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ITOSACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma yue6Horo Kypca «I'eomeTpusi» 6a30BOro YpoBHS [jisi 00yJarOmuxcst
10 —11 xnaccoB pa3paboraHa Ha ocHoBe PeziepabLHOTO TOCYJaPCTBEHHOTO 00pa30BaTe/IbLHOTO
cTaHzapTa cpefgHero obijero obpa3oBaHUs, C YYETOM COBPeMEeHHBIX MHUPOBBIX TpeOOBaHHH,
TIpe/IbSIB/ISIEMBIX K MaTeMaTHueckoMy 00pa30BaHUIO, W TPAJULIMH POCCHICKOTO 00pa30BaHUs.
Peanu3anusi  mporpamMmbl  obecrieunMBaeT — OBJ/IafleHHMEe  K/IOUEBBIMH  KOMITeTeHLIsIMH,
COCTaB/ISIOUIMMH OCHOBY JJIi CaMOPa3BUTHSI U HENpephIBHOIO 00pa30BaHMs, IIeJIOCTHOCTh
00I111eKy/IbTYPHOT'0, IMYHOCTHOTO Y TI03HABaTe/IbHOT'O PAa3BUTHS JIMYHOCTU 00yUaroIIUXCs.

OE/IN NT3YYEHUSA YUYEBHOI'O KYPCA

BaxHOCTh yueOHOrO Kypca TeOMeTpUM Ha YpOBHe cpejHero o0iero o0Opa3oBaHMS
00yc/ioB/ieHa TIPAaKTUYECKOW 3HAYMMOCTBIO METarnpeJIMETHBIX U TPeAMETHBIX pe3y/IbTaToOB
00y4eHHs] TeOMeTPUH B HAIpaBJeHUH JTMYHOCTHOTO pa3BUTHS 0Oydaromuxcsi, (OpMUPOBaHMUS
(YHKIMOHAIBHOM MaTeMaTU4eCKOW TPAMOTHOCTH, W3Y4YeHUs JPYruX Y4eOHBbIX [JUCLIATUIMH.
PasBuTtre y o0Oyuaromuxcsi TPaBWIBHBIX TPEJCTaB/IeHUNA O CYLUJHOCTH U TIPOUCXOXKAEHUH
reoMeTpUYecKnx abCTpakIuii, COOTHOIIEHWH PeajbHOrO0 M HZeanbHOro, XapakTepe OTPa’keHHs
MaTeMaTUueCKOW HayKOM SIBJIEHWM M MPOLIeCCOB PeasibHOr0 MUpa, MecTe reOMeTpPUM B CUCTEMe
HayK ¥ POJIM MaTeMaTHUeCcKOro MOZEIMPOBaHWs B HAyYHOM T[I03HAHUM W B TPAKTHUKE
criocobcTByeT (OPMHPOBAHMIO HAYyYHOTO MHPOBO33DEHUSI YYAlMXCs, a TakKKe KauecTB
MBIIIIJIEHUSs], HeOOXOAUMBIX [IJ/Is1 a[JaNTallid B COBPEMEHHOM OOIIIeCTBe.

CeomeTpusi siBjisieTcsi OAHMM #3 0a30BbIX TIpEIMETOB HAa ypPOBHE CpejHero o0Iero
oOpa3oBaHMsl, TaK KakK 00eCcreurBaeT BO3MOXKHOCTh M3YUYeHUsS KakK AMCLUIJIMH eCTeCTBeHHO-
Hay4YHOU HarpaB/IeHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblliyieHWe, (GOPMUPYyeMOe TPU HM3Y4YeHUM OO0YYaroIIUMUCS TTOHATHIHHBIX
OCHOB TeOMETPHUM M TIOCTPOEHUM LETIOUKH JIOTHUECKUX YTBEP)KAEHHWM B XOJe pelleHus
reOMeTPUYECKUX 3a/la4y, YMEeHWe BBIBUraTb W OMNpPOBEPraTb TMIIOTE3bl HEIOCPeCTBEHHO
WCIIO/IB3YIOTCSI TIPY PeIlleHWH 3aJau ecTeCTBeHHO-HayuyHOTo IMK/a, B UYaCTHOCTH M3 Kypca
(busuKU.

YMeHHe OpHEHTHpPOBAThCS B TIPOCTPAHCTBE WIpaeT CYIIeCTBEHHYIO pOJIb BO BCeX
obsacTIx JesTeNbHOCTH uesioBeKa. OpueHTalysi yejoBeKa BO BpeMeHH U TPOCTPAaHCTBE —
HeoOXoZMoe yC/IOBHE €er0 COLMAIbHOTO ObITHS, ()OpMa OTpa)keHWsI OKDPY’KaroIero MHpa,
YC/IOBHE  VCIEIIHOTO TO3HAaHUSI W aKTHUBHOTO TpeoOpa30BaHMsl  /I€MCTBUTETLHOCTH.
OrnepripoBaHre TIPOCTPAaHCTBEHHBIMU 00pa3amMy 00beZMHSeT pa3Hble BU/bI yUeOHOU U TPYZOBOU
JieTeIbHOCTH, SIBJIIETCS OJHUM W3 MPO(GEeCCHOHATBLHO Ba)KHBIX KAayecTB, MO3TOMY aKTyasbHa
3agavya (opMHUPOBaHUSI Y OOYYArOIUXCS TIPOCTPAHCTBEHHOTO MBIIIEHHSI KaK Pa3HOBU/IHOCTH
00pa3HOTO MBIIIIEHUs] — CYIL[eCTBEHHOTO0 KOMIIOHEHTa B TMIOJTOTOBKE K TMPaKTHUECKOH
JieTeIbHOCTH TI0 MHOTHM HarlpaB/IeHUsIM.

Llesib ocBOeHMsI TpOrpaMMbl yueOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00yueHHs
— o0ujeobpa3oBaTesibHOe W OOIIEKY/BTYpDHOE Ppa3BUTHE OOydJaroluxcsi uepe3 obecrieueHue
BO3MO)KHOCTH TIPUOOPETEHUs] U WCII0/Ib30BAHUSI CUCTEMATUUYECKUX FeOMEeTPUUYECKUX 3HAHUN U
JeCTBUH, CITel(pUIHBIX TeOMEeTPHH, BO3MOYKHOCTH YCITEIITHOTO TIPO/JJ0/DKeHHsI 00pa30BaHusl 110
CIeLMaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaJHBIM UCTIOIb30BaHUEM I'eOMeTpPHUH.

[lporpamma 1o reomeTpuu Ha 0a30BOM YPOBHe IpeJHa3HaueHa [yisi OOyJaroluxcs
CpefiHell IIKOJbI, He WCIBIThIBABIIMX 3HAYUTE/LHBIX 3aTPy/JHEHHH HAa ypOBHE OCHOBHOTO
obujero obpasoBanus. Takum obpa3om, oOydarorecss Ha 6a30BOM YPOBHe JOJDKHBI OCBOWUTH
o0Lre MaTeMaTUYeCKHe YMeHUs], CBSI3aHHbIe CO CIELU(PUKON reOMeTpUr M HeOOXOUMBbIe /ISt
YKU3HU B COBPeMeHHOM 001jecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHIO
Gosee TIyOOKO, €C/M B Aa/bHEHIIEM BO3HUKHET HEOOXOMMOCTh B reOMEeTPUUYECKHUX 3HAHHUSX B
npoeCcCOHAMBbHOMN e TeTbHOCTH.



