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IIOACHUTEJIBHASA 3AIIMCKA

leomeTpusi siB/isieTCSI OAHUM U3 0a30BbIX KYPCOB Ha YPOBHE CpeIHETro
ob1riero obpa3oBaHus, TakK Kak 00ecrieuMBaeT BOSMOXKHOCTh W3yUeHUsl AUCLIATIIIH
eCTeCTBeHHO-Hay4YHO! HarpaB/AeHHOCTH U TpeJMeTOB T'yMaHWTapHOIO LK.
[TockobKy =~ JIOTMYEeCKOe  MbllIeHHWe,  (opMupyeMoe Mpd  WU3yUYeHUHU
00yuaroImMUCs TIOHSITUMHBIX OCHOB T€OMETPUH, TPH [[0Ka3aTelbCTBe TEOpeM U
TIOCTPOEHUY LIeIOYKH JIOTUUeCKUX YTBep)KZEHUM IPU pelleHUU TeOMeTPUYeCKUX
3a/lay, yMeHWe BbIIBUraTb U OINpOBEpratb THUIIOTe3bl HEMOCPe/CTBEHHO
VICTIO/Ib3YIOTCSI TIDU peLleHUM 3a/lau eCTeCTBeHHO-HAaYUHOro LMKJ/a, B YaCTHOCTH
(r3nUecKux 3azau.

Llesib ocBOeHUs TIporpamMmbl yueOHOTo Kypca «['eomeTpusi» Ha yriayOiéHHOM
ypPOBHE — pa3BUTHe WHAWBHUAYaATbHBIX CIIOCOOHOCTeN O00ydYaromumxcsi TIpu
M3y4yeHUH TreOMeTPUU, KaK COCTaB/ISIOIel rpeAMeTHOM obnactu «MareMaTuKa 1
uHpopMaTHKa»  uepe3  obecriedeHrWe  BO3MOXKHOCTH  TpUOOpeTeHUs U
WCTIONIb30BaHusl  Oomee  T/IyOOKHMX TreoMeTPpUUeCKUX 3HAaHWUM U JIeUCTBUH,
CelIU(PUUHBIX TeOMeTPUH, U HeOOXOAUMBIX sl yCIeLTHOro MpodecCroHaIbHOTO
o0Opa3oBaHUsl, CBSI3aHHOT'O C UCTO/b30BaHNEM MaTeMaTHKHU.

[TpyopUTeTHBIMU 3alauaMu Kypca TreoMeTpuUM Ha YIyy0/JéHHOM YDOBHE,
PaCHIMPSIOIIMMHU U YCUIHMBAIOIIUMU KypC 6a30BOT0 YPOBHSI, SIBJISTIOTCS:

pacilivpeHye TpeACTaBJeHUs] O TeOMEeTPUU KaK UyaCTh MHUPOBOU KYJ/bTYpbl U
(dhopMUpOBaHKe OCO3HAHUSI B3aUMOCBSI3U T€OMETPUM C OKPY>KaIOIUM MUDOM;

dbopMUpOBaHMe TMpeACTaBAeHUs] O TPOCTPAHCTBEHHbIX (Urypax KakK o
BOKHEWIIIMX MaTeMaTUUeCKUX MOJeAX, MO3BOSIOLIMX OIMUChIBaTh M U3ydaTb
pasHble SIB/IeHUSI OKPY Kalolllero Myupa, 3HaHue TOHATUHMHOTO arrapara 1o paszeny
«CrtepeomMeTpusi» yueOHOT0 Kypca reoOMeTpuH;

dbopMupoBaHMe ~ yMeHUsI  B/afieTb ~ OCHOBHBIMU  TIOHSITUSIMA O
MPOCTPAaHCTBEHHBbIX (UTypax W KX OCHOBHBIMH CBOMCTBAMH, 3HAaHUE TEOpEM,
GbopMyn1 U yMeHHWe WX TIPUMEHSITb, YMEHMs [0Ka3blBaTb TEOPeMbl U HAaXOAUTh
HecTaHZApPTHbIE CIIOCOObI pellleHus 3a/iay;

dbopMUpoBaHre YMeHUs pacrio3HaBaTh Ha YepTexkaxX, MOJe/isIX U B PeaibHOM
MHpEe MHOTOTDaHHMKM M Teja BpalleHus, KOHCTPYMpPOBaThb TeOMeTpuYecKue
MO/IeJy;

(opMHUpOBaHHe TTOHUMAaHUSl BO3MOXXHOCTH aKCMOMAaTUUeCKOro MOCTPOeHUs
MaTeMaTUYeCcKUX TeOopui, (popMHUpOBaHHEe TOHMMAaHUs PO AKCHOMAaTUKUA TMpHU
TPOBEIEHUN PaCCYXAEHNU;

dbopMUpOBaHHEe yMeHUsl BaZileTh METOJaMU [J0Ka3aTe/JbCTB U aJrOPUTMOB
pellleHNs, YMeHHsI UX TNPUMEHSITb, NPOBOJUTHL JOKa3aTesbHble PacCy>X[EeHHUs B
XOJle pellleHHs CTepeoOMeTpPUUeCKUX 3a/iau Y 3a/lau C MPaKTUUYeCKUM COZlepyKaHHUeM,



dbopMrpoBaHue Tipe/icTaBeHUss O HeoOXOJUMOCTH  J0Ka3aTeJbCTB  TpU
000CHOBaHWHY MaTeMaTUUYeCKUX YTBEP)KJeHWH 1 POIM aKCUOMAaTHKU B TIPOBe/IeHUN
e IYKTUBHBIX PacCyXJeHUM;

pasBUTME U COBEPIIEHCTBOBAHWE HWHTE/VIEKTYa/JbHbIX W  TBOPUYECKUX
criocobHOCTel 00yuaroluxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCC/Ie[0BaTeTbCKAX
yMEeHUM, KPUTUUHOCTHY MBILLJIEHUS, MHTepeca K U3y4eHUI0 TeOMeTpUH;

dbopmupoBaHre (PYHKIIMOHA/JIbHOW TPaMOTHOCTH, pe/leBaHTHOW TeOMeTpHU:
yMeHUsl pacrio3HaBaThb TIPOSIBJIEHUSI TeOMeTPUUeCKHUX TIOHATHM, O0BEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX >KU3HEHHBIX CUTYyalMsX U NPU U3yUYeHUU JPYTUX
yueOHBIX TIpeJMEeTOB, TMPOSIBJIEHHs 3aBUCUMOCTeM W  3aKOHOMEpHOCTeH,
MO/Ie/IMPOBaHUsl peaibHbIX CUTYalUi, WCCAe[OBaHUS TMOCTPOEHHBIX MOJeJeH,
VHTepIIpeTaly MOoJIyYeHHbIX pe3y/bTaToB.

OCHOBHBIMH COZiep>KaTe/bHBIMUA JIMHUSAMU yueOHoro Kypca «['eoMeTpusi» B
10-11 knaccax siBjisitoTCA: «IIpsiMble U TIJIOCKOCTU B TIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema  BpamjeHusi», «BekTopbl U  KOOpAWHATBI B
TIPOCTPaHCTBe», «[IBU)KeHHsI B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHMe «yMeTh OIEPUPOBATh
TIOHSITUSIMW», PeIeBaHTHBIMU T'€OMETPUM Ha YI/IyO/JIEHHOM ypOBHe O0yueHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COZiepKaTeTbHbIM JTUHUSIM yueOHOro Kypca, a
dbopmMUpoBaHHe  JIOTUUECKHMX YMeHUM pacrpefiesiieTcsi He TOJbKO MO0
cofiep>KaTeibHbIM JIMHUSIM, HO U TI0 rofiaM o0ydeHusi. Coziep>kaHre oOpa3oBaHusl,
COOTBETCTBYHOLL[ee TIPeMETHBIM pe3ysibTaTaM ocBoeHust PefepanbHOU paboueit
TIPOrpaMMbl, pacrpezie/iEHHbIM 10 rojaM oO0yueHHsi, CTPYKTYPHUPOBAaHO TaKUM
obpa3oMm, uToObI KO BCEM OCHOBHBIM, MPUHLIMMUAIBLHBIM BOTIpOCcaM obydaroiiyecst
obpaIjasmch  HEOJHOKpAaTHO. OTO  TIO3BOJIsieT  OpPraHM30BaTh  OBJIaJieHUe
reoMeTpUYeCKUMHU TTOHSITUSMM Y HaBbIKaMU MOCJ/IeJOBATe/IbHO U MOCTYIATeNbHO, C
co0roieHreM TPUHIIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HaHUs BK/THOYATh B OOIIYIO
CUCTEMY TeOMeTPUYeCKHX TIpe/ICTaB/eHN 00yJaroluxcsi, PacIiupsia U yriayOosasist
eé, 00pa3ys pOUHbIe MHOYKECTBEHHbIE CBSI3U.

[Tepexo K W3yueHUIO TeOMeTPUU Ha yI/1yO/I6HHOM ypOBHe TO3BOJISIET:

co3math  ycioBusi A AuddepeHianud  o0ydeHUs, TIOCTPOEHUs
WHAVBUYalbHbIX 00pa3oBaTe/NbHbIX TporpaMM, obecrieuntb yriybaéHHOe
M3ydeHre TeOMeTPUU KaK COCTaB/IsitoIei yueOHOro rpeaMeTta «MareMaTHKa»;

MO/ITOTOBUTE OOYUaroIMXCcsl K TIPOJO/DKEHUIO HM3yueHHsI MaTeMaTUKH C
yuéTtoM BbIOOpa Oyaymiedi mpodeccuu, obecrieunBasi MPeeMCTBEHHOCTb MEXKIY
o0111M 1 TipodeccroHaIbHBEIM 00pa30BaHUEM.

Ha wusyueHue yueGHOro kypca «I'eomeTpusi» Ha yriayOnéHHOM YpOBHe
otBoguTcs 204 yaca: B 10 kiacce — 102 yaca (3 uaca B Hefiento), B 11 kmacce — 102
yaca (3 yaca B HeZieJnt).



COJEPKAHUE OBYUEHUSA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  TIOHATHS  CTepeomeTpud. ToOuka, m[psiMasi, TJIOCKOCTb,
npocTtpaHcTBO. [loHATHe 00 aKCHMOMaTHYeCKOM TIOCTPOEHUM CTepPeoMeTpHHU:
aKCHUOMBI CTePeOMEeTPUH U CJIeICTBUS U3 HUX.

