpasosaHus
noﬁoGnﬂ; . . :
CTPOMTB CEYEHWs MHOTOTPaHHMKOB W Tell BPAILEHHS: CEUeHMs LMIMHApPA (MapaiieNbHo |
TMEepIIeHMKYISPHO OCM), CEYEHHs KOHyca (mapaiefibHble OCHOBAHMIO K [IPOXOAfLIME Yepes
BEpILMHY), CEUSHHUS apa; ;

HICITONB30BATh METOB! TIOCTPOEHHS CEYSHHH: METOJ| CHEIOB, METON BHYTPEHHEr0 MPOSKTHPOBAHHS,
METOJI IIEPEHOCA CEKyYIIEH TIOCKOCTH;

JIOKa3BIBATBI€OMETPHUECKUEY TBEPIKICHHS;

[PUMEHSTb FeOMETPHYCCKMe (JAKTHI JUIS PELICHHsS CTEPEOMETPHUECKHX 3akad, MPearonararolux
HECKOITBKO IIArOB PEIICHHs, ECITH YCTI0BHS NPHMEHEHNA 3/1aHbI B SBHOI 1 HesBHOH hopwe;

pellaTh 3aaYd Ha JOKA3aTeJbCTBO MATEMaTHYECKUX OTHOIIEHHH M HAXOKAECHHE [EOMETPHYECKUX
BENTMYNH; '

NIPUMEHATh MPOrPaMMHBIE CPEICTBA M OJIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMbI [PH PELICHHH
CTEPEOMETPHYECKHX 3a/1aY; ’ '
NPUMEHATh MOMyYeHHEIE 3HAHHS HA TPAKTHKE: CPABHHBATH, aHAIM3UPOBATh U OLIEHHBATH PEaJbHbIC

CHUTyalluH, TPUMCHATH HU3YUCHHBIC [IOHATHA, TCOPEMbI, CBOWCTBA B npoLecce rMoucKa pPeLICHHA



MaTeMaTHYECKH copMyIIHPOBaHHON TIPOBIEME, MOZEIMPOBATh pEaJbHBIE CHUTYallUM Ha S3BIKE
FCOMETPHH, HCCIICNOBATh IMOCTPOSHHBIC MOJEIH C HCIIOIb30BAHHEM - TEOMETPHUYECKUX MOHATHH U
TEOpeM, almapara anreOpel, peliaTh MNPAKTUYECKWe 3aladd, CBA3aHHBIE C HAXOXKICHHEM
reoMeTqueoKHx BEIHYHH; '

MMETb MPE/CTaBICHHs 00 OCHOBHBIX 3TanaxX Pa3sBHTHA M€OMETPHM KaK COCTABHOW YacTH byHoamenra
Pa3BUTHA TEXHONOTUH.
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