IocTrkeHne 11e/IM OCBOEHHSI TIPOrpaMMbl 00eCIieurBaeTcsi pelieHneM COOTBETCTBYIOIMX
3agau. [IpropuTeTHBIMU 3aZlauaMu OCBoeHus Kypca «['eomeTrpun» Ha 6a3oBoM ypoBHe B 10—11
KJlaccax sIBJISIOTCS:

* (opMHpOBaHMe TIpe/CTaB/leHUs] O TeOMEeTPMM KaK YaCTM MHUPOBOW Ky/IbTypbl M

0CO3HaHUe eé B3aMMOCBSI3U C OKPY’KaroLM MHUPOM;
* (opMUpOoBaHMWe TIpeJCTaBleHHsT O MHOrOTpaHHMKax W Tejax BpallleHUsl Kak o
Ba)XKHEHIINX MaTeMaTUYeCKUX MOJeNsX, MO3BOJ/ISIOIIMX OMUChIBATh U U3yuyaTh pa3Hble
SIB/IEHUS1 OKPY>KatoIllero M1pa;

* (opmupoBaHMe yYMeHHUsl pacIlio3HaBaThb Ha yepTe)kaxX, MOJe/lsX U B peajbHOM MUpe
MHOTOTPaHHUKU U Tejla BpallleHUs;

® OB/3fieHMe MeTOJaMM pelleHus 3aJaud Ha TIOCTPOeHWs Ha H300paXkeHHUsX
TIPOCTPAHCTBEHHBIX (pUTyp;

* (opmupoBaHUe yMeHHUsl OMepUpOBaTh OCHOBHBIMU MOHSITUSIMA O MHOTOrpaHHMKax U
Teslax Bpall|eHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OB/a/ileHHe aJrOPUTMaMM pelleHHss OCHOBHBIX TUIIOB 3ajay; (JOpMHUpPOBaHHE YMEHMUS
NPOBOJUTHL  HEC/IO)KHble  JlOKa3aTe/bHble  pacCy)XJeHWs B  XOJe  peLleHUs
CTepeOMeTpUUeCKHX 3aJjau 1 3a/jau C MPaKTUUeCKHUM COZlep>KaHUeM;

® pa3sBUTHME UHTE/VIeKTyalbHbIX U TBOPUYECKMX CriocobHocTelt  0Oyuarommxcs,
N03HaBaTe/IbHOW aKTUBHOCTH, UCC/Ie[l0BaTe/IbCKUX YMEeHUH, KpUTUUHOCTH MBILLIIEHNS;

* (opMypoBaHHe (PYHKLIMOHAIbHONM IPaMOTHOCTH, De/leBaHTHOW TeOMeTpUM: yMeHUe
pacrno3HaBaTh MPOSIBIEHUs TeOMeTPUYeCKHX TIOHSITHH, 00BeKTOB M 3aKOHOMEPHOCTel B
peanbHbIX XKM3HEHHBIX CUTyallUsX W TPU U3yYeHUW APYruX yueOHbIX TpeJMeTOB,
MIPOSIB/IEHUs] 3aBUCUMMOCTE M 3aKOHOMEepHOCTel, (OpMy/MpoBaTh MX Ha S3bIKe
reoMeTpUd M CO3/J@aBaTb TeOMeTpUUeCKWe MOJeNH, TPUMEHSITb OCBOEHHbIN
reoMeTpuueckuii ammapaT [Ji  pelleHHs TPaKTUKO-OPMEHTHMPOBaHHBIX 3afiau,
VIHTEPIIPEeTUPOBATh U OLIeHUBATh [10JTyYeHHbIE pe3y/bTaThl.

OTnnunTebHONM 0COOEHHOCTBIO TIPOTPaMMBI SIBJISIETCS] BKJTFOUEHHEe B KYPC CTePeOMeTPHH
B Hayaje ero Wu3yueHWsl 3a7iay, pellaeMblXx Ha YypPOBHE WHTYUTUBHOIO [IO3HaHUS, W
oripe/ie/IEHHBIM 00pa30M OpraHu30BaHHasi paboTa Haji HUMU, UTO CIOCOOCTBYIOT DPa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIEHUS, CTUMYJUPYeT IIpOTeKaHWe WHTYWTUBHBIX
MIPOLIeCCOB, MOTHUBUPYET K Jla/IbHeHIlIeMy U3yUeHHI0 MpejiMeTa.

[MpeamnoureHue OTAAETCS HAr/sJHO-KOHCTPYKTUBHOMY MeTOy OOyueHUs, TO eCTh
TeopeTHYeCcKHe 3HaHUSI MMeET B CBOEM OCHOBe UyBCTBEHHOCTb IIpeJMeTHO-TPaKTU4YeCKOn
JesiTelbHOCTU.  Pa3BuUTHe TpPOCTPAaHCTBEHHBIX TpeJCTaBAeHUM y ydyallluxcsi B Kypce
CTepeoMeTPHUH TPOBOJUTCS 3a CUET pellleHus 3a/lau Ha CO3/jaHKe MPOCTPAaHCTBEHHBIX 00pa30oB 1
3a7lay Ha OIepupoBaHUe TMPOCTpaHCTBeHHbIMU obpa3amu. Co3faHve obpasa IPOBOAUTCS C
OTIOPO Ha HArJISIAHOCTh, @ OTleprpoBaHe 00pa30M — B YC/IOBHSIX OTBI€UYEHHs OT Har/sHOCTH,
MBIC/IEHHOT'O M3MeHEeHHsI ero UCXOZHOI0 CO/lepyKaHusl.

OcHOBHbIE  cozepkaresbHble JMHUKA Kypca «['eomerpum» B 10-11 Knaccax:
«MHororpaHHuKu», «IIpsiMble ¥ TJIOCKOCTU B NIPOCTPAHCTBe», «Tesa BpaljeHus», «BeKTopsl U
KOOpP/IMHAThI B IPOCTpaHCTBe». @opMUpOBaHUe JIOTMUeCKUX YMEHUI pacrpesie/sieTcsl He TOJIbKO
10 COZlep)KaTesibHbIM JIMHUSM, HO M TI0 rojaM oOyuyeHHsi Ha YpOBHe cpefiHero obiero
obpa3oBaHwUsl.