B3avMmHOe pacnosiokeHve TIpSAMBIX B I[IPOCTPaHCTBe: IlepeceKaroluecs,
rapajijiejiHble MW CKpellUBaroluecs: TipsMble. [Ipu3HaKu CKpeluBaroLLUXCs
npsiMbIX. [lapanienbHOCTh TIPSIMBIX M TJIOCKOCTEN B IMPOCTPAHCTBe: Tapaslie/ibHble
rpsiMble B POCTPaHCTBe, Napa/ljie/TbkHOCTh TPEX MPSIMBIX, MapasiiebHOCTh TIPSIMOM
U 1miockoct. [lapanienbHOoe U IjeHTpa/JibHOe TPOEKTHUpOBaHUe, M300pakeHUe
¢uryp. OcHOBHbIe CBOMCTBA Tapas/ule/lbHOTO TIPOeKTHpOoBaHus. 300pakeHue
¢buryp B mapasiiesibHOW MPOEKLUWU. YT/bl C COHANpaB/Je€HHbIMU CTOPOHaMHU, yTOJ
Me>Xly MpsSMbIMM B TIpOCTpaHCTBe. [lapa/iie/lbHOCTb TJIOCKOCTeM: Tapasie/ibHbie
IIJIOCKOCTH, CBOMCTBA Tiapasuie/bHbIX TJIOCKOCTEM. [TpocTemue
MPOCTPaHCTBEeHHble (UTYyphl Ha T[UIOCKOCTU: TeTpas/p, Tapasiiesenure],
MOCTPOEHUE CeUEeHUM.

[TeprieHAUKYASIPHOCTh MPSIMOM U TIJIOCKOCTH: TIepIieH/IUKY/ISIpHbIe TIpsSIMbie B
TPOCTPaHCTBe, TIpsAMble TMapasle/ibHble W TIepreHJUKYJISIpHble K ILJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTH TMpPSAMOU U IUIOCKOCTH, TeopemMa O TIpPSIMOU
TeprieHJUKYJIIPHOX TIJIOCKOCTH. OpToroHaasHOe MPOEKTUPOBAHME.
[TeprieHAVKY/ISIP U HAK/JIOHHBIE: PaCCTOSTHHUE OT TOUKM |0 TJIOCKOCTH, PacCTOSIHUE
OT TIpIMOM [0  TUIOCKOCTH, TpOeKusi  (Urypel Ha  TIJIOCKOCTb.
[leprieHUKY/IAPHOCTb  TJIOCKOCTEM: TPU3HAK TEPHeHUKYJSIPHOCTU  JIBYX
T10cKocTer. Teopema 0 TPEX reprieHIuKYyJispax.

Yribl B MPOCTPAHCTBe: yroJl MeXAY MNPSIMOM U TIJIOCKOCTBIO, ABYTPAHHBIU
yTOJl, TMHEeHWHbIA YroJl ABYTPaHHOrO yrja. TpéxrpaHHbld U MHOTOTPaHHbIE YIJIbL.
CpoiicTBa TMUIOCKMX YIJIOB MHOrorpaHHoro yryia. CBOWCTBa IIJIOCKUX U
[BYTPaHHBIX YIJIOB TPEXIPaHHOr0 yrja. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl
TPEXTPAHHOIO yIJIa.

MHororpaHHUKH

Buapl MHOrOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrosibHas
TIpu3Ma, TipsiMasi 1 HaK/IOHHasi TIPY3Mbl, O0KOBasi ¥ TI0/THasi TIOBEPXHOCTb TIPU3MBI.
[Tapannenenunesn, TpPsSMOYTrO/bHBIM — Tapajulesieniume], W  ero  CBOMUCTBA.
Kparuaiiiiive T1yTH Ha TIOBePXHOCTM MHOTOrpaHHUKa. Teopema OJiisepa.
[TIpoctpancTBeHHasi TeopeMa Iludaropa. IIupamuza: n-yroabHasgs THMpaMuja,
TpaBWIbHAsA W yceuéHHas mnupamuzbl. CBoiicTBa pébep M OOKOBBIX TI'paHei
TpaBUIbHOW Nupamu/bl. IIpaBrUibHBIe MHOTOTPAaHHUKU: TIPABUJIbHAS TIPU3Ma U



TpaBWIbHas MHWpaMHUZA, NpaBUIbHAs TpPeyroyibHasi MUpaMUAA M TIPaBUJIbHBIN
TeTpa’zp, Ky0. IlpeacraBjieHWe O TIPaBWIbHBIX MHOTOTPDaHHUKAX: OKTa3/p,
[0ZleKas/ip U UKOCas/p.

BbrunicsieHre 371eMEHTOB MHOTOTDAaHHUKOB: pé0pa, [JuaroHanau, YIJibl.
[Tnomazae OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPH3MBEI,
T7I0[aZilb OCHOBAaHWM, TeopeMa O OOKOBOM IIOBEPXHOCTH TIPSIMOM ITPH3MBL.
[Tnomags OOKOBOW TIOBEPXHOCTH W TIOBEPXHOCTH TPABUIBHOM THMpPaMU/IbI,
TeopeMa O IOy yCeUYEHHOM MTMpaMU/IbI.

CummeTpusi B MOPOCTPAaHCTBE. DJIEMEHTbl CHMMETDUM  MPaBU/IbHBIX
MHOTOTpaHHUKOB. CUMMeTpHsi B TIPaBWIbHOM MHOIOIDaHHUKE: CHMMETPUS
napajiefienunesa, CUMMETPUS TIPABU/IbHBIX TPU3M, CUMMETpPHUS NPaBUIbHOU
MAPaMU/IBI.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

[ToHATHUSI: BEKTOp B MPOCTPAaHCTBE, HYJIEBOW BEKTOpP, [JIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPbl KOJIJIMHeapHble, COHAMpPaB/eHHble W TPOTHUBOIIOI0XHO
HarpaBJ/ieHHble BeKTOpbl. PaBeHCTBO BeKTOPOB. [{eliCTBUSI C BeKTOpAMU: C/I0KEHUe
Y BbIUMTAaHWE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPDOB, YMHOXXEHHEe BEeKTOpa Ha
yncno. CBOMCTBA CJI0’KeHUs] BeKTOPOB. CBOMCTBa YMHOXKEHUSI BEKTOpa Ha YUCIIO.
[loHsAiTHe KOMILIaHApHbIE BEKTOPBI. [IpU3HAK KOMIJIaHAPDHOCTH TPEX BEKTOPOB.
[IpaBuio mapamienenuvnesa. Teopema O pas/oKeHUM BeKTOpa TII0 TpPéM
HEeKOMIIJIaHapHbIM ~ BeKTOopam. [IpsiMoyronbHasg  cucTeMa  KOOpDAWHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsI3b MeXXJy KOOpPAWHATaMU BEKTOpa U
KOOpAWHAaTaMA TOUueK. YTOJ Mexay Bekropamu. CkassipHOe TMpOu3BeJeHre
BEKTODOB.

11 K/TACC

Tesa BpaleHus

[ToHsTHSA: L[WIMHAPUYECKass TIOBEPXHOCTb, KOHWYECKasi TIOBEPXHOCTH,
ceprueckass TOBepXHOCThb, oOOpa3yloimye ToBepxHOCTel. Tesa BpalleHUs:
LWIHUHID, KOHYC, YCeuéHHBIM KOHYC, cdepa, map. B3anMHoe pacriosyioxkeHue
cepbl ¥ TJIOCKOCTH, KacaTelbHasl TUIOCKOCTb K cdepe. V3obpakeHue Ten
BpaIlleHUs] Ha TUIOCKOCTU. Pa3BépTka LuinHApa U KoHyca. Cummerpusi cepbl U
mIapa.

O6bém. OcHoBHBIe cBoiicTBa 00BEMOB Ten. Teopema 00 00béMe
TIPSIMOYTOJTBHOTO  TIapasuiefienumefa W ciaeactBusi u3 Heé. OObéM mpsiMOl |
HaKJIOHHOW TIPW3MBI, [IWJIMH/PA, MMPaMUbl U KOHyca. OOBEM I1apa U 1apOBOTO
CermMeHTa.

KoMmOuHaiun Ten BpallleHHUs] U MHOTOTDAaHHUKOB. IIpu3Ma, BIMCaHHas B
[WINHID, ONWCaHHasi OKOJO UWuHApa. IlepeceueHwe cdepbl W Iapa C
ruiockocTbio. Kacanue 1mapa u cdepbl TuiockocTbio. [TOHATHE MHOTOrpaHHMKA,



OMMUCAHHOTO OKOJ0 cdepbl, c@epbl, BIMIMCAHHOM B MHOTOIPaHHUK WA Teso
Bpall[eHHs].

[Tnoijagp MOBEPXHOCTH LWIMHAPA, KOHYyCa, MUIOIIaAb Cepbl U eé yacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHWE OOBEMOB, TUIOIIA/Ie TIOBEPXHOCTEH
noo6HbIX ¢uryp. Ilpeobpa3oBanue Tmof06us, romoTeTHs. PellleHue 3azau Ha
TIJIOCKOCTH C WCII0/Ib30BaHMEM CTepeOMeTPUUYECKUX METO/IOB.

[TocTpoeHure ceueHMi MHOTOTPAaHHUKOB Y TeJT BpallleHUsl: CeueHus1 LIWIMHAPA
(mapa/iienbHO U TIepIeHJUKY/ISIPHO OCH), CeueHUs] KOHYyca (TapasijiesibHble
OCHOBAHHUIO U TIPOXOZSIMe uepe3 BepIIVHY), CeueHUs 111apa, MeTo/ibl MOCTPOEHHS
CeUYeHUH: MeTOoJ, C/e[j0B, MeTO/] BHyTPEHHEero MpOeKTUPOBaHUs, MeTO/, MepeHoca
CeKYyLLeH MJIOCKOCTH.

BeKTOpbI U KOOP/JMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omnepauuvu HaJ BeKTopamu. BekTtopHoe
yMHOXeHHe BeKTOpoB. (CBOMCTBa BEKTODHOIO YMHOKeHHs. [IpsMoyrosnbHas
cucTeMa KoopZAuHaT B ripoctpaHcTBe. KoopauHatel BekTopa. Pa3nokeHre BeKTOpa
no 6a3ucy. KoopJuHaTHO-BEKTOPHbIA MeTOJ, TIPU pellleHUd TeoMeTpUUeCKUX
3ajau.

