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INIOACHUTEJ/IBHASA 3AIINCKA

T'eomeTpust SIBNSIETCA OJHUM W3 0a30BbIX KYPCOB Ha YpPOBHE CpEJHEro
obmiero oOpa3oBaHMs, TaK KakK o0ecrieuMBaeT BO3MOXKHOCTh HW3YyUeHUs
JUCLIMTTMH ~ eCTeCTBeHHO-HAayyHOW  HAmnpaB/JeHHOCTM W TIPeJMETOB
I'YMaHHMTApHOTO IMK/a. IT0CKO/IbKY JIOTHUeCKoe MbIIjieHre, popMUpyeMoe Tpu
U3yuyeHUM  OOyuYarlol[UMHMCA  TOHATUHHBIX  OCHOB  T'€OMETpPUM, TIpU
JI0Ka3aTe/IbCTBE TEOPEM U TIOCTPOEHUH 1[eTIOUKH JIOTHUECKUX YTBEP)KAEHUH TPH
pellieHNH reoMeTPUUeCKUX 3a/iayu, YMeHHe BbIIBUTaTh W ONPOBEPraTh FMIIOTe3bI
HETOoCPeJCTBEHHO HCIO/b3YIOTCS TP PeIleHWH 33/lau eCTeCTBeHHO-HayuHOro
I[UK/Ia, B YaCTHOCTH (pU3MUECKUX 3a/iau.

Ilens ocCBoeHWst TIporpaMMmbl  yueOHOro Kypca «['eomeTrpusi» Ha
yriayO/NéHHOM  YpOBHE —  pa3sBUTHE WMHJUBHAYa/lbHBIX  CIIOCOOHOCTeH
00yYaroIUXCs MPU U3yUeHWM TeOMEeTPUH, KaK COCTaBJISIOIIEeH IpeaMeTHON
obnactn «MaremaTtvka W WHGOPMaTHKa» udepe3 obecrieueHHe BO3MOXKHOCTHU
NpUoOOpeTeHUsT U UCI0/Ib30BaHKs Oosiee TTyOOKUX reOMeTPUUeCKUX 3HAHUN U
JEeUCTBUM, crelU@UUHbIX TeoOMeTPUH, M HeOoOXOJUMBIX [/ YCIIeIIHOrOo
npodeccoHabHOTO ~ 00pa30BaHUsl,  CBSI3aHHOTO  C  KCII0/Ib30BaHUEM
MaTeMAaTHUKHU.

ITprOpUTETHLIMU 3aJjauaMH Kypca TeOMeTpUH Ha YriayOJIEHHOM YPOBHE,
PACIIMPSIIOIIMMU U YCUIHMBAIOIIMMU KypC 6a30BOr0 YPOBHS, SIBJISIFOTCS:

pacIrpeHye TpeCTaB/IeHNsI O TeOMeTPUN KaK YaCTU MMPOBOH KY/IbTYPhI
1 (GOpMHpOBaHKE 0CO3HAHUS B3aMMOCBSI3H F€OMETPUH C OKPY KAIOIL[M MUPOM;

(dopMHpoBaHye TMpe/CTaBAeHHsI O TPOCTPAHCTBEHHBIX (Urypax Kak O
BKHEHIIIMX MaTeMaTUUeCKUX MOJIENSIX, TIO3BOJISIOIIUX OMUChIBAaTh U M3y4aThb
pa3Hble SIBJIEHUS OKPY)KAIOIL[ero MMpa, 3HaHHe TIOHSITUHMHOrO armrmapaTa IIo
pazzeny «CrepeoMeTpusi» yueOHOr0 Kypca TeOMeTpPHH;

dbopMHpoBaHre  yMeHWs ~ B/IaJeTb  OCHOBHBIMM  TIOHATHAMHM O
MIPOCTPAHCTBEHHBIX (Urypax W WX OCHOBHBIMH CBOHCTBAMMU, 3HAHHE TEOPEM,
bopMy U yMeHHe WX MPUMEHATb, YMEHHUsSI JOKa3bIBaTh TEOPEMbI U HAXO/UTh
HeCTaH/APTHBIE CITOCOOBI pellieHus 3a/iay;

¢dopMHpoBaHe yMeHMs paclio3HaBaTh Ha uepTeXax, MOJeNsAX U B
peabHOM MHpe MHOTOTPDAaHHMKM M Tejla BpallleHusl, KOHCTPYUPOBAThb
reoMeTpruUecKre MOJIesy;

(opMupoBaHue TIOHUMaHHSI BO3MO>KHOCTH aKCMOMaTHUEeCKOTO
TOCTPOEHHMSI MaTeMaTHUeCKUX TeopuH, (OpPMHpOBAHHWE TIOHWMAHUS pPOJU
AKCUOMATHKH TIPU TPOBEJIEHUH PaCcCy KAeHUH;

(bopMHpoBaHre YMeHUs BIaJeTb METOIaMH [J0Ka3aTe/bCTB U aJiITOPUTMOB
pellieHNs], YMEeHUsI UX TIPUMEHSITb, NTPOBO/IUTh Zl0Ka3aTe/IbHbIe PacCyXAeHUS B
XOZle pelleHWss CTepeoMeTpPUYEeCKMX 3ajad M 3a/lad  C TPaKTHYeCKUM
cojep>kaHreM,  (OopMUpOBaHHE  IIPEJCTAaB/IeHUss O  HeOOXOAMMOCTU
JIOKa3aTe/bCTB TPM OOOCHOBAaHWM MaTeMaTHUeCKUX YTBEPXKIEHWM W PO/U
AaKCUOMAaTHKH B MPOBE/JIEHUH JIeJYKTUBHBIX PAaCCY KIAEeHUH;

pPa3BUTHE U COBEpPIIEHCTBOBAHHWE WHTE/UIEKTYaJbHBIX M TBOPYECKUX
criocobHOCTeM o0yuaroIuxcs, T03HaBaTe/IbHOM aKTHUBHOCTH,
WCC/IeIOBaTe/IbCKUX YMEHUH, KDUTUUHOCTH MBIILIJIEHHs, UHTepeca K W3y4eHHUI0
reOMeTPHH;

(dbopmHpoBaHe GbYyHKLIMOHATBHOMH I'PaMOTHOCTH, peJIeBaHTHOM
reOMEeTPUM: YMEHHUs Ppaclio3HaBaTh TMIPOSIBJIEHUsS TeOMETPUUYECKUX TOHSATHH,
OOBEKTOB M 3aKOHOMEDHOCTEM B PeasibHbIX >KU3HEHHBIX CUTYalUsIX U TpH
W3yUYeHUM [JIPYIrUX y4eOHBIX MpeJMEeTOB, IIPOSIBJIEHUsS 3aBUCHUMOCTEH U



3aKOHOMEPHOCTEeM, MO/IeJTMPDOBaHUs peaslbHbIX CUTyaldWd, WCCAe[0BaHUs
MOCTPOEHHBIX MO/Je/1er, UHTepIIpeTaliy MO TyYeHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COJiepyKaTe/IbHBIMH JIMHUSIMH yueOHOTo Kypca «I'eomeTpusi»
B 10-11 knaccax sBnsitoTCad: «IIpsgsMble W TJIOCKOCTA B TIPOCTPAHCTBE»,
«MHororpaHHuku», «Tejma BpalleHusi», «BekTopel M KOOpAWHATHI B
MPOCTPAHCTBe», «[IBU)KeHHsI B POCTPAHCTBEY.