CopepkaHve 00pa3oBaHHsl, COOTBETCTBYIOLlee IIpeJIMETHBIM pe3y/bTaTaM OCBOEHUS
paboueii TporpamMMmel, pacripe/ie/IéHHBIM TI0 TO/laM 00yUeHHs, CTPYKTyPHUPOBaHO TaKMUM 00pa3om,
yroObl  OB/a/leHMe  TreoMeTPUUeCKUMH  TIOHSITUSIMA W HaBbIKAMH  OCYILECTBJIS/IOCh
TIOC/IeIOBaTeIbHO U TIOCTYTIAaTeNbHO, C COOMIO/ieHreM TIPHHLIMIA TPeeMCTBEHHOCTH, 4TOOBI
HOBbIe 3HaHHs BKJTFOUYA/IUCh B OOIIYI0 CUCTEMY reoMeTpUUeCKUX Mpe/iCTaBIeHUN 00yJaroluxcs,
pacmmpsisi ¥ yriuy0msis eé, obpa3yst IpOYHbIe MHO>KeCTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yueHue reoMeTpUM OTBOJUTCS 2 Uaca B HeJleJ/lF0 B TeUeHHe KaXK/I0ro rofia 00yueHus,
BCero 3a /iBa roga 00yuenusi - 136 yueOHBIX 4acoB.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/ITACC

IIpsAMble U NJIOCKOCTH B MPOCTPAaHCTBe

OcHOBHbIe MOHATUSI CTepeoMeTpUM. Touka, npsiMasi, TVIOCKOCTb, TTPOCTPaHCTBO. [ToHsTHE
00 aKkCMOMaTHYeCKOM TIOCTPOEHUH CTePeOMEeTPHUH: aKCOMbI CTePEOMETPHHU U CIe[ICTBUS U3 HUX.

B3aumHoe pacriono)keHue NpsMbIX B TIPOCTPaHCTBe: epeceKaroluecs, rnapaiiebHble 1
CKpeljuBarwolyecss npsMele. Ilapa/uiebHOCTE NPSMBIX M IJIOCKOCTEM B IIPOCTPaHCTBeE:
rapasiie/ibHble TpsiMble B TPOCTPaHCTBE; IapaslieJibHOCTb TPEX TMPSIMBIX; Mapassie/bHOCTb
NPSIMOM Y IUIOCKOCTH. YIVIbI C COHAmNpaB/eHHbIMA CTOPOHAMM; YO/l MeXJy IpsIMBIMA B
npocrpaHcTBe.  [lapa/uleZlbHOCTH  TUIOCKOCTeN: — MapaslesibHble  IJIOCKOCTH;  CBOWCTBA
napasijie/ibHbIX MJI0CKOCTel. [IpocTeiiiiiie npocTpaHCTBeHHbIe (PUIyphl Ha TVIOCKOCTH: TeTPaszp,
Ky0, napasnesnenumej; IOCTpOeHHe CeUeHUH.

[lepnieHUKy/IAPHOCTL TPSMOM W IUIOCKOCTH:  TepleHAWKYJIIpDHble IpsiMble B
MIPOCTPAHCTBe, TMpsIMble Tlapaj/ulejibHble W TepHeHJUKY/AspHble K TJIOCKOCTH, TPU3HAK
MeprneHJUKy/ASIPHOCTA TPSIMOM U IIJIOCKOCTH, TeopeMa O TMpsSIMOM TMeprHeHAUKYJISIpPHON
MJIOCKOCTH. YT/bl B MPOCTPAHCTBE: YroJl MeXAy MpSIMOWM U IJIOCKOCTBIO; /IBYIPaHHBIA YroJ,
JIMHEUHBIN yro/ ABYTPaHHOro yria. [lepneHANKY/sIp ¥ HaKJIOHHBIE: pAaCCTOSIHWE OT TOYKH [0
IIJIOCKOCTH, pPAacCTOSIHUE OT MpsSIMOM [0 TIJIOCKOCTH, TMPOeKUUs (Urypbl Ha TUIOCKOCTb.
[TeprieBMKy/IIPHOCTD TUIOCKOCTEN: NIPHU3HAK IMePreHUKYIIPHOCTH ABYX IIocKocTel. Teopema
O TPEX MeprieH/UKYy/ispax.

MHororpaHHUKH

[TonsiTie MHOrOrpaHHMKa, OCHOBHble 3JIeMEHTbl MHOTOIDaHHUKA, BBINYK/Ible U
HeBBINYK/Ible MHOIOTDaHHUKH; pa3BépTKa MHOrOrpaHHuKa. [Ipusma: n-yrosbHas pusma; rpaHv
Y OCHOBAHUsI TIPU3MBbI; TIpsIMasi U HaK/IOHHAasi TIPU3MbI; O0KOBast U T0JiHasi TIOBEPXHOCTh MPU3MBI.
[Tapannenenunes, NpsAMOYTOJIbHBIM Iapasesienunes U ero csorcrsa. [Inpamuza: n-yrospHas
nupamMu/la, TPaHW W OCHOBaHMEe TMpamMH/bl; OOKOBas W TIOMHAas TOBEPXHOCTb IUPaMU/IbI;
NpaBWIbHasE M YyCeuéHHas MUpamuja. OJIeMeHTbl IpUsMbl M INupamuzbl. [IpaBusibHBIE
MHOTOTPaHHUKU: TIOHATHE TPaBUIbHOIO MHOTOTpaHHMKA; IpaBWIbHAas MpPU3Ma U TpaBU/IbHas
NMpaMK1/a; MPaBU/IbHAS TPEYTro/bHas MMpaMK/a 1 TPaBUIbHBINA TeTpaszp; Ky0. [IpesacraBienve
O TIpaBWIbHBIX MHOTOIDAaHHMKAX: OKTa3Jp, JAoZeKasAp U uKocasp. CeueHus TpPU3MbI U
NMpaMUJbI.

CuMMeTpUsi B MPOCTPAHCTBE: CHMMETPUS. OTHOCUTEBbHO TOYKH, MPSIMOMW, TMJIOCKOCTH.
OreMeHThbl CHMMeTPUH B NpaMH/iax, Mapasiesenuresiax, IpaBUIbHbIX MHOIOIPaHHUKAX.

BblunicsieHre 371eMeHTOB MHOTOIPaHHUKOB: pébOpa, AuaroHanu, yribl. [lnomazbs 60KoBoOM
MOBEPXHOCTA W TIOJIHOM TIOBEPXHOCTH TPSIMOM MPU3MBI, IUIOMIa/lb OCHOBaHWMK, TeopeMa O
OOKOBOM TOBEPXHOCTU MpsiMOM Tpu3Mbl. [lnomazb GOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTH
NPaBW/IbHOM TMUpPaMU[bI, TeOpeMa O TUIOL[aAM yCeuéHHOM mumpamuzbl. [loHsTe 06 oOBbéMe.
OO61BEM nMupaMubl, IPU3MBI.

[Togo6Hele Tenma B mpocTpaHcTBe. COOTHOIIEHHSI MEXIY TUIOIMA/IIMH TTOBEPXHOCTEH,
00BEMamMM MOA0OHBIX TeJl.

11 K/TACC

Tena Bpalenus

[umuHapuueckasi TOBEPXHOCTb, 0Opa3yrolue IWINHAPUUECKOW TTOBEPXHOCTH, OCh
L[UTMHIPUUeCKOM TTOBepXHOCTH. L{UMHAP: oCHOBaHMs U OOKOBasi IOBEPXHOCTh, 00pa3yroias 1
0Chb; TUIOIa/Ib OOKOBOM U TMOTHOM TTOBEPXHOCTH.