JIBHOKeHMs B NPOCTPAHCTBE

[Bwxenust mipocTpaHcTBa. OtobpakeHust. [BU)KeHUSI U PaBeHCTBO (QUTYP.
OOmume cBoicTBA [ABWKEHWM. Buabl [BWKeHUN: Tapa/jieflbHbIA TIepPeHoC,
LleHTpa/ibHasi CUMMETpHs, 3epKajbHasi CHMMETpPUsi, MOBOPOT BOKPYT TMPSMOM.
[Tpeo6pa3oBanus mogobust. [Ipsimasi u cepa Ditiepa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA YUYUEBHOI'O KYPCA
«C'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHH) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMHSA

JINMHHOCTHBIE PE3YJ/IbTATbI

1) rpaxkaaHCKOe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAYKJAHCKOM MO3UILIMK 00yUaroIIerocst Kak akTUBHOTO 1
OTBETCTBEHHOTO  ujieHa  pPOCCHUMCKOTO  0OlecTBa,  TIpeficTaBieHWe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYD, SIBJIEHUH,
npoLeAlyp TpakAaHckoro obiectBa (BbIOOpPBLI, OMpPOCHI U ApPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COL[MAJbHBIMA WHCTUTYTaMHU B COOTBETCTBUM C WX
GyHKUIMSIMU U Ha3HaUeHUeM;

2) maTpuoTUYeCcKoe BOCIIUTAHHUe:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WIAEHTUUHOCTH, YBa)KEHUS K
TMIPOLLJIOMY M HACTOSLLIEMY POCCHUMCKOW MaTeMaTHWKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTM)KEHUSIM POCCUHCKUX MaTeMaTUKOB M POCCUHMCKOW MaTeMaTU4YeCKOUW IIKOJIbI,
WCTIO/Ib30BaHWe 3TUX [OCTWXKEHWM B [APYIMX HayKaX, TeXHOJOrusix, cdepax
9KOHOMMUKUY;

3) IyXOBHO-HpPAaBCTBeHHOE BOCIIMTAHUE:

OCO3HaHWe YXOBHbBIX 1[€HHOCTeM POCCUNCKOr0 HapoZa, CGopMHUPOBaAHHOCTh
HPABCTBEHHOI'O CO3HAHWsl, 3TUYECKOTO TOBeJieHUs, CBSI3aHHOTO C MPaKTUUeCKUM
TIpUMEHEHVEeM [IOCTWDKEHUM HayKu W [1eATe/IbHOCTbI0 YYEHOro, OCO3HaHWe
JIMYHOTO BK/1a/la B TIOCTPOEHKE YCTOMUMBOTO OyAyIero;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKOe OTHOLIEHWe K MUPY, BKJ/IOUas 3CTEeTUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeM, 00BEKTOB, 3a/lau, PelIeHUd, pacCy>KIeHUM, BOCIIPUUMUYHBOCTh
K MaTeMaTUueCKUM acrieKTaM pa3/MyHbIX BUJOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThueCcKue 3HaHUs B
WHTepecax 3/I0pOBOTo U 6e3oracHOro obpasa KM3HH, OTBETCTBEHHOE OTHOIIIeHHEe K
CBOEMY 3/7I0POBBIO (3710pOBOe TMTaHHe, COA/laHCUPOBAHHBLIM PEKHUM 3aHSATUN U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUeCKOe COBEepIIIeHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03/J0POBUTEIBHOM [EeSITeTbHOCTHIO;

6) TpyAOBOe BoCcIMTaHUE:

TOTOBHOCTb K TpPYAY, OCO3HaHWe IIeHHOCTH TpPYZAO/00us, HHTepeC K
pa3mMuHbiM  chepaM  TPO(ECCUOHATLHOM  [eSTe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W eé TIPU/IO)KeHUsSMM, YMeHHe COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiedt mpodeccud U peany30BbIBATH COOCTBEHHbIE >KU3HEHHbIe TUIaHbI,
TOTOBHOCTh U CITOCOOHOCTH K MaTeMaTHUeCKOMYy 00Opa30BaHUIO U



camMo00pa30BaHUI0 Ha TMPOTS)KEHWU BCeW >KU3HW, TOTOBHOCTb K aKTHBHOMY
y4aCTHIO B pellleHHH TTPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOU HarlpaBIeHHOCTH;

7) 3KoJiorudecKoe BOCITUTAHMe:

chOpMUPOBAHHOCTh ~ 3KOJIOTUUECKOW  KYJbTYphbl, TIOHUMaHUe B/IUSHUS
COLIMA/IbHO-9KOHOMMUUECKUX MPOLeCCOB Ha COCTOSIHWE TMPUPOHOM U COLMaTbHOU
cpeJibl, 0OCO3HaHUe I7100a/bHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLUs
Ha TIpUMEHeHWe MaTeMaTUUeCKWX 3HAHWM I pelleHus 3ajJad B 00sacTv
OKpYy)Karollleii cpefibl, TJIaHUPOBaHWE TIOCTYNKOB W OLIEHKM WX BO3MOXXHBIX
TMOC/Ie/ICTBUM /11 OKPY>Katolller Cpefibl;

8) HeHHOCTH HAyYHOT'0 MO3HAHMSA:

chOpMUPOBAaHHOCTb MUPOBO33PEHHUs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIeCTBEHHOM  TIPAKTHKH, ITOHMMaHHe
MaTeMaTU4YeCcKOl HayKu Kak cdepbl ueoBeuecKoul AesiTe/IbHOCTH, ITalloB eé
pPa3BUTUST W 3HAUYMMOCTU [JI1 Pa3BUTUSI L[MBWIM3ALIUM, OBJIaZileHUe $SI3bIKOM
MaTeMaTHKM W MareMaTU4YeCcKOW KYJIbTYypOM KaK CpeJCTBOM II03HAaHWS MUPa,
TOTOBHOCTh OCYIIIeCTB/IATh TIPOEKTHYI0 U UCC/e/IoBaTeNbCKy JesiTebHOCTD
VH/JVBU/ya/IbHO U B TpyTIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUSs

Ba3oBbie 1orHYecKHe JefiCTBUA:

BBISB/ISSITH M XapaKTePU30BaTh CYII[eCTBEHHbIE IMPHU3HAKK MaTeMaTHUYeCKHX
O0BEKTOB, TIOHATHM, OTHOIIEHWM MeXIy TIOHATUAMU, (POPMYIHUPOBAThH
OTIpe/ie/IeHUs TIOHSTHH, yCTaHAB/IMBATh CYIeCTBEHHBIN MPU3HAK KlaccuduKalyy,
OCHOBAHUS /iJ1s1 0000IIeHUsT U CPABHEHUSI, KPUTEPUH MPOBOAMMOTO aHA/N3a;

BOCTIpUHMMATh,  (OPMYy/JHMpPOBaTb U  MpeoOpa3oBbIBAaTL  CYXKAEHUS:
yTBepAUTe/IbHbIE U OTPHUI[aTe/IbHbIe, e IMHUUHBIE, YaCTHBIE U 00IIHe, YCIOBHEIE;

BBISIB/IATh MaTeMaTUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUUs
B (hakTax, JAHHBbIX, HAOTIONEHUSX U YTBEPXKIEHUSX, Mpe/JiaraTb KPUTEPUU IS
BBISIBJIEHHsI 3aKOHOMEPHOCTEH M IMPOTUBOPEUNi;

Jle/laTb BBIBOZIBI C KCIIO/Ib30BaHHEM 3aKOHOB JIOTUKU, [eAYKTUBHBIX M
WH/IYKTUBHBIX YMO3aK/TIOUeHNH, YMO3aK/TFOUeHHH 10 aHa/IOTHH;

TIPOBO/IUTh CAMOCTOSITE/ILHO [J0OKa3aTe/IbCTBAa MAaTeEMaTHUECKUX YTBEPIKAeHUH
(TTpsIMbIe U OT TIPOTHUBHOTO), BBICTPAUBATh ApT'YMEHTAI[WI0, TIPUBOJUTE TIPUMEPBI U
KOHTPIIPUMeEpPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>K/I€HHUS U BHIBOIB;

BLIOMpATh Croco0 pellleHyss yuyeOHOM 3afaud  (CpaBHUBATh HECKOBKO
BapUAaHTOB  pellleHWs, BbIOMpaTh Hawbosiee MOAXOMAMIUKA C  yUETOM
CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KPUTEPHEB).

Ba3oBble nco1e/joBaTe/IbCKHEe AeCTBUS:



WCTIO/Tb30BaTh BOIIPOCHI KakK MCC/ef0BaTeIbCKU WHCTPYMEHT T03HaHUS,
dopmynMpoBaTh  BOMPOCH],  (DUKCUpYIOIKME  TIPOTUBOpeuHre,  Ipobdsemy,
yCTaHaB/IWBaTh MCKOMOEe U JaHHOe, (hOPMUPOBATh T'HIIOTE3y, apryMeHTHPOBAaTh
CBOIO TIO3ULINI0, MHEHHE,;

MIPOBOJIUTh CaMOCTOSITe/TbHO CT/IAaHUPOBAHHBIN KCIIEPUMEHT, UCC/IeloBaHUe
TI0 YCTAHOBJ/IEHHWIO 0COOEHHOCTe MaTeMaTUueCcKoro 00beKTa, siB/ieHus, Tpoljecca,
BBISIBJIEHUIO 3aBUCUMOCTel Mexly 00beKTaMH, sSIBJIEHUSIMH, TPOLiecCaMu;

caMmocCTosiTe/IbHO (hOpMy/TUpOBaTh 0000IeHNsT W BBIBOJBI T0 pe3y/bTaTaM
MPOBeIGHHOTO  HAOJIOZieHNsl, UCC/IefloBaHUs, OLIeHWBaTh  JIOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB U 0000ITeHH;

MIPOrHO3UPOBaTh BO3MOXKHOe pa3BUTHE TIpollecca, a TakKKe BbIBUTATb
TIPE/ITI0JIOXKEHHS O er0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c uaopmanmeii:

BBISB/ISATH AeUIUThl MHPOPMAILNK, AaHHBIX, HEOOXOAUMBIX ZJii OTBeTa Ha
BOTIPOC U [i/IsI pellieHusl 3a/jauu;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUHHUKOB PA3/IMUHBIX TUIIOB, aHAJTU3HUPOBATh,
CUCTEMAaTH3UPOBaTh U WHTEPIIPETUPOBaTh MH(OPMALIUIO pa3MUHbIX BUJOB U
dhopM TIpe/icTaB/IeHuS;

CTPYKTYpUpOBaTh WH(MOpPMALIMIO, TIPe/ICTaB/IsATh €€ B pa3/MyHbIX (opMmax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHHBAaTh HaZIE>KHOCTh vHbopMaru 1o CaMOCTOSITE/IEHO
cchopMy/TMPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE yueOHbIe JelCTBUSA

Oomenue:

BOCIIPUHUMATh ¥ (DOPMY/IMPOBATL CY>KAEHHsI B COOTBETCTBHM C YCIOBUSAMU U
nejsaMu O6H.[EHI/IH, SACHO, TOYHO, FpaMOTHO Bpra)KaTb CBOHRO TO'-IKy 3PEHI/IH B
YCTHBIX M TMHUChbMEHHBIX TEKCTaxX, JjaBaTh IMOSICHEHHUsI TI0 XOZY peIleHusl 3ajJaud,
KOMMEHTHPOBATh MO/TyUeHHbBIH pe3y/ibTaT;

B X0/e 00CY)K[IeHHs 3a[aBaTh BOIMPOCHI I10 CYIIIECTBY 0OCY>KIAeMOi TeMbl,
npoOnemMbl, pelllaeMON 3ajlauM, BbICKa3biBaTh W/IeW, HalleJieHHble Ha TIOMCK
peIleHts], COIOCTAaB/STb CBOU CYXKAEHHUSI C CYXKIEHUSMH [JPYTMX YUYaCTHUKOB
Jyasiora, oOHapy)kKMBaThb pa3/vule U CXOZCTBO TIO3WLIMH, B KOPPEKTHOU (opme
(dopMyIMpOBaTh Pa3HOI/IACHs, CBOU BO3PaXKEHNSI;

Tpe/CTaB/IATh pe3y/ibTaThl PellleHus 3a7auu, SKCIiepuMeHTa, UCCieq0BaHus,
MPOEKTa, CaMOCTOSITeJIbHO BbIOMpaTh (OPMAT BBICTYIUIEHHS C YUu6TOM 3ajau
TIpe3eHTalKi U 0COOEHHOCTEH ayTUTOPHH.