CdopmympoBanHoe Bo @I'OC COO TpeboBaHWe «yMeTh OIEPUPOBAThH
TIOHSTUSIMU», PeJIeBaHTHBIMU MeOMeTPUM Ha YIy0/IEHHOM ypOBHE 00yueHUs B
10—11 kaccax, OTHOCUTCSI KO BCeM CO/ieprKaTe/TbHbIM JIMHUSM yueOHOro Kypca,
a ¢opMUpoBaHUe JIOTMUYeCKUX YMEeHHUM pacrpejiensieTcsi He TONbKO 10
cofiep)KaTe/ibHbIM ~JIMHUSIM, HO ¥ 10 Trojam oOyuenusi. CopeprkaHue
o0Opa3oBaHusl, COOTBETCTBYIOIlee TIPeJMETHBIM pe3y/JbTaTaM OCBOEHUS
denepanbHOM pabouyeil MPOrpaMMbl, pacTipe/ie/IéHHBIM 0 ToZaM O0yueHws,
CTPYKTYPUPOBAaHO TakuM  o0Opa3oMm, uToObI KO BCEM  OCHOBHBIM,
MIPUHLIAITAAIBEHBIM BOTIpOCcaM o0yuarolifecss obpaiiaauck HeoJHOKPATHO. JTO
MO3BOJIIET OPraHU30BaTh OBJafleHUE TeOMETPUYECKUMHU TOHATUSIMUA U
HaBbIKaMH TI0C/IeZIOBaTe/IbHO U TIOCTYIaTebHO, C COOJIFOZieHreM TpUHIUTIA
TPeeMCTBEHHOCTH, a HOBble 3HaHWsA BK/IOYATb B OOIyI0 CHUCTeMY
reoMeTpUUeCKHUX TIpeJCTaB/IeHH 00yJaroImuxcs, pacimpsia U yriaybsss ee,
o0pa3ys MpoYHbIe MHOKECTBEHHbBIE CBSI3HU.

[Tepexo/ K U3y4eHUIO reOMeTPUH Ha yryO/IEHHOM YPOBHE TT03BOJISIET:

co3matb ycioBus A AuddepeHIMalid  00y4yeHUs, TIOCTPOEHUS
VHAVBHUAYaTbHbIX 00pa3oBaTe/lbHbIX TIpOrpamM, obecrieuuTh yriiybaéHHOoe
M3yJeHre TeOMEeTPUU KaK COCTaB/IsIIOIIel yueOHoro rpegiMeTa «MaTemMaTHKa»;

MO/ITOTOBUTE OOYYarOINXCS K TIPO/IO/DKEHUIO0 W3yUeHHsT MaTeMaTUKHU C
yuéToM BbIOOpa Oyayiieit mpodeccuu, obecrieurBasi PeeMCTBEHHOCTh MEXY
00IIMM ¥ IIpoeCCUOHATBHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOGHOro Kypca «['eomeTpusi» Ha yryiybjéHHOM ypOBHe
otBoauTCs 204 yaca: B 10 kacce — 102 yaca (3 yaca B Hefie/t0), B 11 kiacce —
102 vaca (3 uaca B HeZiesnt0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

IIpsiMble U IVIOCKOCTH B MPOCTPaHCTBe

OCHOBHBIE TIOHATUSI CTepeoMeTpuM. ToOuka, TIipsiMasi, TIOCKOCTb,
npocTpaHcTBO. [loHsiTHEe 00 akCMOMaTH4eCKOM ITOCTPOEHHH CTepeOMeTpHH:
aKCMOMBI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX.

B3arvMHOe pacmnosiokeHre MOpSIMbIX B TMPOCTPAHCTBE: TepeceKaroliyecs,
rnapasuiesibHble W CKpeljuBaroluecs npsmble. [IpU3Haky CKpelyBarolnXCs
npsiMbix. [lapasielbHOCTh MPSAMBIX M TIJIOCKOCTEM B MPOCTPAHCTBE:
rnapassiesibHble TIpsSIMble B TIPOCTPAHCTBE, Mapa//IeIbHOCTh TPEX TIPSIMBIX,
rapaslesibHOCTh TPSIMOM W TIOCKOCTU. [lapanniensHoe W LieHTpa/JbHOE
MIPOeKTHPOBaHUe, u3obpakeHue ¢uryp. OCHOBHBbIE CBOWCTBA Tapasiie/IbHOTO
MPOeKTUpOBaHus. V300pakeHre (GUryp B Tapasiie/lbHOM TIPOEKIUU. YTJIbI C
COHANpaB/eHHbBIMA CTOPOHAMH, Yrojl MeXAy TMpsSAMbIMM B TIPOCTPAHCTBE.
[TapannenbHOCT  MJIOCKOCTEM:  TapasulesibHble  TUIOCKOCTH,  CBOMCTBA
rapajieflbHbIX TIOCKOCTel. [lpocTeiilliie MpPOCTPAaHCTBeHHble GUTYpPhl Ha
TJIOCKOCTH: TeTpas/p, Napasiie/enurie/, TOCTPOeHUe CeYeHU M.

[TeprieHIVKY/ISPHOCTb NPSIMOM Y TJIOCKOCTH: NepPHeHAUKY/ISIPHbIE TIPSIMble
B TMPOCTPAHCTBE, TpsIMble Mapaslie/ibHble U MepreHAuKY/spHble K MIOCKOCTH,
MpU3HAK MEepHeHJUKYJISIPHOCTA MNPSIMOM W TUIOCKOCTH, TeopemMa O MpSMOU
TreprieH 1KY IsIPHOU TJIOCKOCTH. OpToroHaabHOe MPOEKTUPOBAHMUE.
[leprieHAVWKY/SSp W HAK/IOHHBIE: pAacCTOsSIHWE OT TOYKWA [0 TUIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10 TIJIOCKOCTU, TIPOeKIMsi (PUrypbl Ha TIJIOCKOCTb.
[TeprieHAUKY/ISIPHOCTh TJIOCKOCTEU: TMPU3HAK MEPHeHAUKY/ISPHOCTU ABYX
r1ocKocTer. TeopeMa 0 TpEX reprieHIUKy/isipax.

Yr/ibl B IPOCTPAHCTBE: YO/l MEXAY TMPSIMOW U TIJIOCKOCTBIO, [IBYTDaHHBIN
yroJi, JIMHEVHBbIM Yroj ABYIPAHHOTO yrja. TpEéXrpaHHbIM U MHOTOTDaHHbIE
yryibl. CBOMCTBA MJIOCKUX YIJIOB MHOTrOrpaHHOro yria. CBOMCTBa IJIOCKUX U
JIBYTDaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB UM CHUHYCOB [JIs
TPEXTPaHHOIO yIJIa.