KoHunyeckasi MOBepPXHOCTh, 0OOpa3yroiljie KOHUYECKOW ITOBEPXHOCTU, OCb W BepIlIMHA
KOHMUECKOW TMOBEpXHOCTH. KOHyC: OCHOBaHMe W BepIMHA, OoOpa3ymoijasi U OCh; IJIOIIAb



OOKOBOW U TIOJTHOW TIOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 0Opa3syroiiye W BbICOTa; OCHOBaHUS U
OoKOBast MOBEPXHOCTb.

Cdepa u map: LeHTp, pajuyC, guaMeTp; IUIOLIaJb TOBepXHOCTU c¢epbl. B3anMHoe
pacronoxeHue cheprbl ¥ MJIOCKOCTH; KacaTebHasi IJIOCKOCTh K cdepe; mIolazb cepsl.

M300pa>keHre Tes BpalljeHrs Ha TVIOCKOCTH. Pa3BépTKa LMIMH/PA ¥ KOHYyCa.

KombuHaly Ten BpallleHHsI U MHOTOIPaHHUKOB. MHOTOrpaHHMK, OIMCAHHBIA OKOJIO
cepsl; cdepa, BicaHHasi B MHOTOIPaHHUK, WU TeJIO0 Bpall{eHUs.

[TonsTie 06 o0béMe. OCHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 o00BEMe
TIPSIMOYTOJIBHOTO Tapasijiesienuresa U cieAcTBUs u3 Heé. OO0BEM LwImMHAPA, KoHyca. O0bémM
11apa ¥ 1ouazb cQepsl.

[TogoOHele Tema B mpocTpaHcTBe. COOTHOLIEHHSI MEXIY TUIOMA/SMH TTOBEPXHOCTEH,
00BEMamMM MOA0OHBIX TeJl.

Ceuenusi uunuHApa (mapasyielbHO M TEepIeH/MKY/IpHO OCH), CeyeHHsl KOHyca
(mapanienlbHOE OCHOBaHUIO M MPOXO/slLiee uepe3 BepLIrHY), CeueHus 1apa.

BeKTOpbI M KOOPUHATHI B IPOCTPAHCTBE

BekTop Ha ryiockocty ¥ B ipocTpaHcTBe. Cio)keHne U BbIYMTaHHe BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uuc/i0. Pa3noeHue BeKTOpa MO TPEM HEKOMIUIaHapHbIM BeKTopaMm. IIpaBuiio
napasienenunesa. PemneHne 3a/1au, CBSI3aHHBIX C IPUMEHEHUEM MPaBUJ JelCTBUN C BEKTOPaMH.
[IpsamoyronbHasg cuctema KoopauvHaT B npocTtpaHcTBe. KoopauHate! Bektopa. [Ipocrenmme
33/lauyd B KOOpJWHaTax. Yroa Mexay BekTopamu. CKansipHOe TMpoU3Be/leHHe BEeKTOPOB.
BbluncsieHue yrjioB Mexzay MNpsIMbIMU M IJIOCKOCTSMU. KOOpAWMHATHO-BEKTOPHBIA MeTOJ, MpH
pellieHuM reoMeTpuYecKux 3azjau.



IVIAHUPYEMBIE PE3YJ/IbTATBI
JINMHHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHHsSI MPOTrpaMMbl yueOHOro mpegmera «MaremaTvka»
XapaKTepHu3yTCs:

I'paxaHCcKoe BoCIMTaHUe:

Cc(OPMUPOBAHHOCTBIO TPaXKJAaHCKOW TO3ULMK  oOyuarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO Y/ieHa POCCUMCKOTO 0O0IecTBa, Mpe/iCcTaB/eHreM O MaTeMaTU4eCKUX OCHOBAx
(YHKLMOHUPOBAHUSI DPAa3/IMUHBIX CTPYKTYD, $IBJIeHWM, TIpOLieJyp TPak[AAHCKOTro o00IecTBa
(BbIOOpBI, OMPOCHI W TP.), yMEHWEM B3aUMO/EeMCTBOBaTh C COLMATBHBIMA HMHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKLIMSIMU U Ha3HaYEHUEM.

IIaTproTHYecKoe BOCIIMTAHHE:

c(hOpMHPOBAHHOCTbIO POCCUMCKOW I'PaXkJaHCKOW MEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
Y HacTOsIleMy pPOCCHUMCKOM MaTeMaTHKW, LeHHOCTHBIM OTHOLIEeHWeM K [JOCTH)KEeHUSIM
POCCUHCKHMX MaTeMaTHMKOB U POCCHUMCKOM MaTeMaTHUUeCKOM LIKO/bl, K KCI0/Jb30BAHUI0 3THX
JOCTMDKEHUM B IPyTUX HayKax, TeXHOJIOTUSIX, CpepaX IKOHOMUKH.

JlyX0BHO-HPaBCTBEHHOI'0 BOCIIUTaHMSA:

OCO3HaHWEM [YXOBHBIX IL|eHHOCTeH pPOCCUMCKOro Hapoza; C(hOpMUPOBAHHOCTBIO
HPaBCTBEHHOI'0 CO3HaHUS, STUUECKOrO OBe/leHHs], CBI3aHHOI'0 C MPaKTUYeCKUM I[pUMeHeHHeM
JOCTYDKEHUM HAayKU U [1esITeIbHOCTBI0 yUEHOr0; OCO3HaHMEeM JIMYHOIO BKJIaZla B MOCTpPOeHue
ycToiumMBOro Oyyiiero.

JcTeTHYecKoe BOCIIUTaHue:

3CTeTUYeCKMM  OTHOLIeHWeM K  MHUpPY, BK/IOuUasg 3CTETUKY  MaTeMaTH4yeCKUxX
3aKOHOMEpPHOCTel, OOBEKTOB, 3ajlay, peIIeHUH, pacCYy>KJeHW; BOCTPUUMUYMBOCTBIO K
MaTeMaTUYeCKUM aclieKTaM pas/MyHbIX BUJO0B UCKYCCTBa.

du3nuyeckoe BOCIUTaHHe:

c(OpMUPOBAHHOCTBIO yMEHUs TPUMEHSITb MaTeMaTUuecKhe 3HaHUS B HHTepecax
370poBOro U 0Oe30omacHOro obpasa >KW3HH, OTBETCTBEHHOTO OTHOIIEHUs] K CBOEMY 3/]0POBBIO
(3mopoBoe muTaHWe, cOaMaHCUPOBAHHBIM Pe)KUM 3aHSATHI U OTAbIXa, peryJsipHas ¢usndeckas
aKTUBHOCTb); (PM3UUECKOT0 COBEpIIEeHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-03/]0POBUTEbHOM
[lesITeJIbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM LIeHHOCTH TPY/I0J/I00us; UHTePecoM K pa3/InyHbIM
cepam npodeccroHaIbHON [eSTe/TbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U eé MPUI0)KEeHUSIMHU,
yMeHHeM COBepllaTh 0CO3HAHHBIM BbIOOP OyAyIlel rpodeccuu U peanrd30oBbIBaTh COOCTBEHHbIE
JKU3HEHHbIe TIIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MareMaTHueckKoMy 00pa30BaHHIO H
camMoo0pa30BaHUI0 Ha TPOTSDKEHHWH BCEM JKW3HU; TOTOBHOCTBIO K AaKTMBHOMY YyuacCTUIO B
pellleHNH NPaKTUYeCKuX 3a/la4 MaTeMaTUyeCKOW HalpaB/IeHHOCTH.