Pery/AaTUBHBbIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/ISITh TJ1aH, aJlTOPUTM pellleHUs 3a/jaul, BbIOMpaTh Criocob pellieHust C
YUETOM UMEFOIIUXCS PeCyPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTHUPOBAaTh BaPUAHTHI PeIlieHn C yUéTOM HOBOW MH(OPMALIUH.

CaMOKOHTPO/Ib, SMOIMOHA/IbHbIA UHTE/IJIeKT:

B/a/IeTh ~ HaBbIKAMM  TI03HaBaTelbHONW  peduieKCMM  KaK  OCO3HaHWUS
CoBepIllaeMbIX [1eHCTBUN U MBICJIUTE/bHBIX TPOLIeCCOB, UX Pe3yJ/bTaToB, B/IAJeTh
criocobaMy camOTIpOBEepKM, CAMOKOHTDOJISI TIpollecca YW pe3yJibTaTa pellleHus
MaTeMaTHUeCKOU 3afiau;

TIpe/IBUJETh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TPY PeIlleHHH 3ajauH,
BHOCUTb KODPEKTUBBI B [/lesITe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITE/ILCTB, [JaHHBIX,
HaliIeHHbIX OLLIKMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;

OLIEHHMBAaTh COOTBETCTBHE pe3y/bTaTa L[e/IX U YC/IOBUAM, OOBSICHITD TPUUMHBI
JNOCTYDKEHHS] VI HeJOCTH)KEHUsI pe3y/IbTaToB ZesTe/TbHOCTH, HaXOAWTh OIINOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 AeATe/IbHOCTD:

MOHWMAaTh W WCITO/Ib30BaTh IPEMMYIIIeCTBAa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThl TpH pelleHWH yueOHBIX 3a/layu, T[PUHUMATh I[e/lb COBMECTHOM
JesiITe/IbHOCTH, TIJITAHUPOBAaTh OPraHU3alldi0 COBMECTHOW pabOThI, pacTipeensiTh
BUbI paboT, moroBapuBaThCS, O0OCY)XZATh TIpPOL[eCC U pe3yabTaT PpaboThl,
0000111aTh MHEHUSI HECKOJIbKUX JIFOIel;

yuacTBOBaTh B TPyNMoOBbIX (hopMax paboThl (00CykaeHHs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbI» M HHBIE), BBINOJHATL CBOIO YacTh pabOTBI |
KOODAWHUPOBaTh CBOM [IeHCTBUSI C JDYTMMHU ujleHaMd KOMaH/bl, OLleHWBAaTb
KaueCcTBO CBOETO BKJaJja B OOII[HI TIPOAYKT IO KPUTEpHsM, ChOpMYTMPOBAHHBIM
yuaCTHUKaMH B3aUMOZeNCTBUYS.

INPEAMETHBIE PE3YJ/IbTATDI

K kon1ry 10 K/1acca o0yyaronuiicss HayIuTCs:

e CBOOOZHO OIEpPUPOBaThH OCHOBHBIMU TIOHSTUSIMU CTE€PEOMEeTPUU TIpU
pellleHUH 3a/iau Y TIPOBeIeHU MaTeMaTUueCKUX pacCy K/1eHUM;

e TMPUMEHATb AaKCHOMbI CTEPEOMETPUM U CJIEICTBUSI U3 HUX MPU pelleHUU
reoMeTpu4ecKrx 3a/auy;

e KJIAaCCU(UIMPOBATh B3aUMHOE pacIiojioKeHue TPsSIMbIX B TIPOCTPAHCTRBE,
TIJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTRE;

e CBOOOAHO OIEpUpOBaTh TIOHATHSMH, CBSI3aHHBIMM C  yI7laMU B
MPOCTPAHCTBE: MeXKJy TIPSIMbIMU B TMPOCTPAHCTBE, MeXy TMpsSIMOU U
TIJIOCKOCTBIO;

e CBOOOZIHO OTIEpUPOBATh TIOHATUSMU, CBS3aHHBIMU C MHOTOT'DPaHHUKaMU;



e CBOOOAHO pacro3HaBaTb OCHOBHbIE BH/Jbl MHOTOTDAaHHUKOB (TIpH3Ma,
NMpaMu/ia, PSIMOYTOJTbHBIN Mapasuienenures, Ky0);

e KjaccUGUIMPOBaTh  MHOTOTPDAHHUKW,  BbIOMpas  OCHOBaHUSI  [jIs
KJ/1acCU(UKaLY;

e CBOOOJHO OMEpPUpPOBAaTb TIOHATUSMH, CBSI3aHHBIMM C  CeUeHHEeM
MHOTOI'PaHHUKOB TVIOCKOCTBIO;

e BBITIO/THSTh napasienibHoe, L|eHTpa/IbHOe u OpPTOrOHa/bHOE
MIPOeKTHPOBaHWe (UTYyp Ha TJIOCKOCTh, BBITIOJIHATE U300pakeHUs1 GUryp
Ha TIJIOCKOCTH;

e CTPOWTb CeYeHUs] MHOTOTPAHHUKOB pa3/UYHbBIMU METOAAMU, BBITIOHATh
(BBIHOCHBIE) TIJIOCKHE UepPTeKH W3 PUCYHKOB TMPOCThIX 0O0BEMHBIX (UTYD:
B/, CBepXY, COOKY, CHU3Y;

e BBIUUUIATH IUIOHIAZM  [OBEPXHOCTeM  MHOTOTPaHHUKOB  (MpU3Ma,
nMpaMu/ia), reOMeTpUUeCKUX TeJl C IpUMeHeHneM (popmy.i;

e (CBOOOAHO OMeEpHpOBATh MOHATUSIMH: CUMMETPHS B TPOCTPAHCTBe, LIEHTD,
OCb Y TUIOCKOCTb CUMMETPUH, LEHTP, OCb W IUIOCKOCTb CHUMMETPUH
duryps;

e CBOOOJHO OMEpUpPOBAThb TOHSATHSMH, COOTBETCTBYIOLIUMU BeKTOpaM U
KOOp/IMHaTaM B MPOCTPAHCTBE;

e BBIMNOJIHATH [IEMCTBUS HaJ BEKTOPaMU;

e pemaTh 3a/aud Ha [0Ka3aTe/JbCTBO MaTeMaTHYeCKHMX OTHOLIeHWW |
HaxOXXJeHue TreOMeTPUYeCKUX BeTMUYMWH, TIPUMEHSISI U3BEeCTHble MEeTO/bI
TIpU pellleHur MaTeMaTUYeCKUX 3a7ad TOBBILLIEHHOTO U BbICOKOTO YPOBHSI
CJI0XKHOCTH;

e TMPUMEHATHb [MPOCTEUIle TPOrpaMMHbIEe CpeJCTBa U  3JIEKTPOHHO-
KOMMYHVKAaLIMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoMeTpUYeCcKUX 3a/jay;

e U3BJ/IEKATb, TpeoOpa30BbIBaTh W HWHTEPIIPETUPOBaTh HMHQPOPMAIUIO O
MPOCTPAaHCTBEHHbIX TeOMETPUUeCKUX (urypax, TMpeACTaBIeHHYI0 Ha
yepTeXxax U pUCYHKax;

e TMPUMEHATb TIOMyUYeHHble 3HAHWUS Ha TMpPAKTUKe: CpaBHUBaTb U
aHa/IM3MpOBaTh peasibHble CUTYallUU, MPUMEHSATb U3yueHHble TOHSITUS B
rpoliecce TOMCKAa pelleHusi MareMaThuecKu CQPOpMYyIUPOBaHHOMN
npo6sieMbl, MO/IeTMPOBaTh peasibHble CUTyallUM Ha SI3blke TeOMeTpUH,
VICC/IeIOBaTh MOCTPOEHHbIE MOJENMU C MCI0/Ib30BaHUEM TeOMeTpPHUYeCKUX
TIOHSATUM W TeopeM, amrapaTa anreOpbl, peliaTh INPAKTHUUeCKUe 3afiaud,
CBsI3aHHbIE C HAXOXK/|€HWeM reOMeTPUUYECKUX BeTUUUH;

e UMeTh TpeJCTaB/ieHHss 00 OCHOBHBIX S3Tarax pa3BUTHUS TeOMeTPUM Kak
COCTaBHOM 4YaCTH (PyH/1aMeHTa Pa3BUTHSI TeXHOJIOTHH.

K kon1ry 11 kK/1acca o0yyaromuiicss HayYnuTCs:



cBOOO/IHO OTepUpoBaTh TOHATUSIMH, CBSI3aHHBIMUA C LIWJIMHAPUYECKOH,
KOHHYEeCKOW U ChepuuecKor TOBEPXHOCTSIMH, OOBSICHATbH CITIOCOOBI
MOy YeHHs;

OMNepUpOBaTh MOHATUSIMUA, CBI3aHHBIMU C TeJlaMU BpallleHUs: LWJIUH/POM,
KOHYCOM, cepoii U 111apom;

pacrio3HaBaThb Teja BpaileHusi (LWIMHADP, KOHYC, cdepa U I11ap) U
0O0BSACHATE CITOCOOBI ITOTyYeHHUs Te/T BpaIlleHus];

KJIaCCU(ULIMPOBaTh B3aMHOE Pacrio/ioykeHue cdepbl U MJI0CKOCTH;
BBIUMC/ISITb BETMUMHBI 3J7IEMEHTOB MHOTOTDAHHUKOB M TeJ BpallleHUs,
00BEMBI U TUIOIIAZM TIOBEPXHOCTeH MHOTOTPAHHWKOB W Tesl BpallleHus,
reoOMeTpUYECKHX TeJl C IpUMeHeHreM (hopmy.J;

CBOOOJHO OTEepUpPOBATh MOHSATUSIMH, CBSI3aHHBIMU C KOMOWHAIUSIMUM TeJl
Bpall[eHWs] U MHOTOTPaHHUKOB: MHOTOTDaHHUK, BIMCAHHBIM B cepy U
OMUCaHHBIA OKO/O cepsl, cepa, BNMCaHHasi B MHOTOTPAaHHUK W/IU TeJi0
BpalleHus;