MHororpaHHUKH

Buibl MHOTOrpaHHUKOB, pa3BEpPTKAa MHOrorpaHHuka. [Ipr3ma: n-yrosibHas
npu3Ma, TIpsMasi M HaK/JOHHasi TIPU3Mbl, OOKOBasi M IIO/THas TIOBEPXHOCTH
nipu3mel. [lapannenenune/, NpsMOYTO/bHBIM Mapasiienenurie]] U ero CBOMCTBaA.
Kparuaiiiive myTM Ha TIOBEPXHOCTM MHOTOrpaHHUWKA. Teopema Jiepa.
[MpoctpaHcTBeHHass TeopeMa Iludaropa. Ilupamuza: n-yrosjibHas nUpamuja,
NpaBWIbHAsA U yceuéHHass mvpamMuzipl. CBoiicTBa pébep M OOKOBBIX TpaHei
MpaBWIbHOU nUpamu/bl. [IpaBuIbHbIE MHOTOIDAHHUKU: TIPaBUJIbHAS MIPU3Ma U
rpaBWIbHasi MYpaMuy/ia, TpaBWIbHAsI TPeyroJyibHasi NMyMpaMujla U TPaBUIbHbBIN
TeTpaszp, Kyb. IlpefcraBneHuve O TPaBUIbHBIX MHOTOTDAaHHHKAX: OKTAas3p,
ZofieKasIp U UKOocas/ip.

BbIunicieHre 371eMEHTOB MHOTOIDAHHUKOB: pEOpa, [JuaroHaid, YTJIbl.
[Tnomage GOKOBOM TIOBEPXHOCTH M TIO/THON TIOBEPXHOCTH TPSMOM TIPH3MBI,
M7I0Ia/Ib OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSMOM TIPH3MBI.
[Tnomiase OOKOBOM TTOBEPXHOCTU W TIOBEPXHOCTH TIPAaBUJIBHOW MUPaMU/BbI,
TeopeMa O MUIOL[ay yCeUEHHOM MUpaMU/IbI.

CummeTpusi B TIPOCTPAHCTBE. OJIEMEHTbl CHMMETDUM TMPaBUJIbHBIX
MHOTrOrpaHHUKOB. CHUMMeTpUsi B TIPaBWIbHOM MHOIOTDaHHUKE: CUMMETPHS
rnapasuiesienurne/ia, CAMMETPUSI MPaBWIbHbIX MPU3M, CUMMETPHS TPaBUIbHOU
MUPaMU/IBL.



BekTOpBI M KOOp/AMHATHI B IPOCTPAaHCTBE

[ToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [/IMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpbl KOJUIMHeapHble, COHAIlpaB/eHHble M IIPOTHUBOIIOIOKHO
HarpaB/ieHHble BeKTOpbl. PaBeHCTBO BeKTOpOB. /[lelCTBUSI C BeKTOpaMW:
CJIOKeHHe Y BbIUMTaHWE BEKTOPOB, CyMMa HECKO/BKUX BEKTOPOB, YMHOKeHHeE
BeKTOpa Ha uuuio. CBoWCTBa CJIOKeHUsI BeKTOpPOB. CBOMCTBA YMHOXXEHMS
BeKTOpa Ha uucio. [loHsiTme  KoMIulaHapHble — BeKTOpbl.  IIpu3Hak
KOMII/IAHAPHOCTU TpéX BeKTOpoB. IIpaBwio mnapannenenunesna. Teopema o
pas3/io’KeHWHU BEeKTOpa M0 TPEM HeKOMIUIaHapHbIM BekTopaM. IIpsiMmoyrosibHas
CUCTeMa KOOpAWHAT B MpocTpaHCTBe. KoopauHaTel BekTtopa. CBsisb Mexay
KOOpJMHAaTaMU BeKTOpa U KOOpAWHATaMU TOUYeK. YTOJ MeXJy BEeKTOpaMH.
CkasisipHOe nIpou3Be/ieHre BeKTOPOB.
11 KV/IACC

Tesia Bpalnenus

[ToHsTHS: UWIMHAPUUECKasi TIOBEPXHOCTh, KOHWYECKas T0BEpXHOCTb,
ceprueckasi TIOBepXHOCTh, OOpa3syrolije ToBepxHOCTel. Tesa BpallleHUs:
LWIUHAD, KOHYC, YCEeUEHHBIM KOHYyC, cdepa, iap. B3auMHoe pacro/ioykeHUe
cdepbl ¥ TIOCKOCTH, KacaTejbHasi TJIOCKOCTb K cdepe. M3o00pakeHue Tesn
BpallleHus1 Ha TI0CKOCTU. Pa3BépTKa LiuinH/pa U KoHyca. CumMmeTpusi chepsl U
miapa.

O0béM. OcHoBHBIe cBoicTBa 00BéMOB Ten. Teopema 00 o00BEMeE
MIPSIMOYTO/TBHOTO Tiapasuiesienvreia U CaeAcTBUs U3 Heé. OOBEM MpsaMold U
HAK/JIOHHOW TpHU3MbI, LWMWHAPa, TUPaMUIbl U KoHyca. OOBEM I1apa u
111apOBOT'0 CerMeHTa.

KomOuHaiy Tes BpailleHWusI U MHOTOTPaHHUKOB. [Ipr3Ma, BIMcaHHas B
LWIUHAD, OIUCaHHas OKOJ0 LwiuHjpa. llepeceueHue cdepbl U I1apa C
MI0CKOCThI0. KacaHue 11apa u cdepsbl m10cKOCThI0. [ToHSITHe MHOTOTpaHHUKa,
OTMKUCAHHOTO OKOJI0 cdepbl, cdepbl, BIMNUCAHHONW B MHOTOTDAaHHUK WU TeJO
BpalleHusl.

[Tnoijazk MOBEPXHOCTH LIWIMH/IPA, KOHYCa, TIolab chephl U eé uacTel.
[Tomobue B mpoctpaHcTBe. OTHOIIeHHe OOBEMOB, TUIONIAZIeM TOBEPXHOCTEM
noo6HbIX ¢uryp. [Ipeobpa3zoBanue 1omobus, romoreTusi. PeliieHne 3a/jau Ha
TJIOCKOCTHU C UCIIO0/Ib30BaHWEM CTePeoOMeTpUUYeCKUX MeTO/I0B.

[TocTpoeHue ceueHUi MHOTOIDAHHUKOB W TeJl BpallleHUsl: CeueHust
UuauHApa (Mapa/uie/ibHO W TepreH/IUKYJISpHO OCH), CeueHUs KOHyca
(mapasniesibHble OCHOBAHUIO M TIPOXO/sAll[Me Yepe3 BepIlMHY), CeueHus Iapa,
MEeTO/Ibl TIOCTPOEHUsI CeueHWl: MeTOJ, CJie[loOB, MeTOJ, BHYTPEHHero
TPOEKTUPOBAHUS, METO/], IlepeHoca CeKyIliei MI0CKOCTH.