JK0J/10rn4ecKoe BOCIIUTaHHe:

C(OPMHUPOBAHHOCTBIO SKOJOTMYECKON KY/IbTYypbl, TOHUMaHWEM BJIUSHUS COLMA/bHO-
5KOHOMHYECKUX [pPOLIeCCOB Ha COCTOSIHME TPUPOJHOM M COLMAJbHOM Cpe/ibl, OCO3HaHUEM
r700a7bHOTO  XapakTepa  3KOJOTWYeCKMX TmipobieM;  opueHTalied Ha  MpPUMeHeHHe
MaTeMaTHUeCKWX 3HaHWU JJisi pellleHus 3a/jau B 00/1aCTh OKDPY»Karolle cpe/ibl, MJIaHHPOBaHUs
NOCTYIIKOB M OLeHKW UX BO3MOXXHBIX ITOC/Ie[ICTBUM /11 OKPY>KaroIller CpeJibl.

IleHHOCTH HAYYHOI'0 MTO3HAHUA: _

C(OPMHPOBAHHOCTBI0 MHUPOBO33PEHUs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKW U 0OIIleCTBEHHOM MPaKTUKK, TTOHUMaHWeM MaTeMaTh4yeckod HayKu Kak cepbl
4yesI0Be4YeCKO! /e TeJIbHOCTH, 3TaroB eé pa3sBUTHS M 3HAYMMOCTH /ISl Pa3BUTHUS LIUBWIN3ALUY;
OB/IaZileHUeM $I3bIKOM MaTeMaTHMKM U MaTeMaTHM4eCKOW Ky/JbTypOM Kak Cpe/CTBOM TO3HaHUs



MHDQ; TOTOBHOCTHIO OCYILECTB/ISTh TIPOEKTHYHD U MCC/Ie[0BaTeNbCKylH0 JesiTe/IbHOCTD
VH/JVBU/lya/lbHO U B TPYIIIIe.

METAITPEJMETHBIE PE3YJ/IbTATbI

MeTarnpemMeTHbIe pe3y/bTaThl OCBOEHHS ITPOrpaMMbl Y4eOHOTO TipeaiMeTa «MaTeMaThKa»
XapaKTepU3yIOTCsS  OBJIa/leHWeM  YHHUBEpPCAJIbHBIMH  NO3HAAMe/nAbHbIMU  OeliCmeusiMu,
YHUBEPCA/NbHbIMU ~ KOMMYHUKAMUBHbIMU  OelicmeusiMu, YHUBEPCAAbHbIMU  pe2y/AsimueHbIMU
Oelicmeusimu.

1) YHueepcanbHble no3HasamenbHble delicmeusi, obecneuugarom popmuposaHue 6a308bix
KO2HUMUBHBIX npoyeccos8 obyuaroujuxcsi (oceoeHue Memooo8 NO3HAHUS OKPYHCArowje2o mupd;
npumeHeHue 102u4ecKux, uccaedosamenbCKux onepayull, ymeHuii pabomams ¢ uHgpopmayueti).

Ba3oBble 1oruuecKue JeicTBHA:

® BBLISB/ISTH M XapaKTePHU30BaTh CYIECTBEHHbIE MPU3HAKA MaTeMaTUYeCKUX OOBEKTOB,
TIOHSITUM, OTHOIIEHWH MeX[y TOHATHSMU; (OPMYJIMPOBAThH OIpeZiesieHUs] TOHSATHN;
yCTaHaBJ/IMBaTh CYIeCTBeHHbBIN MPU3HAK KlacCU(UKAL[MK, OCHOBAHUS [ijisi 000011jeHUs
Y CPaBHEHMsI, KPUTEPHUH TIPOBO/IMMOTO aHA/IN3a;

® BOCIIpUHUMATb, (OPMYIMPOBATh U TMpeobpa30BLIBaTh CYXKJEHHs: YTBepJUTe/lbHbIe U
OTpHLiaTe/bHbIEe, eIMHIUUHbIE, YaCTHBIE U 00III1e; YC/IOBHBIE;

®  BBISIB/ISITh MaTeMaTHUeCKHe 3aKOHOMEePHOCTH, B3aUMOCBSI3U U TTPOTUBOPeunsi B (pakrax,
JAHHBIX, HAO/IOZEHUSIX W YTBEP)KAEHWSX; TpejjaraTb KPUTEPUW [/ BbISBIEHHUS
3aKOHOMEPHOCTeN 1 TIPOTUBOPEYMH;

® [efaThb BBIBOJBI C WCIIO/Ib30BAHMEM 3aKOHOB JIOTHKH, [IeIyKTUBHBIX Y MHIYKTHBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IF0UeHHH 110 aHaIoT vy,

® [IPOBOJWTH CAMOCTOSTE/ILHO ZI0Ka3aTebCTBA MaTeMaTHUeCKUX YTBEP)KeHNH (TIpsiMble
M OT TIPOTUBHOIO), BBICTPAWBaTh apryMeHTAlLMIO, TIPUBOJUTH TIPUMEPHI U
KOHTPITPUMePhI; 000CHOBBIBaTh COOCTBEHHBIE CY)K/€HUSI ¥ BEIBO/IBI;

e BpiOMpaTh criocob pelieHusi yueOHOM 3ajjaud (CpaBHMBAaTh HECKOJbKO BapHUaHTOB
perieHus], BBIOMpaTh Hanbosiee MOAXOAIIMN C YIETOM CaMOCTOSITE/TbHO BbIJIe/IEHHBIX
KpUTEPUEB).

Ba3oBble ncciiefioBaTe/IbCKHe AeHCTBUSA:

® 1CI0/Ib30BaTh  BOTMPOCHI ~ KaK  MCCIe[oBaTeNlbCKUM  MHCTPYMEHT  T103HaHUS;
¢opMyTupOBaTE BOTIPOCHI, (PMKCHPYIOLIVe TIPOTHBOpeure, MpobieMy, yCTaHaBIMBATh
HCKOMOe U JaHHOe, (OpPMUPOBaTh TMIOTe3y, apryMeHTHPOBAaTb CBOIO TO3HULHIO,
MHEeHHUe;

® [POBOAUTH CaMOCTOSTeNbHO CIJIAHUPOBAHHBIA 3KCIIePUMEHT, UCCIe[joBaHUe TI0
YCTAaHOB/IEHUIO O0COOEHHOCTel MaTeMaTU4eCKOro OOBeKTa, sIBJIeHUs, MpOLecca,
BBISIB/IEHUIO 3aBUCUMOCTel MeXXy 00beKTaMH, sSIBJIeHUsSIMH, IPOL{eCCaMU;

® camoCTOsTelbHO  (OpMy/HpoBaTh 0000IjeHHWs U BBIBOABI IO  pe3y/bTaTaM
TIpOBe/IEHHOT0 Hab/I0/IeHs], UCC/IeloBaHUs], OL|eHUBATh [IOCTOBEPHOCTh MOTyUYeHHBIX
pe3y/bTaToB, BEIBOZOB U 000011eHNI;

® [POrHO3MPOBATh BO3MOXKHOE pa3BUTHe TPOLeCcca, a TakK)Ke BbIIBUraTh MPe/TI0I0XKeHu s
0 ero pa3BUTHU B HOBBIX yCIOBHSIX.