BBIUMC/IATH COOTHOIIIEHUSI MEX/1Y TIIOIa[s MU TTOBEpXHOCTel U 00bEMaMu
T0/IOOHBIX TeT;

n300pakaTb u3yudaeMble GUTYDPBI, BBLITIOMHATE (BBIHOCHBIE) TIJIOCKUE
YyepTeXXU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUA CBepXy, COOKY,
CHU3Y, CTPOUTh CeueHHs TeJl BpallleHUs;

W3BJ/IeKaTh, WHTEPIIPETHUPOBaTh W Tpeobpa3oBbiBaTh HMH(OPMAIMIO O
TIPOCTPAaHCTBEHHBbIX TeOMeTpUUecKux (Qurypax, IMpeJCcTaBIeHHYI0 Ha
yepTe)Kax U pUCYHKaXx;

cBOOO/IHO OTIePUPOBATh MOHSATHEM BEKTOP B ITPOCTPAHCTBE;

BBITIO/THSITh OTepalyy HaJl BEKTOpaMU;

3a/laBaTh MJIOCKOCTb YPaBHEHUEM B [IeKaPTOBOU CUCTeMe KOOP/WHAT;
pelllaTh TeoMeTpUUeCKre 3a/laul Ha BbIUMC/IEHUE YIJIOB MeXAY TPSIMbIMU
Y TJIOCKOCTSIMHM, BBIUMC/IEHWE PAacCTOSIHMKM OT TOYKM [0 TIJIOCKOCTH, B
1]eJI0M, Ha TIPUMeHeHre BeKTOPHO-KOOPAMHATHOTO MeTO/ja TIpH pellleHuH;
cBOOOIHO OTEepUpoBaTh TIOHATUSMMU, CBSI3aHHBIMU C [JIBIDKEHHMEM B
MPOCTPAHCTBe, 3HaTh CBOKCTBA JIBUKEHUM;

BBITIOJIHATh U300pa)keHHsT MHOTOTPAHHUKOB W Tejl BpallleHUs TIpu
rapasie;ibHOM  TepeHoce, [eHTpPaJbHOM CHUMMETPUM, 3epKa/ibHOU
CUMMEeTPHH, IPY TIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa30BaHus IoA00us;
CTPOUTH CeUYeHHs] MHOTOTDaHHUKOB U Tejl Bpall[eHHs: CeUeHUs L[AIUH/pa
(mapannensHO U TepreHAUKY/ISIPHO OCH), CedeHHs KOHyca (Tapasiie/ibHble
OCHOBaHUIO M MPOXO/sli[Me Yepe3 BePILIKHY ), CeUeHus 111apa;
WCII0/Ib30BaTh METOJbl TIOCTPOEHUS CEeUeHWW: MeTOJ, CJefloB, MEeTO[
BHYTPEHHEro MPOeKTHPOBaHUsI, METO/] IepeHoca CeKyIlleu MI0CKOCTH;



JI0Ka3bIBaTb reOMETPUUECKUE YTBEPKIEHMUS;

TIPUMEHSITh TeoMeTpuueckue (akThbl [/l pelleHus CTePeoMeTPUUYEeCKUX
3a/jay, TpeArno/aralliux HEeCKOJbKO IIaroB peIIeHUs,, eC/Iu YCIOBUS
TIpUMeHeHUs 3a/laHbl B SIBHOW U HeSIBHOU (hopMe;

peliaTh 3aJjaud Ha [0Ka3aTe/JbCTBO MaTeMaTUUeCKUX OTHOLIEHWW U
HaxoKJeHue TeOMeTPUUeCKUX BeJIMUrH;

TIPUMEHSITh MPOTrPaMMHBIE CPE/ICTBA M 37€KTPOHHO-KOMMYHUKALIMOHHBIE
CUCTeMbI TIPY pellleHUur CTepeoMeTpUUYeCcKUX 3a/iay;

MPUMEHSITh ~ TIOJTyUeHHble  3HAaHWS HA  TIPAaKTUKe:  CpPaBHUBATH,
aHa/JIM3MPOBaTh U OLIEHWBATh peabHble CUTYallUU, MPUMEHSTh U3y4YeHHbIe
TOHATUS, TEOpPEMbI, CBOMCTBAa B TIpoLlecCe TIOMCKAa  pelleHust
MaTeMaTUueCKd  COpPMYJHUPOBAaHHOM  TIPOOJIEMBI, MOZIe/TMpOBaTh
peasbHble CUTyallUX Ha SI3bIKe T'eOMETPUM, HCC/Ie[0BaTh IOCTPOEHHbIE
MOZie/Id C WCIO/Ib30BaHWEM TeOMeTPUYeCKUX TIOHSITUM U TeopeM,
anmapata anrebpbl, pellaTh MpakKTAYecKue 3aflaud, CBsi3aHHble C
HaxO0XX/leHueM reoMeTpUYeCcKUX BeJIMUH;

UMeTh TIpeJCTaB/ieHHsT 00 OCHOBHBIX 3TallaX pa3BUTHS T'e€OMETPUM Kak
COCTaBHOU yacTu hyHAAMeHTa pa3BUTHUS TeXHOJIOTHM.



TEMATHNUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOorpaMMsbI Bcero Konrponphbie | lpakrueckue oOpa3oBaTe/IbHBIE
padoThI padoThI pecypaoI
1 BBegeHue B cTepeoMeTputo 23 1
5 B3auMHoOe pacriosioykeHue IMpsIMbIX B 5 1
TIPOCTPaHCTBe
3 [TapannensHOCTb NPSIMBIX U IVIOCKOCTEH B 3
TIPOCTPAHCTBe
4 HepneH/:[miynﬁpHOCTb NIPSIMBIX U 95
IIJIOCKOCTEN B IIPOCTPAHCTBe
5) YT/bl U pacCTOAHUA 16 1
MHororpaHHUKu 7 1
7 BekTops! B IIPOCTpaHCTBe 12
3 HOBTOPeHI/Ie, 0000111eHre U CUCTeMaTU3alust c 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 K/TACC

KosimuecTBo yacoB O/1eKTpOHHbIEe
HaumeHoBaHMe pa3/je/ioB U TeM (udposBbie)
Ne o/mm KoutponbHbie | IIpakTHueckue
NMpOrpaMmbI Bcero oOpa3oBare/bHbIE
padoThI padoTsI pecypesI
1 AHanvtryeckasi reoMeTpust 15 1
5 [ToBTOpEHME, 0606LueH1:1e u 15 1
cucTeMaTU3aLysl 3HaHUM
3 OO6BEM MHOTOIpaHHUKA 17 1
Tesa BpailieHus 24 1
c [Tno1mazu MoBepXHOCTH U 00BEMBI 9 1
KPYT/IBbIX TeJT
6 [JBrxeHus 5 1
7 [ToBTOpEHMe, 0606H_[6HI:Ie U 17 5
cucTeMaTH3aLysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC

Ne
n/n

Tema ypoka

Ko/muecTBO 4acoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHUecKkue
padoThI

Jara
U3y4eHUs

JJIeKTPOHHBbIE
nudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchbl

OcHoBHbIe TpaBu/Ia U300paXkeHus Ha
PUCYHKe IJIOCKOCTH, Tlapaslle/IbHbIX
MIPSIMBIX (OTPE3KOB), cepeiuHbI OTpe3Ka

[ToHATHSI CTEPEOMETPUU: TOUKA, MpsiMasl,
TMJIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
rpaBusia U300paykeHHs1 Ha pUCYHKe
TJIOCKOCTH, TIapasi/ie/bHbIX MPSIMbIX
(oTpesKoB), cepeiHBI OTPe3Ka

[MoHsTHS: TIepeceKaroIrecs: TVIOCKOCTH,
TriepeceKarolyecs psiMasi v TJI0CKOCTb;
TMOTyTIPOCTPAHCTBO

[ToHsATHS: TepeceKarolrecs TIOCKOCTH,
repeceKarolecs npsiMast ¥ MI0CKOCTh;
TMOTyTIPOCTPaHCTBO

MHororpaHHUKH, W300pakeHre
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYDP,
HeCYI[eCTBYIOIINX 00BEKTOB

MHororpaHHHKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HeCyI[eCTBYIOIINX 00BEKTOB

AKCHOMBI CTepeOMeTpUH U TIepBbIe




C/1eCTBHA U3 HUX

AKCHOMBI CTepeoMeTpUHU 1 TiepBble
C/IefICTBUSL U3 HUX

AKCHOMBI CTepeOMeTPUHU U TiepBbie
cyiefcTBUst U3 HUX. CriocoObl 3a/1aHust
NPSIMBIX U TJIOCKOCTEH B MPOCTPaHCTBe.
O603HaueHust MPSIMBIX U TUVIOCKOCTeH

10

V300pakeHne ceueHUH MUpaMU/Ibl, Kyba u
TIPU3MBbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. VM300pakeHue repeceueHust
TIOJTyYeHHBIX TJIOCKOCTel. PackpariiviBaHye
TIOCTPOEHHBIX CeUeHHI Pa3HBIMHU 1[BETaMH

11

V300pakeHre ceueHUM MUpaMU/Ibl, Kyba u
TIPU3MBbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. M300pakeHue repeceueHust
TIOJTyYeHHBIX TJIOCKOCTel. PackpariiviBaHye
TIOCTPOEHHBIX CeUeHHI Pa3HBIMU 1[BeTaMH

12

V300pakeHne ceueHUM MUpaMU/Ibl, Kyba u
TIPU3MBbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. V300pakeHue repeceueHust
TIOJTyYeHHBIX TJIOCKOCTel. PacKkpaliivBaHye
TIOCTPOEHHBIX CEUEHUH Pa3HbIMU [IBETaMU

13

V300pakeHne ceueHUH MUpaMU/Ibl, Kyba u
TIPU3MBbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. VM300pakeHue repeceuyeHust
TIOJTyYeHHBIX TJIOCKOCTel. PackpalivBaHye
TIOCTPOEHHBIX CEUEHUH Pa3HbIMU [IBETaMU

14

MeTog, cyiefioB Jj1sI TIOCTPOEHUSI CeUeHUH




15

Mertog, criefioB [i/1s1 TOCTPOEHUS CeUeHU M.
CaolicTBa nepeceyeHni MpsIMbIX U
IIJIOCKOCTEeN

16

Mertop cnefioB /11 HIOCTPOEHKS CeUeHUH.
CaolicTBa nepeceyeHni NpSIMbIX U
IIJIOCKOCTEeN

17

[MTocTpoeHue ceueHnii B mupamu/ie, Kybe
110 TPEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)XXel M 3aIiCh I11aroB
TIOCTPOEHHUSI

18

[TocTpoeHue ceueHuii B upamue, Kybe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3arvCh I11aroB
TIOCTPOEHUS