BeKTopbI U KOOPAMHATHI B MPOCTPAaHCTBE

Bektopel B 1pocTpaHcTBe. Omnepauuvu Haj, BekTopamu. BekTtopHoe
yMHO>XeHUe BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXXeHUs. [IpsiMoyrosibHas
cucTeMa KOOpAuHAT B mnpocTpaHcTBe. KoopauHathl BekTopa. Pa3znokeHue
BeKTOpa 10 0a3ucy. KoopAWHaTHO-BEKTODHBIM METOJ] TIpU pellleHUuHr
reoMeTpUUecKrx 3ajau.

JIBM)KeHMA B IPOCTPAHCTBe

NBrxeHust mpoctpaHcTBa. OToOpaykeHus1. [IBM>KeHUsI U PABeHCTBO (PUTyp.
OOmme CBOMCTBA [BIDKEHUN. Buabl JBWKeHUMN: mMapasiie/bHbIN I1epeHoc,
LleHTpa/ibHasi CUMMeTpHUsi, 3epKajibHasi CUMMeTpHsi, TTOBOPOT BOKDPYT TPSIMOIA.
ITpeobpa3oBanus rozo6bus. [Ipsmas u chepa Iiinepa.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHbBIM YPOBEHbB) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDI

1) rpaxjaHCKOe BOCIUTaHHe:

c(OpMHUPOBAHHOCTb ~ TP@KAAHCKOW  TO3WIMM  OOydaroiierocs  Kak
aKTHUBHOTO ¥ OTBETCTBEHHOT'O uUjieHa POCCHICKOro 00IIecTBa, MpefcTaBieHne 0
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3/IMUHbIX CTPYKTYD, SIBJIEHUM,
TIpoLleAlyp T'PakAaHCKoro obiecTBa (BbIOOPHI, OMpPOCHI W [PYyroe), yMeHHe
B3aUMO/IEUCTBOBaTh C COL[MA/bHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) maTpuoTHUYeCcKoe BOCIMTaHUe:

chOopMHPOBaHHOCTD POCCHICKOH IPK/JAHCKON MAEHTUUHOCTH, YBaXKEHMUS]
K TIPOLLJIOMY ¥ HACTOSILLIEMY POCCHWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLLIEHHE
K /IOCTH)KEHUSIM POCCUMCKHUX MaTeMaTHKOB M POCCHUMCKOW MaTemMaTuueCKOu
IIKOJ/Ibl, MCMOJIb30BaHWe 3THUX [OCTMXKEHWM B [IDYTMX HayKaX, TeXHOJIOTHSIX,
C(bepax 9KOHOMHUKH;

3) AYXOBHO-HPaBCTBeHHOE BOCNIMTaHUE:

OCO3HaHHue JyXOBHBIX LIEHHOCTeu POCCHUMICKOr0 Hapoza,
chOpMUPOBAHHOCThL ~HPAaBCTBEHHOTO CO3HAHUS, 3STHUYECKOTO TIOBejleHus,
CBSI3aHHOTO C TMpPaKTUUYeCKUM T[pHMeHeHWeM [OCTWKeHWW Hayku U
JlesiTeTbHOCTbI0 ~ YUEHOTO, OCO3HaHWe JIMYHOrO BK/Iajla B TIOCTpPOEHUe
yCTOWUMBOTO Oy/yIilero;

4) 3cTeTHUECKOe BOCTIMTaHHUe:

3CTeTUUeCKOe OTHOIIleHWe K MHUpPY, BK/OUasi 3CTeTUKY MaTeMaThueCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajiay, pelleHuH, paccCy>X1eHuH,
BOCIIPUMMYMBOCTh K MaTeMaTUUeCKHUM acClieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) (u3nueckoe BOCIUTaHHE:

chOpMUPOBAHHOCTh yMeHUs TMPUMEHSTh MaTeMaThuyecKhe 3HaHUs B
WHTepecax 370poBoro # Oe3oracHoro oOpa3a JKW3HH, OTBETCTBEHHOE
OTHOILIEHHWE K CBOEMY 3/I0POBBIO (3[0pPOBOe IHTaHHe, COaaHCUPOBAHHBINA
PEXXUM 3aHSITUN U OTJbIXa, perysispHasi (hr3udeckasi akTUBHOCTD), (hr3nuecKoe
COBepIlIeHCTBOBaHUE ripu 3aHSATUSIX CMIOPTHUBHO-03/I0POBUTETHLHOM
JlesiTeTbHOCThIO;

6) TpyAOBOE BOCIIMTAHUE:

TOTOBHOCTb K TpPYJy, OCO3HaHHWe I[eHHOCTH TpPY/0/t00usi, WHTEpeC K
pa3uuHbiM  cepaMm MpodecCUOHaTbHOU  [IeATe/IbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPU/IOKEHUSIMH, YMeHUe COBepIlaTh OCO3HAHHBIN BLIOOD
Oyayiieii mpodeccu W pearvM30BbIBaTh COOCTBEHHBbIE >KHM3HEHHbIE TIIaHbI,
TOTOBHOCTb W  CMOCOOHOCT, K  MareMaTHyeckoMy oOpa3oBaHMIO U
camMo00Opa30BaHUIO0 Ha TMPOTSPKEHWH BCeW JKWU3HU, TOTOBHOCTb K aKTUBHOMY
YUaCTUIO B pellieHWH TPaKTUUeCKUX 3a/lay MaTeMaTUueCKOW HarpaB/ieHHOCTY;

7) 3K0/I0THYeCKOe BOCITUTaHHe:

chOpMUPOBAHHOCTh 9KOJIOTUUYECKOM KY/IbTYphbl, TOHUMaHWe B/IUSHUS
COLIMA/IbHO-9KOHOMUUECKUX  TIPOLIeCCOB HA  COCTOsSIHWE TIPUPOJHOU U
collMaZibHOM Cpefibl, OCO3HaHWe TI00a/bHOTO XapakTepa JKOJIOTHYeCKUX
rpo6JieM, OpueHTalys Ha TPUMeHeHre MaTeMaTUUeCKUX 3HAHWM Jijisl PelleHust
3a7a4 B 00/1aCTH OKpY>Katollel cpefibl, TIJITAHUPOBaHKe TIOCTYTIKOB U OI[eHKH X
BO3MOJXXHBIX MMOC/Ie[CTBUN [IJI1 OKPY>Karolllel Cpe/ibl;