Pab6ora c uadopmanueii:

®  BbIAB/ATH AeUIUTHI MHPOPMALH, JaHHbIX, HEOOXOJUMBIX /IIs1 OTBEeTa Ha BOIIPOC U
[UIs1 pellieHust 3a/iaui;

e BoiOupaTh WHGOPMALMIO W3 WCTOYHMKOB pAa3IMYHbIX THUIIOB, aHAIM3UPOBATh,
CUCTEMAaTH3WPOBaTh U WHTEPIIPETUPOBATh MH(MOPMALIMIO Pa3/IMYHbIX BUOB U (HOpPM
TIpe/iCTaB/IeHNSs];

® CTPYKTypupOBaTb HWHGOpMAalLUIO, TIPeACTaBAsTh €& B  pas3IMuHbIX  (opmax,
WITIOCTPHPOBATh rpadrvecKy;



OLleHMBaThb HaA&KHOCTb HH(GOpPMALMM II0 CaMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) YHueepcaibHble KOMMYHUKaAmMueHble Oelicmeusi, obecneuugarom c(hopmupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 00YUarOUWUXCH.
O6meHue:

BOCITPUHUMATh U (DOPMY/IMPOBaTh CYXK/[|€HUSI B COOTBETCTBUU C YCJIOBUSMH U LIEISIMU
oOlLIeHNs; $ICHO, TOYHO, T'PAaMOTHO BBID&XaTb CBOK TOUKY 3PEHHUs B YCTHBIX U
MTMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHSI TI0 XOAY PeIIeHHs 3a/jaud, KOMMEeHTHUPOBAaTh
TIO/TyUeHHbIH Pe3y/IbTaT;

B X0/le 00Cy»KJeHusI 3a[jaBaTh BOIIPOCHI I10 CYIIeCTBY 00Cy»XaeMoii TeMbl, Tpo6JieMsl,
peliaeMod 3aZiaud, BBICKAa3bIBATh W/IEH, HAlleJIeHHbIe Ha TIOMCK peLIeHUs;
COTIOCTAB/SITh CBOM CYXKAEHWS C CYXAEHWsAMH [JPYruX YYaCTHUKOB /Majiora,
oOHapy)XMBaTb pa3/IMuve W CXO/CTBO MO3ULMH; B KOPPEKTHOH (opme HOpMyTHPOBaTh
pasHOT/IacHsi, CBOU BO3paKeHMUSI;

TIPe/[CTaB/IsATh Pe3y/IbTaThl PEIeHHUs 3a[jauu, SKCIIePUMEHTa, UCC/IeJOBaHus, TIPOEKTa;
CaMOCTOSITE/TLHO BbIOMpaTh (pOpMaT BBICTYIUIEHUs C YYETOM 3ajau Tpe3eHTaluu |
0coOeHHOCTel ayAUTOPUH.

CoTpygHHUYeCTBO:

TOHMMaTh W WCII0/Ib30BaTh MPEMMYIeCTBa KOMaHJAHONW W WHAWBUAYaJTbHOU pabOThHI
MpU  pellleHWd yueOHBIX 3ajay; TPUHUMATh 1[elb COBMECTHON JleATebHOCTH,
TJIaHUPOBaTh OPraHM3AllMI0 COBMECTHOW paboThl, pacmpezensTh BHUIbI paborT,
JIOTOBapUBaThCsl, 0OCYXK/JaTh TpoLiecC W pe3ysbTaT paboThl; 00001IaTh MHeHHs
HECKO/IbKUX JIIOZIeH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CyKaeHNs,, 00MeH MHEHHH, «MO3TOBbIe
IITYypMbl» W WHBIE); BBIMOJHATE CBOK YacThb pabOTBI W KOOPJAWMHUPOBATh CBOM
JIeNCTBUS C IPYTUMH UjleHaMUd KOMaH/Ibl; OLIeHHBaTh KaueCTBO CBOETO BKJIaZia B OOLIHH
MPOAYKT I10 KPUTepUsiM, CPOPMY/TMPOBAHHBIM YUaCTHUKAMU B3aUMO/IeCTBUSI.

3) YHugepcanbHble pezyasimueHble delicmausi, obecneuusarom (popmMupo8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTIU.
Camoopranu3anus:

COCTaBJIATH TIJIaH, aJITOPUTM pellleHUs 3a/1aui, BEIOUPATh CIIOCo0 peleHusi C y46TOM
VMEIOILUXCsl PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBAaTh U
KOPPeKTUPOBaTh BapyUaHThI pellleHui C yUéToM HOBOW MH(OpMaLMK.

CaMOKOHTpOJIb:

B/Ja/leTh HaBblKaMU II03HaBaTe/JbHOW pedeKCMM KakK OCO3HaHWS COBeplllaeMbIX
JIeCTBUN U MBICTUTE/IbHBIX TIPOLIECCOB, WX pe3yJbTaTOB; BJafleTh CriocobaMu
CaMOMNpOBEPKH, CAMOKOHTPOJ/ISI Tpoliecca M pe3ysbTaTa pelleHusi MaTeMaTHueCKOu
3a/jauy;

npeJBU/IeTh TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYTb IPU pellleHUH 3a/jaud, BHOCHUThb
KOPPEKTUBBI B /IeSITe/TbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, [JaHHBIX, Hal/JeHHbIX
OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

OLIeHMBAaTb COOTBETCTBHE pe3y/bTaTa LeJd W YCJIOBUSM, OOBSICHATH TPUUYMHEI
JOCTIDKEHUS] WM HEeIOCTVDKEeHWs pe3y/bTaTOB [eSITelIbHOCTH, HaXOJWUTh OIIMOKY,
[laBaThb OLIEHKY IMPUOOPETEHHOMY OITBITY.

IMPEAMETHBIE PE3YJIBTATHBI
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[TpyuMeHsTh aKCMOMBI CTEPEOMEeTPUH | CJIe/ICTBUSI U3 HUX TIPH PellIeHNH reoMeTpUYeCKHX
3aziau.

OmepypoBaTh TOHSATUSMH: T[Aapa/UIeIbHOCTb W TIePIeHAUKY/SIPHOCTh  TPSIMBIX |
TMIJIOCKOCTEM.