19

[TocTpoeHue ceueHuii B pamuje, Kybe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBLIHOCHBIX UepTeXKel 1 3aricCh I11aroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B upamujie, Kybe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3arvcCh 111aroB
TIOCTPOEHUS

21

[ToBTOpeHue nyianumMerpuu: Teopema o
TIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Togobue
TPeYroJIbHUKOB

22

[ToBTOpeHue nianuMeTpuun: Teopema
MeHnenasi. PacueThbl B ceUeHUSIX Ha
BBIHOCHBIX yepTexxax. Mictopusi pa3BuTHs
TJIaHUMETPUU U CTepeOMeTpUU




23

KonTtposnbHast pabora "AKCHOMBI
crepeomeTpud. CeueHus"

24

B3anMHoe pacriosioykeHue NpsIMbIX B
npoctpaHcTBe. CKpeluBaroLyecs
npsiMble. I1pr3HaKy CKpeLBaroIXCsl
npsiMbIX. [lapasienbHble Npsivble B
NIPOCTPAHCTBe

25

TeopeMa 0 CyI1leCTBOBaHUU U
eIMHCTBEHHOCTH MPSIMOM Tapasie/ibHOM
JIaHHOM TIPSIMOM, TTPOXOZSIIiel uepe3 TOUKY
TPOCTPAHCTBA U He JieXKallleid Ha JJaHHOM
TipsiMoii. JIeMMa o TiepeceueHUu
Tlapasiyie/IbHbIX MPSIMBIX TIJIOCKOCTBIO

26

[TapannensHOCTH Tpex MpsAMbIX. Teopema o
TPEX Iapasule/ibHbIX MPpsAMbIX. Teopema o
CKPeLLMBaOLIUXCS TIPAMBIX

27

[TapannensHOe IPOEKTUpPOBaHKe.
OCHOBHbIe CBOMCTBA MapasulebHOro
npoeKTUpoBaHusi. Vi300pakeHHe pa3HbIX
¢uryp B napasenbHON MPOeKLUU

28

LlenTpanbHas npoekuus. YToi C
COHArpaB/IeHHbIMU CTOPOHAMU. YTOJI
MeXXZly NPSIMBIMH

29

3aJayM Ha J0Ka3aTelbCTBO U
HCC/ie[JOBaHUe, CBSI3aHHbIE C
pacro/io)KeH!ueM MpSIMbIX B TPOCTPaHCTBE

30

[ToHsATHS: Tapa/IeTbHOCTh MPSIMOK U
TJIOCKOCTH B MpocTpaHcTBe. [1pr3Hak
Tiapasiie/IbHOCTH TIPSIMOM U TIIIOCKOCTH.




CBoliCcTBa NapasielbHOCTH NPIMOUN U
TJIOCKOCTH

31

FEOMeTpI/IHECKI/Ie 34/1d4M Hd BbIUMC/IEHHE U
A0Kd3aTe/IbCTBO, CBA3dHHbIE C
Mapa/iieJIbHOCTBIO IIPAMBIX U IJIOCKOCTeM
B IIPOCTPAaHCTBE

32

[TocTpoeHue ceueHusl, TPOXOSIIEr0 uepes
JAHHYIO TPSIMYI0 Ha uepTexe U
Trapa’siiesibHOrO JIpyroi npsimoi. Pacuér
OTHOIIIeHUH

33

[MapanenbHasi MPOeKLKs1, IPUMeHeHue
JJ1s1 TIOCTPOEeHUsI ceueHut Kyba 1
napasienenunesa. CBorcTsa
riapasuiesieniure/ia U pu3Mbl

34

ITapannenbHele I0CKOCTH. [1pr3HaKu
TlapasiiefIbHOCTH JBYX TJIOCKOCTeN

35

Teopema 0 TapasieibHOCTU U

e JUHCTBEHHOCTH TJIOCKOCTH, TIPOXOASIIen
yepe3 TOUKY, He TIPUHA/IeKalllyo JaHHOU
IIJIOCKOCTU U CJIe[ICTBUS U3 Heé

36

CBoiicTBa napasebHbIX MJI0CKOCTeH: 0
Tlapasiie/IkHOCTH TIPSIMBIX TTepeceueHust
TIpY TlepeceueHNH JBYX MapasuiebHbIX
TIJIOCKOCTeM TpeTheit

37

CBoiicTBa napasuiesibHBIX TVIOCKOCTel: 00
OTpe3Kax Mapasjie/ibHbIX MPSIMBbIX,
3aKJTFOUEHHBIX MeXK/y Mapasiie/bHbIMU
IJIOCKOCTSIMH; O TlepeceueHry MpsiMou ¢
JBYMsI Mapa’suie/IbHbIMU TJI0CKOCTSIMU




38

[ToBTOpeHue: Teopema [Tudaropa Ha
IIJIOCKOCTH

39

[ToBTOpPEHME: TPUTOHOMETPUS
TMPSIMOYT0JIbHOTO TPEYTOJIbHUKA

40

CaoticTBa Ky0a 1 psIMOYTOTbHOT'O
napasuiesienureza

41

BbrumcieHue [I/TMH OTPe3KOB B Kybe u
NIPSIMOYTOJILHOM Napa’uiesniernureze

42

[TeprnieH MKy ISIPHOCTD MPSIMOU U
1710CKOCTH. [Ipu3Hak
nepreH/IMKY/ISPHOCTU NIPSIMOU U
IIJIOCKOCTH

43

[TeprieH UKy ASIPHOCTD MPSIMOU U
TIOCKOCTH. [Tpr3Hak
NepreHAUKYISIPHOCTH TIPSIMOM U
TIJIOCKOCTH

44

Teopema 0 CylL[eCTBOBaHUU U
eIMHCTBEHHOCTH MPSIMOM, TTPOXO/sIIeit
yepe3 TOUKY MPOCTPAHCTBA U
TieprieHJUKYISIPHOM K TJIOCKOCTH

45

[TnockocTn U epneHvKy/IsIpHble UM
TNpsiMble B MHOT'OIpaHHUKaX

46

[TnockocTH U neprieH/IVKY/IsipHble UM
npsiMble B MHOTOIpaHHHUKaxX

47

[TeprieHUKy ISP ¥ HAK/IOHHASI.
[TocTpoeHue neprieHJUKy/IsIpa U3 TOUKU Ha
TIPSIMYO

48

[TeprieHAVKY/Ip U HAK/IOHHas.




[TocTpoeHue neprieHMKY/IIpa U3 TOYKHU Ha
NIPSIMY'1O

Teopema o0 Tpéx neprieHAUKYJIsIpax

49
(mpsimast ¥ oGpaTHast)

50 TeopeMa 0 Tpéx rneprneHAUKYIspax
(mpsiMast ¥ obpaTHast)

51 Yron Mexzy CKpeluBaroliMUCs
NIPSIMBIMU
[Touck neprieHAUKYJISPHBIX MPSIMBIX C

52 IIOMOLBIO TepIIeH/UKYJISIPHBIX
TIJIOCKOCTeN

53 OpToroHa/ibHOe NPOEeKTHUPOBAHUE
[TocTpoeHnue ceueHuii Kyoa, MPU3MBI,

54 NIPaBUILHOU MUPaMU/IbI C IIOMOLLBIO
OpPTOTOHA/TbHOU MPOEeKLIUU
[TocTpoeHnue ceuenuii Kyba, MPU3MBI,

55 NIPaBU/IBHOM MMPaMU/bI C TOMOLLIBIO
OpPTOTOHA/TbHOU MPOEKLIUU
CrMMeTpu B ITPOCTPAHCTBe

56 OTHOCUTE/IBHO II/I0CKOCTH. [11ockocTr
CUMMEeTpHUI B MHOIOTPaHHUKAX

7 [Tpu3sHak nepreH uKyISIpPHOCTH NIPSIMOY U

> IIJIOCKOCTH KaK C/1e[jCTBUe CUMMeTpUU

58 [IpaBuibHBIE MHOTOTPAaHHUKU. Pacuét
pPacCTOSTHUM OT TOYKH /10 TVIOCKOCTH

59 IIpaBubHBIE MHOTOTPaHHUKU. Pacuét
pacCTOsIHUM OT TOUKHU [0 TJIOCKOCTH

60 CriocobbI OMyCTUTD TIepIIeHAUKYJISIPbI:




CUMMETPHUSI, CIBUT TOUKH 110
rapaJijieTbHOM MpsIMOi

61

CBUT TI0 HerapaJiiie/IbHOM TIPSIMOM,
M3MeHeHHe PaCCTOSTHUM

62

KonrposnbHast pabota "B3aumMHoe
pacrioioykeHye NpsSIMbIX U MJI0CKOCTeH B
IIPOCTPaHCTBe"

63

[ToBTOpEHMe: yron Mexxay npsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETpUS B
MIPOM3BO/IBHOM TPeyro/ibHUKe, TeopeMa
KOCHHYCOB

64

IToBTOpEHME: YTOT MEXIY
CKPeLLMBaIOLIUMUCS [IPSIMBbIMU B
IIPOCTPaHCTBe

65

FEOMETPI/I‘-IECKI/IE MeTO/bI BEIUMCJ/IEHUA
yrijia MexXxay IpssMbIMU B MHOT'OI'PAHHUKAaX

66

[IByrpanssIi yros. CBOMCTBO TMHEWHBIX
YIJI0B [IBYIPaHHOI'O yIJia

67

[TepnienuKynsipHbIe r10ckocTy. CBOMCTBA
B3aMMHO TeprieH/IMKY/ISPHbIX M7I0CKOCTel

68

[Tpy3HaK neprieHAUKY/ISIPHOCTH
IJIOCKOCTeH; TeopeMa O MpsIMOii
niepecevyeHust JBYX IJIOCKOCTel
nepreH/IMKYJISPHBIX TPeTbel MJI0CKOCTH

69

[psiMmoyTo/bHBIN TIapasuienenues; Kyo;
V3MepeHUsi, CBOMCTBA NPSIMOYTOJILHOTO
niapasiesienure/ia

70

TeopeMa 0 AuaroHaaM MpsIMOYTOJIBHOTO




napa’siiesieniuresia v CjiejCTBUe U3 Heé

71

CrepeomeTpuueckue U NpUKIaHbIe
3a/jaui, CBsI3aHHbIE CO B3aUMHBIM
pacrioyiokeHrueM TIPSIMBbIX U TIJIOCKOCTH

72

[ToBTOpEHMe: CKpellMBaroLecs NpsiMele,
riapasujie/ibHble TJIOCKOCTH B CTaHapTHBIX
MHOTOTpaHHHUKaX

73

[MTapa napa’isie/ibHbIX TJIOCKOCTel Ha
CKpeLLMBaloLMXCS MPSIMBIX, paCCTOSIHHE
MeX/1y CKPelHBaoLUMUCS NPSIMbIMU B
TIPOCTBIX CUTYaLUsIX

74

PaccTosiHMe OT TOUKH /10 TJIOCKOCTH,
pacCTosiHKE OT TIPSIMOM /10 TIOCKOCTH

75

BrrunciieHne pacCTosiHAN MeXIy
CKpeLLMBaoLMUCS TIPSIMbIMH C
MOMOLIbIO TIEePIIeHUKYISIPHON M/I0CKOCTH

76

TpéxrpaHHbIi yroJl, HepaBeHCTBa /IS
TpexrpaHHbIX yryioB. Teopema ITudgaropa,
TeopeMbl KOCUHYCOB U CUHYCOB [1JIf1
TPEXTPaHHOIO yrIJjia

77

OJieMeHThI C(hepruuecKo reOMeTpUHU:
reofiesnyeckue JMHUM Ha 3emiie

78

KonTtposnrHast paborta "Y1/l
paccTositHus"

79

Cucrematusanys 3HaHUM "MHOrorpaHHUK
Y ero 3JjIeMeHTh!"