8) HeHHOCTH HAyYHOT'0 MO3HAHMA:

c(hOpMUPOBAHHOCThL MUPOBO33DEHUSI, COOTBETCTBYHOI[ETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKU U  OOIIeCTBEHHOW TIPAaKTHKH, ITOHWMaHHe
MaTeMaTH4yecKoi HayKud Kak cdepbl ueloBeueckou AesiTe/IbHOCTH, ITarlloB eé
pa3sBUTUST M 3HAUMMOCTHM [Ji pa3BUTHUSl LIMBWIM3Al[UM, OBJaJleHre SI3bIKOM
MaTeMaTUKU M MaTeMaTh4yeCKOW KYJbTypOd KakK CpeJCTBOM II03HAaHUS MUPa,
TOTOBHOCTb OCYIIECTB/ISITh MPOEKTHYI0 W HCCe/0BaTebCKYIO [1eATe/TbHOCTh
VH/JVBU/Tya/IbHO U B TpYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

ba3oBsble 1oruueckue JedCcTBUS:

BLISIB/IITh Y XapaKTePU30BaTh CYI[eCTBEHHbIE TIPU3HAKH MaTeMaTHYeCKUX
00BEKTOB, TIOHSTUM, OTHOIIEHWUN MeXAy TIOHATUSAMU, (HOPMYJIHMPOBATh
oripefie/ieHUs]  TIOHATHH, yCTaHAB/IMBaTh  CYI[eCTBEHHBIA  TPU3HAK
K/laccuduKalid, OCHOBaHUsA [Jii 0000IIeHHdss W CpaBHEHUs, KPUTEepUHU
TIPOBOIMMOT'0 aHa/IN3a;

BOCTIpUHHMATh, (OpPMYJHMpPOBaTh W  Tpeobpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/IbHbIe U OTpHUIlaTe/IbHbIe, e IJMHUUHbIe, YaCTHBIE U 00II[1e, YCIOBHBIE;

BLISIB/IAITH ~ MareMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
MPOTHBOPeUMsi B (hAKTaX, AAHHBIX, HAOIHOAEHUAX U YTBEPXKAEHHUSIX, TIPE/Iararh
KpUTEPUH /1J1s1 BbISIB/IeHUs 3aKOHOMEPHOCTeH U TTPOTHBOPEUHii;

JleniaTb BBIBOZII C WCITOIb30BAaHWEM 3aKOHOB JIOTMKH, AeJyKTUBHBIX U
VHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TIOUeHHH TI0 aHaIOTUM;

TTPOBO/IUTD CaMOCTOSITeJTbHO Jl0Ka3aTebCTBa MaTeMaTHUeCKUX
yTBep)KAeHu (TIpsiMble YW OT TPOTUBHOIO), BBICTPAMBaTh AapryMEHTAI[HIO,
MIPUBOJIUTh TIPUMEpPbl YW  KOHTPIIPUMEpBI, O00OCHOBBLIBaTH COOCTBEHHbBIE
CY’KZIeHUsI U BBIBO/IBI;

BbIOMpaTh criocob pelieHUs1 yuebHOUM 3afiaud (CpaBHUBAThb HECKOJIBKO
BapMAHTOB pellleHWs, BbIOMpaTb Haubosiee TOAXOASAIIUNA C  YUETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble ucc/1efoBaTe/IbCKHe JeiCTBHS:

HCTI0/Tb30BaTh BOIPOCHI KaK MCC/eZoBaTebCKUH MHCTPYMEHT IMO3HaHUS,
cdopMy/ipoBaTh  BOIPOCH], (PUKCUpYIOI[e TIPOTHBOpeYMe, IpobiiemMy,
yCTaHaB/IMBaTh UCKOMOE U ZJaHHOe, (OPMHUPOBaTh TUIOTe3y, apryMeHTHUPOBATh
CBOIO TTO3ULIMI0, MHEHHUE;

TTPOBOJIUTD CaMOCTOSITEe/TEHO CTUTaHMPOBAHHBIM 9KCTIePUMEHT,
HCCIe/JOBaHWe T10 YCTaHOBJIEHHWIO OCOOEHHOCTeM MaTeMaTHUeCKOro OOBeKTa,
SIBJIEHUSs, TIpOIlecca, BBLISBJEHUIO 3aBUCUMOCTe MeXaAy 0O0BeKTamw,
SIBJIEHUSIMH, TTPOLIeCCaMHU;

caMocCTosITe/TbHO (hOpMy/UpoBaTh 0600II[eHUST U BBIBO/IBI TI0 Pe3y/ibTaTaM
MPOBEJIEHHOTO0  HAO/MIO/IeHHs, MCC/Ie[IOBaHUS, OIleHWBAaTh [JOCTOBEPHOCTh
TI0J/TyYeHHBIX Pe3y/IbTaTOB, BEIBOIOB M 00001IIeHN ;

MIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIPOIeCCa, a TakKe BbIBUTATh
TIPe/ITI0JIOXKEHUSI O er0 Pa3BUTHHN B HOBBIX YCIOBUSX.

Pa6ora c undopmanmeii:

BLISIB/IATH JAeUIUTEI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX [JisI OTBeTa
Ha BOIIPOC U /IS PellleHus 3aZiau;



BbIOMpaTh  WHGOpPMAI[MI0O U3  HCTOYHWKOB  PA3/IMUHBIX  THIIOB,
aHa/M3MpoBaTh, CUCTeMAaTU3WPOBaTb W UHTEPIIPETUPOBATb WH(OPMALIUIO
pa3IMYHbIX BU/IOB U (JOPM TIpe/ICTaB/IeHUS;

CTPYKTYpPUpPOBaTh MH(OpMal[to, TIPe/ICTaB/SATh €€ B pa3/MnuHbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OlleHUBaTh HaIEXXHOCTh vHdopMalu 1o CaMOCTOSITEJTbHO
chOpMyTMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBHUS

Oo1enmue:

BOCIIPUHMMATh W  (OpPMy/IMpOBaTh CYXKIEHHWS B COOTBETCTBUH C
YCJIOBUSIMU U T1eJIIMH OOIL[€HUs], ICHO, TOYHO, TPAMOTHO BbIPa)XaTh CBOI) TOUKY
3peHUsI B YCTHBIX U MMUChbMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS 110 X0y PelleHus
3a/laul, KOMMEHTHUPOBATh MOTyUYEeHHbINA Pe3y/bTar,

B X07le 00CY>KJeHUs 3a/]aBaTh BOIIPOCKI T10 CYII[eCTBY 00CYK/1aeMOM TEMBI,
rpo0J/ieMbl, pellaeMOM 3aJaud, BbICKA3bIBAThb HEM, HalleJieHHble Ha ITOMCK
pelleHts], COTOCTaB/ISITb CBOM CYXKIEHHUS C CYXKIEHHSMU APYTHUX yUaCTHUKOB
Juvasora, oOHapy>KUBaTh Pa3/iMuMe W CXOJCTBO TMO3ULMH, B KOPPEKTHOU (opme
(bopMyIMpoBaTh pa3HOT/IACHsI, CBOH BO3Pa)KEeHHS;

NPeJCTaB/IsATh  pe3y/bTaThl  peIleHus  3aZiaud,  SKCIIepUMEHTa,
WCC/IeIOBaHUs, TIPOEKTa, CaMOCTOSITe/IbHO BbIOMpaTh (POPMAT BBICTYILIEHUS C
yuéTOM 3a7iau Mpe3eHTalMH ¥ 0COOEHHOCTel ayIUTOPHH.