KnaccuduippoBats B3auMHOe pacIioioyKeHHe MPSIMBIX U IJIOCKOCTel B IPOCTPAHCTBe.

OmnepupoBaTh TIOHSTUSMH: [BYTPaHHBIA yroj, TpaHW JBYTPaHHOTO yrja, pedpo
JBYTPAHHOTO YT/Ia; IMHEWHBIA yro/ ABYTPAHHOTO YIJIa; TPajlyCHasi Mepa /IByrPaHHOTO yTJia.

OrnepupoBaTh TIOHATHUSIMU: MHOTOTPAHHMK, BBIMYK/IbIA W HEBBIMYK/IbI MHOTOTPAaHHHUK,
3/IeMeHTbI MHOTOTPAHHHKA, TIPaBU/TbHBIN MHOTOTDaHHHUK.

Pacrio3HaBaTh OCHOBHbIE BU/Ibl MHOTOTDAaHHUKOB (ITUpaMU[a; MpU3Ma, MPSIMOYTOJ/IbHbIH
riapasuienenures, Ky0).

KnaccuduimpoBath MHOTOTDaHHUKH, BbIOMpas OCHOBAaHUSI IS K/JIaCCU(PUKALUM
(BbIMyK/IbIe Y HEBBINMYK/Ible MHOTOTPAaHHMKH; TPaBWIbHble MHOTOTPAaHHUKH; TIpsSMble U
HaKJIOHHBIE TTPU3MBI, TIAPAJUIE/IETIUIIE/IbI).

OrmeprpoBaTh MOHATHSIMU: CEKYIasi TVIOCKOCTh, CeueHre MHOTOTPaHHHKOB.

OOBSICHSITh TIPUHLIUITBI TIOCTPOEHHUST CEUEHUH, UCTI0/B3YsI MEeTO/], C/IeJIOB.

CTpouTh CeueHHs] MHOTOTPDAHHUKOB METO/IOM CJIeZIOB, BBINIOJHATE (BBIHOCHBIE) TIJIOCKHE
YepTeXU U3 PUCYHKOB MPOCThIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHHU3Y.

PemaTh 3ajaud Ha HaXOXK/IeHWe TeOMeTpPUYeCKMX BeMWYnH TI0 obpasiam Wi
a/ITOPUTMaM, TIPUMEHSISI W3BECTHbIE aHAJMTHUECKUe MEeTOZAbI TIPU PpelleHWd CTaHJAPTHBIX
MaTeMaTUYeCKuX 3a/lad Ha BBIUKMC/EHWE PACCTOSTHUMA MeXy ABYMsI TOYKaMH{, OT TOYKH [0
TIPSIMOM, OT TOYKH ZI0 TJIOCKOCTH, MEXK/y CKPEIIUBAIOIIMMUCS TIPSIMBIMU.

PemaTh 3ajaud Ha HaXOXK/IeHWe TeOMeTpPUYeCKMX BelMWynH TI0 obpasiam Wau
a/ITOPUTMaM, TIPUMEHSISI M3BECTHbIE aHAJMTHUECKUe MEeTOZAbI TIPU PpelIeHWd CTaHJAPTHBIX
MaTeMaTUYeCKUX 33/jau Ha BBIUMC/IEHWEe YTTI0B MEXY CKPEL[VBAIOIUMUCS TIPSMBIMH, MEXIY
TIPSIMOM U TUIOCKOCTBIO, MEX/Y TUIOCKOCTSIMH, IByTPaHHBIX YTJIOB.

Borunciste 00bEMBI U TUIOLIA/[M TTIOBEPXHOCTeH MHOTOTPAaHHMKOB (TIpM3Ma, MpaMKza) C
npuMeHeHreM (OPMYJI; BBIUMC/ISTb COOTHOILEHWST MEXIY TUIOIA/IAMU  TIOBEPXHOCTEH,
00bémMaMu To/100HBIX MHOTOTPaHHUKOB.

OrnepupoBaTh TMOHSATUSMHU: CUMMETPUs B TIPOCTPAHCTBE; LEHTP, OCb U TUIOCKOCThb
CUMMETPHH; IeHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTYPHI.

V3Bnekath, peobpa3oBbIBaTh U WHTEPIPETUPOBATh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKrX (Urypax, mpe/iCTaB/IeHHYI0 Ha YepTeXkax U PUCYHKaX.

[TpuMeHsITH TeoMeTpuueckre (aKTbl /s PpeIIeHWs CTepPeoOMEeTPUUeCKMX —3azad,
TIPe/INIO/Iararol[iX HEeCKOJIbKO IIaroB pelleHHs, eC/d yCJAOBUSI TIPUMEHEeHHsl 3aflaHbl B SIBHOU
dbopme.

[TpuMeHsTH TIpOCTelIe TIPOrpPaMMHBIE CPeACTBA M 3/eKTPOHHO-KOMMYHHUKAL[MOHHbIE
CHUCTEMBI TIPY PeIlleHUH CTePeOMEeTPUUECKHX 3a/1au.

[TpyBOAWTE TIPUMEPbI MaTeMaTHYeCKMX 3aKOHOMEPHOCTeld B TIPUPOZAe W JKWU3HH,
pacro3HaBaTh MPOsIBJIEHUe 3aKOHOB reOMETPUN B UCKYCCTBE.

[IpuMeHsATH TO/yueHHBbIe 3HAHWS Ha TPAKTHKe: aHA/JIM3HUPOBATh peasibHble CUTyalud U
NPUMEHSITh ~ U3yYeHHble TIOHSATUS B TIPOLIECCe  TIOMCKA  pelleHds]  MaTeMaTHueCKu
copMyMpoBaHHOM TIPOOJIeMBbI, MOZETMPOBaThb peasibHble CUTYal[id Ha sI3bIKe T'€OMEeTPUH,
WCC/IeJOBaTh MOCTPOEHHBIE MO/ C WCIOb30BaHUEM TeOMETPUUECKUX TIOHATHH U TeOpeM,
arrapaTa anreOpsl; peliaTh MPAKTUUYeCKUe 3a/laul, CBsi3aHHbIe C HAXO0KAeHHeM TeOMeTPHUeCKIX
BEJINYHH.
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OmnepupoBaTthb TIOHSATHUSIMHU: LUIMHAPUYeCKast TIOBEPXHOCT, obpa3yrorye
L[WIMH/IPUUECKOM MMOBEPXHOCTH; I[U/IMH/IP; KOHUUeCKast TIOBEPXHOCTh, 00pa3yroliyie KOHUYeCKOon
TIOBEPXHOCTH, KOHYC; chepruuecKast TOBEPXHOCTb.

Pacrio3HaBaTh Tena BpailleHus (LAIUHAP, KOHYC, cdepa U 1iap).

OOBSICHATH CTIOCOOBI MTOJTyYeHUs TeJl BpallleHMsl.

KnaccuduippoBats B3aiMHOe pacrosioxeHre cephbl U MI0CKOCTH.