80

[Tupamupa. Bugsl nupamug. [IpaBunbHas
nvpaMmuza




IIpusma. IIpsMas 1 HaK/IOHHAs [IPU3MBL.

81 [IpaBuibHas pusMa 1

82 [IpsiMoii mapasinenenumne, 1
NPSIMOYTOJTbHBIN TIapasuiesienuriesi, Kyo

83 Brinyksible MHOrorpaHHuky. Teopema 1
Oiiniepa
Brinyksible MHOrorpaHHuky. Teopema

84 Ousepa. [IpaBuibHbIe ¥ TIO/TyTIPaBU/IbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHast pabora "MHororpaHHUKH" 1

86 [ToHsiTHe BeKTOPA Ha TJIOCKOCTU U B 1
TIPOCTPAHCTBE

87 CyMma BeKTOpOB 1

88 Pa3HoCTb BEKTOpPOB 1

89 [IpaBuio napasnesnenuvrnezsa 1

90 YMHOXeHre BeKTOpa Ha YMCJI0 1
Pa3nio)keHne BeKTOpa 1o 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHO1 1
MIJIOCKOCTH

92 CkasnsipHOe TIpou3BefieHre 1

93 BoruricsieHue yriia Mexxly BeKTopaMu B 1
TIPOCTPAHCTBE

94 [Tpocreiye 3ajauu C BEKTOPaMU 1

95 [Tpocreiye 3ajauu C BEKTOPaMU 1

96 [TpocrTeiiive 3aaun C BEKTOpaMu 1

97 [Tpocrenmye 3ajauu C BEKTOpaMU 1

98 O06o0611eHre ¥ CCTeMaTH3allys 3HaHUH 1




99 O0o0011eHre ¥ CHCTeMaTH3alys 3HaHUH 1
100 WToroBast KOHTpO/IbHAsE paboTa 1
101 WToroBasi KOHTpoJibHasi paboTa 1
102 O06o006111eHMe ¥ CCTeMaTH3allvs 3HaHUH 1
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KosinyecTBo yacos J/IeKTPOHHbIE
Jdata nudpoBbie
Ne n/m | Tema ypoka KoutposbHbie | IIpakTHueckue
Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpeHue TeMbl "KoopAuHaTel BeKTOpa 1

Ha IIJIOCKOCTH U B TIPOCTpaHCTBe"
9 IToBTOpeHue Temsl "CKansipHOe 1

Ipou3Be/ieHre BeKTOpoB"
3 [ToBTOpeHUe TeMsl "Bbruncienuve yria 1

MeXK/ly BeKTOpaMU B IIPOCTpaHCTBe"
4 [ToBTOpeHue TeMsl Y paBHeHHe TIPSIMOH, 1

MpOXO/sLIel u Be TOUKU

0X0 ey yepes JiBe TOUKU"

c YpaBHeHUe IJIOCKOCTH, HOpMaJlb, 1

ypaBHeHMe IIJIOCKOCTU B OTpe3Kax
6 YpaBHeHue I1/I0CKOCTH, HOpMaJlb, 1

ypaBHeHHe TUIOCKOCTU B OTpe3Kax
7 BekTopHoe nipousBezieHve 1
3 JIuHeliHble HepaBeHCTBA, JIMHENHOe 1

NporpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBa, JIMHEeMHOe 1

[IporpaMMHpOBaHue
10 AHanmUTAYeCKye MeTo/pl pacuéra yria 1

MeJKJy NpsSAMBIMUA B MHOI'OI'PaHHUKAaxX
1 AHanmuTyecKue MeTo/ibl pacuéTta yria 1

MeXXy IVIOCKOCTSIMA B MHOI'OTpaHHUKaX
12 ®dopMyia pacCTOSIHUSL OT TOUKH 10 1




IMJIOCKOCTHU B KOODAWHATAX

HaxoxxzieHre pacCTOSIHUM OT TOYKH 10

13
TIJIOCKOCTH B Ky0e

14 Haxo)xzieHre pacCTOSIHUM OT TOYKH 10
IJIOCKOCTH B NTPaBU/IbHOW NUpamuzie

1 KoHTposbHast paboTa " AHamuTryeckast

> reometpus”

16 CeueHust MHOTOIDaHHUKOB: CTaH/apTHbIE
MHOI'OI'PaHHUKU

17 CeueHust MHOIOIPaHHUKOB: METO/, C/1e[j0B
CeueHust MHOTOI'DaHHUKOB: CTaH/lapTHbIE

18 IIJIOCKOCTH, TTepeceyeHust NpsIMbIX U
IIJIOCKOCTeN

19 [TapasienbHble MpsiMbIe U TJIOCKOCTH:
rapasijieJibHble CeYeHUst

9 [TapasienbHble MpsIMbIe U TJIOCKOCTHU:

0 pacyéT OTHOIIIeHUM

[TapasiesbHble NIpsiMble U TJIOCKOCTH:

21 YIJIbI MKy CKPelLlUBaOIIUMUCS
NIPSIMBbIMU
[TeprieH UKy IApHBIE NIPSIMBIE U

27 IIJIOCKOCTH: CTaHJApTHBIe Mapbl
TepreHJUKYISPHBIX IIJIOCKOCTEN U
MPSIMBIX, CAMMETPUM MHOTOIPaHHUKOB
[TepnieHAUKY/IpHBIE TIPSIMBIE U

23 IUVIOCKOCTU: Teopema O Tpex
TIepIeHuKYyIsipax

24 [TeprieHAUKYISIpHBIE TIPSIMbIE U




IIJIOCKOCTH: BBIUYMC/IEHHWA OJINH B
MHOI'OIr'paHHHUKaX

25

IToBTOpEHME: TIOLAIN
MHOTOYTOJIbHUKOB, (hOPMY/JIbI /1/1sT
TIommazeid, coobpakeHus 1mo00ust

26

[ToBTOpEHMUe: MI0LIAaAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI Z1/1s1
Tioazieid, coobpakeHUs MoAo0ust

27

[ToBTOpEHMeE: MI0LIaAU
MHOTOYTOJIbHUKOB, (hOpMYJIbI [j1s1
TIoIazei, coobpakeHus 1moo00us

28

[Tnoiagy ceyeHUt MHOTOTPaHHUKOB:
TJI0111a/I¥ TIOBePXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpaKeHHs TIOZ00UST

29

[Tnoiagy ceyeHNt MHOTOTPaHHUKOB:
TIJI0I1Ia/I TIOBePXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpaKeHHs TIOZ00UsI

30

KontponbHasi pabora "IToBTOpeHue:
MHOI'OI'DaHHUKH, CeueHust
MHOTOTPaHHUKOB"

31

O6mBéM Tena. O6beM MPSIMOYTOTEHOTO
niapasienenuresia

32

3amaum 00 yiBoeHUM Kyba, 0 KBaipaType
Ky0a; 0 TpHCeKIUH yria

33

CrepeoMeTpuuecKue 3a/jauu, CBsi3aHHbIE C
00BEMOM MPSIMOYTOTEHOT'O
rapasuiesienure/ia

34

[MpuknaHble 3a/1auu, CBSI3aHHbIE C




BBIUKC/IeHHeM 00bEMa MpSIMOYTO/IEHOTO
napasuiesienureza

BEM MPSIMOM MPU3MBI

35 O06wé 0 3

36 CrepeoMeTpHUuecKyre 3a/jau, CBS3aHHbIE C
BbIUKC/IEHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [TpuknajHble 3a/jauu, CB3aHHBIE C
00BEMOM MPSAMOM TIPU3MBI
Bbruncsienrie 06EMOB TeJl C TIOMOIIIBIO

38 orpezieiéHHOrO UHTeTrpana. O0bEM
HaKJIOHHOM NPH3MBbI
Berunicsienrie 06EMOB TeJl C TIOMOIIIBIO

39 orpezieiéHHOrO UHTerpana. O6béM
MApaMU/bI

40 dopmyra 06béma mupamupl. OTHOILIEHNE
00BbeMOB MUPaMU/], C OOIIMM yTIOM

41 dopmya 06bémMa mupamupl. OTHOILIEHNEe
00BbeMOB MUPaMU/], C OOIINM yTTIOM

4 CrepeoMeTpHUuecKre 3a/jaul, CBS3aHHbIE C
00bEMaMU HAKJIOHHOU TTPU3MBbI

43 CrepeomeTpUueckue 3a/jauu, CBsI3aHHbIe C
00bEéMaMy TIMPAMUZIbI
[TpuknagHbie 3amaud 110 TeMe "OO0bEMBI

44 Ten", CBA3aHHLIE C 00BEMOM HAK/TOHHOM
TIPU3MBbI

45 [MpuknagHble 3aauu 1o TeMe "OObEMBI
Tes", CBs3aHHBIE C 00BEMOM TTUPAMU/IBI

46 [TpumeHeHue 00bEMOB. BrrunciieHne

PacCCTOAHHA A0 IVIOCKOCTHU




KontponbHas pabora "O0bémM

47 .,
MHOT'OTpaHHUKA
LunuHgpUuecKas OBepPXHOCTb,

48 obpa3yroriye 1UIHHAPHUECKON
TOBEPXHOCTHU

49 Humngp. [Ipsmoi KpyroBou LIUIUHAP.
[Tnomaib MOBEPXHOCTH LIUIUH/PA
KoHnueckasi ToBepXHOCTb, 00pa3ytoliye

>0 KOHMYeCKOoW NoBepxHOCTH. Konyc

51 CeueHue KOHyCa TIJIOCKOCTHIO,
riapasisie/ibHOM MJIOCKOCTHA OCHOBaHUS

5 YceuéHHbIN KOHYC. M300pakeHue

> KOHYCOB Y YCEUEHHbIX KOHYCOB

e3 [Tnomazb 60KOBOM MTOBEPXHOCTH U
TI0JIHOM MTOBEPXHOCTU KOHYCa

£l [Tnomazb 60KOBOM MTOBEPXHOCTH U
TI0JIHOM ITOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a/jaui Ha