PerynsaTuBHBIe YHHUBEpPCA/IbHbIE yUeOHbIe el CTBUSA

CamoopraHu3anusa:

COCTaB/IATh IJ/IaH, a/IFOPUTM peIlleHUs 3a/lauk, BIOMpPATh CIIOCO0 pereHus
C y4éTOM UMEIOIUXCA pPecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBAaTb M KOPPEKTHPOBAaTh BapHaHThI peIleHWd C YuéTOM HOBOM
vHdopMaluu.

CaMOKOHTPO/1b, SMOIMOHA/TbHBIA UHTE/I/IeKT:

B/afieTb HABBIKAMM TIO3HABAaTe/JbHOM pedyieKcud KaK  OCO3HaHUS
COBepIllaeMbIX JEeMCTBUA W MBIC/IUTEBHBIX TIPOLIECCOB, WX pe3y/bTaToB,
B/IafieTb CII0CO0aMH CaMOIIPOBEPKHM, CaMOKOHTPOJISI TIpollecca W pe3yJbTaTa
pellieHusi MaTeMaTUUeCKOU 3a/iaum;

NIpeJBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh TPH PpeIleHuH
3ajjaud, BHOCUTb KODDEKTHBBI B [eITeJIbHOCTb Ha OCHOBe HOBBIX
00CTOATeNBCTB, JaHHBIX, HAaliZIeHHBIX OMUOOK, BBISB/IEHHBIX TPYAHOCTENH;

OlLlIeHMBaTh COOTBETCTBUE pe3y/bTaTa LelM U YCJIOBHUSM, OOBSCHATH
MIPUUMHBLI  IOCTWD)KEHUSI WIM HEJOCTIKEHHWS pe3y/bTaTOB JesTe/bHOCTH,
HaXOJUTh OIMMUOKY, 1aBaTh OLIEHKY ITPUOOPETEHHOMY OITBITY.

CoBMecTHas 1esiTe/IbHOCTh:

MOHWMATb W WCIOMb30BaTh  IpPEUMYIeCTBa  KOMAaHJHOM U
VHAVBHUAYaIbHONH pabOThl MpHU pellleHnd y4eOHBIX 3a/ay, TPUHAMATh 1Iefb
COBMECTHOM [1esiTe/IbHOCTH, TIJITAHUPOBATh OpraHW3al[di0 COBMECTHOM paboThI,
pacrpeziesisitb BUZBI paboT, AOroBapuBaThCs, 00CYKAATh TIPOL[ECC U pPe3y/bTaT
paboThI, 0000IT[aTh MHEHHST HECKOIBKUX JTFOZIEH;

yuaCTBOBaTh B TPYIMIOBBIX (hopMax paboThI (06Cy>KaeHusi, 00MeH MHEeHUH,
«MO3TOBble IITYPMbI» ¥ WHbBIE), BBHITIOJHATH CBOK UaCTh paboThl U
KOODJWHUPOBaTh CBOW [€HCTBUSI C APYTMMH UYieHaMH KOMaHbl, OI[eHUBaTh
KaueCTBO CBOero BKJaZla B  OOU[MA  TPOAYKT TI0  KPUTEPHSM,
chopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/IeHCTBHSI.



INPEAMETHBIE PE3YJ/IBTATBHI

K konify 10 K/1acca o0yyaronuiicss HayYuTCs:

CBOOOJHO OMepUpOBaTb OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUH TIpU
pellieHUHY 3a/iau U MPOBeIeHNH MaTeMaTUUeCKUX PacCy KeHu;
MPUMEHSITh aKCOMbI CTEPEOMEeTPUH U CJIe[ICTBUSL U3 HUX MPU PelleHnn
reoMeTpUUeCKUX 3a/iay;

K1accU(ULMPOBaTh B3aMHOEe PACII0J/I0’KeHHe TMPSIMbIX B TIPOCTPAHCTBE,
TJIOCKOCTEU B MPOCTPAHCTBe, TIPSMBIX U IJIOCKOCTel B IIPOCTPAHCTBE;
CcBOOOJHO OMepupoBaTh TIOHSATUSIMM, CBSI3aHHBIMM C yI7laMd B
MPOCTPAHCTBE: MEeXAy TPSMBbIMUA B TPOCTPAHCTBE, MEXIY TpSIMON U
TJIOCKOCTHIO;

cBOOOJHO OTIepUPOBAaTh MOHATUSIMU, CBSI3aHHBIMU C MHOT'OI'PaHHUKaMU;
cBOOOJHO pacro3HaBaThb OCHOBHbIE BH/Ibl MHOTOTDAHHUKOB (TIpH3Ma,
npamMK/ia, MPSIMOYTOJIbHBIN TIapasuiesienurne], Ky0);
KIacCU(ULMPOBaTb MHOTOTDAHHUKYM, BbIOMpasi OCHOBaHUSL  JIJist
K/laccubHUKal[1u;

CcBOOOJHO OmMepupoBaTh TIOHATUSIMM, CBSI3aHHBIMM C  CeUeHHeM
MHOTOI'PaHHUKOB TIJIOCKOCTHIO;

BBITOJIHATE ~ Tapaji/ie/ibHOe,  LIeHTpaJbHOE W OPTOTOHAJbHOe
MpOeKTUpOBaHWe (UIyp Ha IUIOCKOCTb, BBIMOHATh H300pa>keHust
buryp Ha n0CKOCTH;

CTPOUTh  CeYeHHsI MHOTOTPAHHUKOB  PA3/IMYHbBIMM  METOJaMH,
BBITIOJ/IHAATE (BBIHOCHBIE) TIOCKHME UYepPTeXU W3 DPUCYHKOB TPOCTHIX
00BbEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMC/IATE TUIOIIAJM TOBEPXHOCTeH MHOTOTPAHHUKOB (TIpU3Ma,
npamu/ia), reoMeTpUUeCKUx Tes C IpuMeHeHreM (popmyT;

CcBOOOJHO OMepupoBaTh TMOHATHUSMHU: CUMMETPUs B TIPOCTPAHCTBE,
[IeHTP, OCb U IUIOCKOCTb CUMMETDUH, LE€HTP, OCb U TIIOCKOCTh
CUMMETPUM (UTYPBbI;

CcBOOOJHO OmepupoBaTh MOHSATHSIMU, COOTBETCTBYIOLIUMU BEKTOpPaM U
KOOp/IMHATaM B TIPOCTPAHCTBE;

BBITIOJ/IHSTE [IeHICTBUS HaJl BEKTOpaMuy;

pelllaTh 3a/lauyl Ha [0Ka3aTelbCTBO MaTeMaTHUeCKWX OTHOIIeHWW U
HaXO’K/ieHre reOMeTpUUYeCKUX Be/TMUWH, IPUMeHsIsi U3BeCTHbIe MeTO/bl
Mpy pellleHuM MaTeMaTUueCKuX 3a/lay TIOBBLIIIEHHOTO U BBICOKOTO
YPOBHSI C/IOXKHOCTH;