OmnepupoBaTh TOHSATHSIMU: IIAPOBOM CETMEHT, OCHOBaHWe CerMeHTa, BBICOTAa CErMeHTa;
I11apOBOM C/I0M, OCHOBaHMe I1apOBOT0 CJI0s1, BBICOTA 111aPOBOTO CJI0S; 1IaPOBOM CEKTOP.

Bbrunc/iate 00bEMBI U TUIOIAIA TIOBEPXHOCTEM TeJsl BpalljeHUsl, TeOMeTPUUYECKUX Tes C
ripuMeHeHreM (PopMyI.

OmnepupoBaTh TIOHATHUSIMM: MHOTOTDAHHUWK, BIMCAaHHBIA B Cepy U OMUCAHHBIA OKOJIO
cdepsr; chepa, BriicaHHasi B MHOTOTPaHHKMK WJIM TeJI0 BpallleHusl.

BbIUNC/IATE COOTHOLIIEHUST MEXIY TUIOLA/IIMA TIOBEPXHOCTEM U 00b&éMamM TO/[00HBIX
TeJl.

V306pakaTh W3ydyaeMbie (GUTypbl OT DYKH M C TPUMEHEHHEM TPOCTBIX UepTEKHBIX
WHCTPYMEHTOB.

BbIMoHATE (BBIHOCHBIE) TUIOCKHE YePTeXH U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (GUTYpP: BUJ
CBepxy, COOKy, CHU3Y; CTPOMTb CEUeHHsI Tesl BPallleHusl.

V3BnekaTh, UHTEPIIPETUPOBATh W MPe0OpPa30BbIBaTh WHGMOPMALIUIO O TTPOCTPAHCTBEHHBIX
reoMeTpuuecKux (hUrypax, peJCcTaB/JeHHYI0 Ha UepTeXKax U pUCYHKaX.

OmnepupoBaTh MOHSATHEM BEKTOP B TIPOCTPAHCTRBE.

BbINOMHATE [1€HCTBUS C/I0’KEHUS] BEKTOPOB, BHIUMTAHMSI BEKTOPOB U YMHOXXEHHSI BEKTOPA
Ha YKC/I0, O0BSACHATH, KAKUMH CBOMCTBAMU OHH 00/1a/Iaf0T.

[TpuMeHsTh MPaBUJIO Mapasiesenure/a.

OmnepupoBaTh TOHSATHUSIMHU: /I€KaPTOBbI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHAThI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOe
TIPOU3Be/IeHHe BEKTOPOB, KO/UTMHEApHbIe U KOMIJIaHApHBIE BEKTOPBI.

HaxoauTh CyMMy BEKTOPOB W MTPOM3BeZIEHHE BEKTOpPA Ha UMCJIO, YTOJT MEXKY BEKTOpaMH,
CKaJIIpHOE TPOW3Be/IeHHe, PaCK/Ia[bIBaTh BEKTOP I10 [BYM HEKOJI/TMHEAPHBIM BEKTOpPaM.

3a/iaBaTh MJIOCKOCTb YPABHEHHWEM B [IeKApTOBOW CUCTEMe KOOp/WHaAT.

[TpumMeHsITh TeomeTpuueckue (aKTbl [Jii  peIleHds] CTePeOMeTPUUeCKUX  3afiad,
TIpe/rio/iaraloliX HEeCKO/IbKO II1aroB peIeHUs, eC/IM YCIOBUS TIPUMEHEeHUs1 3a/jaHbl B SIBHOM
dopwme.

Periath MpocTeiiiiie reoMeTpUUeCKHe 3a/jaul Ha MPUMeHeHHe BeKTOPHO-KOOPAMHATHOTO
MeToza.

Pemrath 3aZlaud Ha [I0Ka3aTebCTBO MaTeMAaTUUYECKMX OTHOIIEHWH W HaXOXKAeHHe
reoMeTpUUeCKUX BEJIMUMH IO 00pasliaM WM ajJrOpUTMaM, TPUMEHsIST U3BeCTHbIe METO/IbI TPH
pelleHnH CTaHJAPTHBIX MaTeMaTHUeCKHX 3a/]au.

[TpuMeHSITH TIpOCTEHINEe TIPOTPAMMHBIE CPE/ICTBA W 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHCTEMbI TIPH PeIIIeHUH CTEPEOMETPUUECKUX 3a/iau.

[TpuBOAWUTL TIPUMeEpPHI MaTeMaTHUeCKHUX 3aKOHOMEDHOCTeH B TIPUPO/Ie UM JKU3HH,
pacro3HaBaTh MPOsIBJIEHUe 3aKOHOB FreOMETPUN B UCKYCCTBE.

[TpuMeHsITh TIOSyYeHHbIe 3HAHWSI HA TPAKTUKE: aHAM3UPOBAThb peasibHble CHUTYal[ud U
NPUMEHATh ~ M3y4YeHHble TIOHATHS B  TMPOLECCe TIOMCKAa PpeIleHdus MaTeMaTHUueCKu
copMynupoBaHHOW MPOO/IEMbI, MO/IE/TMPOBATh peasibHble CUTYal[UHd Ha $I3bIKE€ TeOMEeTpHH,
WCC/IeIoBaTh MMOCTPOEHHBIE MOJIE/N C MCII0/Ib30BaHUEM TeOMETPHUUECKHUX TOHSATUH U TEOpEeM,
arrapara ajre0Opbl; peliaTh MpakKTHUeCKHe 3a/lauu, CBSI3aHHbIE C HAXO0XK/JeHUeM TeOMeTPUUeCKUX
BeJTMUMH.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos J/IeKTPOHHBIE
No HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMpOrpamMMsl Bcero KOﬁHTpOJIbele oOpa3oBaTe/IbHBIE
padoTsI pecypcer
1 BBezieHne B cTepeOMeTpHIO 10 0
[TpsiMble ¥ MJIOCKOCTH B
2 rpocrtpaHcTse. [lapaniensHOCTE 12 1
MPSIMBIX U MJIOCKOCTEM
3 [TeprieHAVKYISIPHOCTD TPSIMBIX U 12 0
TJIOCKOCTEN
4 Y116l MeXAY TIPSMBIMU U 10 1
TJIOCKOCTSIMU
5] MHororpaHHUKU 11 1
6 OO6BEMBI MHOTOT'DAaHHUKOB 9 1
7 [ToBTOpEHMe: ceueHUs, 4 1
PaCCTOSIHUSL U YTJIBI
OBILIEE KOJIMYECTBO YACOB I1O 68 5
[TPOTPAMME
11 KJIACC
B ToMm unciie JJ/IeKTPOHHbIE
No HanMeHoBaHHe pa3/iesioB U Ko-Bo (qudppoBbIe)
n/n TeM NMporpaMmsbI 4acos KOHTpO/IbLH . oOpa3oBaTe/b
3a4éThI
ble paboThI HbIe pecypchbl
1 BekTopbl M KOOpVHATHI B 15 1 1
TIPOCTPaHCTBe
Tesna BpaijeHust 17 1 1
OO6BEMBI Ten 22 1 1
4 [ToBTOpEHME, O606H.[€HI:I€, 14 1 0
CUCTeMaTH3aLys 3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 68 4 3

I[TPOI'PAMME