55 J10Ka3aTe/IbCTBO U BBIUKC/IEHHE,
MOCTPOEHWEM CeYeHU! LUINH/PA, KOHyCa
CrepeomeTpuyeckue 3a/jauv Ha

56 JI0Ka3aTe/IbCTBO U BBIUKC/IEHHE,
TOCTPOeHHEM CeueHrH LWIMHAPA, KOHyCa

57 [TpuknagHble 3a/jauu, CBSI3aHHbIE C
LIWJTUHAPOM

cg [TpuknajgHble 3a/jauu, CBsI3aHHbIE C
LIUTUHIPOM

59 Cdepa u 1m1ap




60

[Tepeceuenue cdeps! U 11apa C
nI0cKocThro. Kacanue mapa u cgepsl
TJIOCKOCTBIO. Buj 1 n300pakeHue 11apa

61

[Tepeceuenue cdepsl U 11apa C
TJIOCKOCTBIO. KacaHue mapa u cdepbl
TJIOCKOCTBIO. Buj 1 n300paxkeHue miapa

62

YpaBHenue cdepsl. [lnoiaas cdepsl u eé
yacTei

63

Cummetpus chepsl U 11apa

64

CrepeomeTpuueckue 3aJjaud Ha
[l0Ka3aTenbCTBO U BBIYMCIIEHHE,
CBsI3aHHble CO cdepoli U
1apoM,

TIOCTPOEHUEM MX CeUeHHUH MI0CKOCThIO

65

CrepeomeTpuyeckre 3aJjaudl Ha
[I0Ka3aTe/bCTBO 1 BBIYMC/IEHHE,
CBsi3aHHble CO cdepoli U
I1apoMm,

TIOCTPOEHUEM MX CeUeHUH MI0CKOCThI0

66

[puknazHble 3a7jauu, CBs3aHHbIE CO
cdepotii u 1apom

67

[ToBTOpEHME: OKPY>KHOCTB Ha MIOCKOCTH,
BBIUMC/IEHUS] B OKPY)KHOCTH, CTaHZAPTHBIE
noj06ust

68

PasnuuHble KOMOMHALIMY TeJT BpallleHus U
MHOTOIPaHHUKOB

69

3azauu no Teme "Tesia U MOBEPXHOCTH
BpatleHus"

70

3azauu no teme "Tesia U TOBEPXHOCTH
BpaleHus"




71

KontponbHas pabora "Tesa u
TIOBEPXHOCTU BpallleHus "

72

O06béMm unmuHapa. Teopema 06 06bEMe
MIPSIMOTO LIWTMHAPA

73

Beruriciienue 00bEMOB TeJT C TIOMOLIBIO
ornpezieiéHHOr0 UHTerpana. O0bEM
KOHyCa

74

[Tnomazy 6OKOBOM U ITOTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a/jauu, CBsi3aHHbIE C
BbIUHC/IEHUEM 00BEMOB LUIHUHZPA,
KOHYyCa

76

[MpuknazgHbie 3agauu o TeMe "OO0bEMBI U
TI/I011Ia/I TIOBepXHOCTel Ten"

77

OOBéM 1mapa ¥ I1apoBOT0 CEKTOopa.
Teopema 06 06véme mmapa. [Tnomans
cdepol. CTepeomeTpryeckue 3aiaum,
CBsi3aHHBIE C BBIUMC/IeHHeM 00BEMOB
I11apa, IapOBOT0 CerMeHTa U II1apOBOT0
ceKkTopa

78

[TpuknagHbie 3a7aud 110 TeMe "OOBEMBI
Tes", CBsi3aHHBIE C 0OBEMOM I1apa U
roaAbio ceprl. COOTHOIIEHUS MeXAY
TJIOIIAZIIMU TTIOBEpXHOCTeH 1 00BEMaMu
MO/I00HBIX TeJsT

79

[TomoOHbIe Tela B MPOCTPAHCTReE.
V3meHeHre 00BEMa MpU MOA00HH.
CrepeomMeTpuuecKye 3a/jauu, CBs3aHHbIE C




BbIUKC/IEHHEM 00BEMOB TeJl U TIIoIIazei
ToBepXHOCTel

80

KonTponbHas pabota "ITnormaau
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Tes"

81

IBwkeHus rpocTpaHcTBa. OTOOpaXkeHus!.
IBwxeHus u paBeHCTBO ¢uryp. Obime
CBOMCTBA [IBUKEHUM

82

Bugp! aBrOKeHU: Mapasiie/ibHbIN
NIepeHoC, LieHTpaIbHasi CUMMeTpHs,
3epKajibHasi CUMMeTpHsl, [TOBOPOT BOKPYT
MpsIMOM

83

[Tpeobpa3oBanus nogobus. [Ipsmas u
cthepa diisiepa

84

FEOMETPI/I‘-IECKI/IE 3a1d4YM1 Ha IIpUMeHeHHne
ABIDKeHHS

85

KonTtponbHas paborta "BekTophl B
MpOoCTpaHCcTBe"

86

O6ob6matoiiiee mopropeHue 11 MOHATHIM U
MeTO/0B Kypca reometpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUM:
"[TapanielbHOCTh TIPSIMBIX U TIJIOCKOCTeN
B IIPOCTpaHCTBe"

87

O6ob6matoiiiee moBTopeHue 11 moHATHI 1
MeTO/0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTU3alL|1si 3HaHWI:
"BekTopsI B IpoCTpaHCcTBe"

88

O6o6matoiiiee mopTopeHue 11 MOHATHIM U
MeTOoZ0B Kypca reomerpuun 10-11




KJIaCCOB, CUCTeMaTH3aLusl 3HaHUU:
"BekTopsl B IpOCTpaHCcTBe"

89

O6ob6maroiee moproperye 11 MOHITHIA U
MeTO/0B Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTH3alisl 3HaHUU:
"O6beM MHOTOTpaHHHUKA"

90

O6oo0ratoriee moBTopenye 11 MOHATHN U
MeTOZ0B Kypca reomerpuu 10-11
K/IaCCOB, CUCTeMaTH3aLys 3HAHUI:
"O6beM MHOTOTpaHHHUKA"

91

O6oo0ratoriiee moBTopeHye 11 MOHATHH U
MeTO/0B Kypca reometpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1sl 3HaHUM:
"TLyolaju MOBEPXHOCTU U OOBEMBI
KPYIJIBIX Tes"

92

O6oo0ratoriee mopTopeHye 11 MOHATHH U
MeTO/0B Kypca reometpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUM:
"TLyolaju MOBEPXHOCTU U OOBEMBI
KPYIJIBIX Tes"

93

WTtoroBast KOHTpO/IbHAsE paboTa

94

WToroBasi KOHTpO/IbHAsi paboTa

95

[ToBTOpeHMe, 060011[eHIE U
cUCcTeMaTHU3aLys 3HaHUH

96

VcTopusi pa3BUTUS CTepEOMETPUU KaK
HayKy U eé poJib B pa3BUTUU
COBPEMEHHBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOTHUH




Vcropus pa3sBuTUs CTepeoMeTpUr Kak
HAayKU U eé pojib B pa3sBUTUU
COBPEMeHHbBIX UHXeHePHbIX U
KOMITBIOTEPHBIX TEXHOJIOTHUN

97

VcTopusi pa3BUTUS CTepEOMETPUU KaK
HayKu U eé po/ib B pa3BUTUU
COBPEMEHHbBIX MH)XeHEePHbIX U
KOMITBIOTEPHBIX TeXHOJIOTHUMN

98

VcTopusi pa3BUTUS CTepeOMEeTPUM KaK
HayKu U eé po/ib B pa3BUTUU
COBPEMEHHBIX MH)XeHePHbBIX U
KOMITbIOTEPHBIX TEXHOJIOTHM

99

VcTopusi pa3BUTHSI CTEPEOMETPUM KaK
HayKU U e€ POJib B Pa3BUTUH
COBpEMeHHbBIX UH)KeHepPHBIX U
KOMIBIOTEPHBIX TeXHOJIOTHI

100

Vcropus pa3sBuTHs CTepeoMeTpUr Kak
HAayKU U eé pojib B pa3sBUTUU
COBPEMEHHbBIX UH)XeHePHbIX U
KOMITbIOTEPHBIX TEXHOJIOTHUN

101

Vcropus pa3sBUTHA CTepeoMeTpUu Kak
HayKU U eé pojib B pa3sBUTUHU
COBPEMeHHBIX UHXeHePHbIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

102

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

* Matemaruka. I'eometpus, 10 knacc/ Mep3nsik A.I'., Homuposckuu 1.A.,
[MTonsaxkor B.M.; ox pepakijueti [Togonsckoro B.E., O6mectBo ¢
OrpaHMYeHHOW OTBeTCTBeHHOCThIO M3natenbckuit eHTp « BEHTAHA-T'PA®x»;
AxioHepHOoe o611ecTBo «M3maTenbeTBo «IIpocBerieHe»

* MaTtemaruka. ['eometpus, 11 knacc/ Mep3nsik A.I'., HomupoBckuti 1.A.,
[MTonsxkoB B.M.; moa pepakijueii [Togonsckoro B.E., O6miectBo ¢
OrpaHUYeHHOW OTBETCTBeHHOCTHIO M3maTenbckuii LieHTp « BEHTAHA-I'PA®x»;

AxnroHepHoe o0111ecTBO «M3marenscTBo «IIpocBeltieHne»

METOJUYECKHUE MATEPHUAJIbBI V711 YUUTEJIA

Maremaryika : anrebpa ¥ Hauasla MaTeMaTHUYeCKOTO aHa/Iu3a, TeOMeTpPHS.
'eomeTtpusi. YTny6n€éHHbIN ypoBeHb : 10 Kacc :

MeToauueckoe riocobue / E. B. byiiko, A. I'. Mep3nsik, B. B. IToyoHCKu#,

M. C. fkup. — M. : Benrana-I'pad, 2020. — 83 c. : un. — (Poccutickuii
yueOHUK).

MaremaTuKa : anrebpa v Hauajia MaTeMaTHYeCKOT0 aHa/in3a, reoMeTpHsl.
['eomeTpust. YTny0/€HHBIN ypoBeHb : 11 Kacc : Metogudeckoe rocobue / E. B.
byuko, A. T'. Mep3nsik, B. b. TTonioHckui,

M. C. fdkup. — M. : Benrana-I'pad, 2020. — 83 c. : un. — (Poccuiickuii

yueOHUK).



IINPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

http://window.edu.ru/

https://fipi.ru/
http://window.edu.ru/window/catalog
http://www.school.edu.ru
http://catalog.iot.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://urok.1sept.ru/

https://uchi.ru/

https://rsr-olymp.ru/

https://www.polymedia.ru/

http://school-collection.edu.ru/
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