MPUMEHSITh TIPOCTellIe TporpaMMHble Cpe/iCTBA U 3JIeKTPOHHO-
KOMMYHUKAI[MOHHbIE CHCTeMbl TIpU pelIeHUd CTepeoMeTpUUecKUx
3ajiau;

M3BJeKaTb, MPeoOpa3oBbIBaTh W WUHTEPIIPeTHPOBaTh MH(POPMALIUI0 O
MPOCTPAHCTBEHHBIX TeOMeTpuuecKrux ¢Gurypax, mnpeficTaB/IeHHYH Ha
yepTe)kaxX U PUCYHKax;

NpUMEHSITh T0/lyueHHble 3HAHWS Ha T[IpakKTUKe: CpaBHUBATb U
aHa/IM3UPOBaTh peasibHble CUTYyallMW, TIPUMEHSITb U3yueHHbIe TIOHSATUS
B TIpOL[ecCe TIOMCKa pelleHrsi MaTeMaThyeCKu C(opMyiMpoBaHHON
npob/ieMbl, MOJie/IMpPOBaTh peasibHble CUTYallud Ha si3bIKe reOMeTpUH,
MCCJIeIoBaTh TIOCTPOEHHbIE Mo/JieNiu C WCTI0Tb30BaHeM
reoMeTpUUeCKUX TIOHATHN U TeopeM, amrmapaTa anrebpbl, pellaTh



MpakTUUeCKHe 3alauM, CBs3aHHble C HaXOXKIEHUeM reOMeTpPUYeCKHUX
BeJINUVH;

UMeTh TIpeJCTaB/IeHrs 00 OCHOBHBIX 3Tarax Pa3BUTHS TeOMEeTPUU Kak
COCTaBHOM yacTu (yH/iaMeHTa pa3BUTUSI TEXHOIOTHH.

K konify 11 K/i1acca o0yJaronuiicss HayYuTCs:

CBOOO/IHO OIeprpOoBaTh MOHSTHSMH, CBI3aHHBIMU C LIWJIMHPUYECKOU,
KOHWYECKOW U cdeprueckoill TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOy YeHUs;

OMepUpoOBaTh TOHSATUSAMM, CBSI3aHHBIMM C TejlaMd  BpallleHUs:
L[UTMH/IPOM, KOHYCOM, cdhepoii U 11apoMm;

pacro3HaBaThb Teja BpalljeHusi (LUIUHAD, KOHYC, cdepa U Iap) U
00BSICHITH CITOCOOBI TTOJTyYeHHUs Te/T BpallleHus;

KJ/1acCU(ULIMPOBATh B3aUMHOe pacrioyioykeHue cepsbl U TJI0CKOCTH;
BBIUMC/ISITh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB U TeJl Bpall|eHus,
00BEMBI U TUIOIIA U TTOBEPXHOCTEM MHOTOI'PAHHMKOB M TeJT BpallleHus,
reoMeTpUUeCcKUX TeJl C mIpuMeHeHueM (hopMyT;

cBOOO/IHO OTIepHpPOBaTh TMOHSATHUSIMH, CBA3aHHBIMH C KOMOWHAI[USIMHU
Te/l BpalleHHWs U MHOTOIDAHHUKOB: MHOTOIDaHHUWK, BITMCAHHBIA B
cdepy 1 onucaHHbIA 0KOJI0 cepsl, cepa, BUCAaHHAST B MHOTOTPAaHHUK
WU TeJI0 BpallleHUs;

BBIYMC/ISIT COOTHOLLEHUSI MeXJy TIUIOaJsiMA TIOBEPXHOCTeH U
00bEéMamMu TTOTOOHLIX TeJT;

n300pakaTb H3ydaeMbie (DUTypbI, BBLITIOJIHATE (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJ, CBEPXY, COOKY,
CHU3Y, CTPOUTb CeUeHHs TeJl BPallleHHUS;

W3BJ/IeKaTh, WHTEPIPETHUPOBaTh U TMpeobpa3oBbiBaTh WHGOPMAIUIO O
MIPOCTPAaHCTBEHHbIX T'e€OMeTpUUYeCKUX (Urypax, Ipe/CTaB/eHHYI0 Ha
yepTeXxax U PUCYHKaX;

cBOOO/IHO OTIEPUPOBAThH IMOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIO/THAITh OTepalMy HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTb YPaBHEHUEM B [IeKaPTOBOU CUCTEMe KOODZAUHAT;
peliaTb TeOMeTpUUeCKHe 3a/laud Ha BbIYMC/IEHUE YIJIOB MeXIy
NMpSIMBIMA U TIJIOCKOCTSIMM, BBIUMC/IEHWE DPACCTOSTHUA OT TOYKHU [0
IJIOCKOCTH, B 1[e/IOM, Ha MpPUMEHEHHe BEeKTOPHO-KOODPJAWHATHOIO
MeTO/ia TIPU PeLleHUY;

cBOOO/IHO OTIepUpPOBaTh TIOHATHSMH, CBSI3aHHBIMH C JBW)KEHUEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBMKEHUM;

BBITIONTHATh M300pa)keHUs MHOTOTDAaHHHMKOB W TeJl BpAll[eHWs TpHU
rapasuieJibHOM TlepeHoCe, LeHTpPaJbHOM CUMMETPHUH, 3epKaJbHOU
CUMMEeTPHH, TTPH TIOBOPOTE BOKPYT TPSIMOM, TIpeobpa3oBaHust 1oj00us;
CTPOUTH CEUeHUs] MHOTOTDAHHUKOB W TeJ BpallleHUs:: CedyeHus
UUIMHApa (rapasuie/ibHO U TIepreHUKYJ/IIPHO OCH), CeueHUsl KOHycCa
(mapasiesibHble OCHOBAaHUIO W MPOXOJsIlKe uepe3 BepLIMHY), CeUeHUs
1mapa;

WCIIO/Tb30BaTh METO/Ibl TOCTPOEHUSI CEUeHUM: MeTO[| CJIe[JoB, METO[
BHYTPEHHEro MpPOeKTUPOBaHKUs, METO/] ITIepeHoca CeKyIller MI0CKOCTH;
[IOKa3bIBaTb FreOMETPUYECKUE YTBEPXKIEHUS;

MIPUMEHSITh TeoMeTpUuUeckue (PaKThl Jj1si pellieHUs] CTepeoMeTpUuUeCKUx
3a/1au, MpeJIo/ararolMX HEeCKOJbKO IIaroB peLleHUs, eC/IU YCI0BUS
TIpUMeHeHMs1 3a/laHbl B IBHOM 1 HesIBHOM dopMme;



pellaTh 3aJjayd Ha J0Ka3aTe/bCTBO MaTeMaTUUeCKUX OTHOIIEHUW U
HaxO0>XX/IeHUe reOMeTPUUeCKUX Be/TUUYUH;

TIPUMEHSITh MpOrpaMMHbIe CpeACcTBa v 3JIEKTPOHHO-
KOMMYHMKAILIMOHHbIE CHUCTEeMbl TPU PpELIeHUuH CTepeoMeTPUUYeCKUX
3a/ay;

MPDUMEHSATh  TIOyUYeHHble 3HAHUSI HA MpPAKTHUKe: CpPaBHUBATh,
aHa/IM3UpOBaTh U OLEHWBaTb peajibHble CUTyalluW, [PHUMEHSITh
M3yueHHbIe TIOHSITHS, TeOPeMbl, CBOMCTBA B MPOLIeCCe TTOMCKA PelleHus
MaTeMaThuueckKd CGhOpPMY/JIMPOBAaHHON  TIp00J/ieMbl, MO/EeTUPOBATh
peanbHble CUTyallid Ha SI3bIKe TeOMeTPUU, UCC/IeIoBaTh MOCTPOEHHbIE
MOZIe/IM C WCMOJIb30BaHWEM T'e€OMETPUYEeCKUX TMOHATUM U TeOopeM,
anrapata anareOpbl, peliaTh TpaKTUUeCKHWe 3afiaud, CBsSI3aHHBbIE C
HaxO0XX/IeHUeM reOMeTPUYEeCKHUX BeJINUKH;

UMeTh TIPeJCTaB/IeHrss 00 OCHOBHBIX 3Tarax Pa3BUTHS TeOMEeTPUU Kak
COCTaBHOM yacTu (yH/iaMeHTa pa3BUTUSI TEXHOJIOTHH.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJZTACC
No KonunuecTBO yacon
H
auMeropanie IIpakTuy Peanusauus JeKTpoHHBbIe (U(POBHIE)
1| pa3je/oB U TeM KOHTpO/IbHBI BOCMMUTATENbHOTO
Bcero ecKue oOpa3oBaTe/bHbIE PeCypChl
/ | mpoerpamMmsl e paboTnI noTeHuuana ypoka (Buasl
I paﬁOTBI 7] cb o) pM bl
pecypcbl 4eATENbHOCTH)
PaboTa B rpynnax.
| | Beenenues ’3 ) bubmoteka LIOK
NS https://urok.apkpro.ru
BzaumHoe
7 PacCIIoIO’KeHHEe 6 1 NHTennekTyanbHbIe bubnuoreka HOK
Nrpsl.
TIDAMBIX B P https://urok.apkpro.ru
MIPOCTPAHCTBE
[TapannensHOCTB
MPSMBIX U Bbubmoreka IIOK
3 P . 8 PaboTa B rpynnax, 4
TIJIOCKOCTEH B
https://urok.apkpro.ru
MIPOCTPAHCTBE
[TeprieH MKy IsIpHO
4 CTb IPSIMBIX U 75 NHTennekTyanbHble Bubmoreka HOK
7| nUrpbl.
[UIOCKOCTEN B P https://urok.apkpro.ru
IIPOCTPaHCTBe
Yrbl v bubmmoreka LIOK
5 S 16 1 PaboTa B rpynnax,
P https://urok.apkpro.ru




bubmumoreka LIOK
MHOTOrPAHHHKH 7 NHTenn V(IarKTs:an bHble 1
Pel https://urok.apkpro.ru
BekTops! B bubmioreka 1IOK
HDOCTDAHCTRE 12 PaboTa B rpynnax,
poctp https://urok.apkpro.ru
[ToBTOpEHME,
0606H_[6HI/Ie U 5 NHTennekTyanbHble Bubmoreka HOK
creTeMaTiEatit Vrpel https://urok.apkpro.ru
3HAHUU
OBIIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOI'PAMME




11 K/TACC

No Ko/mmuecTBo yacoB
HaumenoBan
o | 1€ Ppasaesos KonTtpo Mpaktu | Peanusauns OneKTpoHHbIE (H(PPOBHIE)
U TeM Beer JIbHBIE veckpe | COCMUTATENBHOTO o0pa3oBare/bHbIE Pecypchl
/ 0 noTeHuuana ypoka (Buabl u
o | TPOrpaMMEI paboThI PaboTeI | hopMmbl
pecypcbl AeSATeNnbHOCTH)
PaboTa B rpynnax.
1 AHanuTHYecKa 15 ) bubmoteka IIOK
7 TEOMETPI https://urok.apkpro.ru
IToBTOpeHue,
2 0606U.IEHI/IE u 15 1 NHTennekTyanbHbIe bubmuoreka HOK
Nrpbl.
crcTeMaThsan P https://urok.apkpro.ru
W 3HAHNU
OBLE
beM bubmoreka IIOK
3 MHOTOTPaHHHUK 17 1 PaboTa B rpynnax,
a https://urok.apkpro.ru
4 Tena 24 1 NHTennekTyasnbHble Bubmoreka LJOK
Nrpbl.
PPAer P https://urok.apkpro.ru
[Tnowaaun
TIOBEPXHOCTH bubmoteka LIOK
5 - 9 1 PaboTa B rpynnax,
https://urok.apkpro.ru
KPYTJIBIX TeJl
6 [Brxenus 5 1 NHTennekTyanbHble Bumoreka [IOK

Nrpsbl.




https://urok.apkpro.ru

IToBTOpEHME,
0600111eHIe U
crcTeMarur3ar]
Ysl 3HAaHUM

17

PaboTa B rpynnax,

bubmoreka IIOK
https://urok.apkpro.ru

OBIIEE
KOJIMYECTBO
YACOB 1O
TIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHWE OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ)I1 YHEHUKA
» Marematuka. ['eometpusi; yriybnenHoe obyuenue, 10 knacc/ Mep3nsik A.I'., Homuposckuii [.A., ITonskos B.M.;
niof; pepakiueii Iogonsckoro B.E., O611ecTBO € OrpaHUYeHHOM OTBETCTBEHHOCThIO M3aaTeibCKUil 1IeHTP
«BEHTAHA-T'PA®»; AkinoHepHoe 00611iecTBo «/31aTenscTBO «ITpocBelieHrex»

» Matemartuka. ['eometpusi; yriybnenHoe obyuenue, 11 kinacc/ Mepsnsk A.I'., Homuposckutii [J.A., TTonsikos B.M.;
o pepakiueii Iogonsckoro B.E., O611ecTBoO € orpaHUYeHHOM OTBETCTBEHHOCThIO M3aaTeibCKUil 1IeHTP

«BEHTAHA-T'PA®»; AkinoHepHoe 00611iecTBo «/3aaTenbcTBO «ITpocBelieHrex»

METOJNYECKHWUE MATEPHUAJIBI VI YUUTEJIA
®PIMN COO. MATEMATUKA (yrny6néHHbiin ypoBeHb) (ans 10—-11 knaccoB o6pasoBaTenbHbIX opraHmaumit). Mocksa — 2023.

IINPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI 1 PECYPCBHI CETU UHTEPHET
bubnumoreka LIOK
https://urok.apkpro.ru
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