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IIOACHUTEJ/IbBHASA 3AIITMCKA

CeomeTpust siBjisieTcsi OAHMM M3 0a30BBIX KypCOB Ha YPOBHe cpefHero o0imjero obpa3oBaHMsl, TaK Kak 00ecreurBaeT BO3MOKHOCTb HW3yUeHHUs
JMCLIMIUIMH eCTeCTBeHHO-HayUHOW HarpaB/ieHHOCTH U TIpeZIMeTOB T'yMaHHUTapHOro LuK/a. [10CKObKY /oruueckoe MelliuieHUe, (popMrpyemMoe Tpy M3yueHUH
00yyYaroIMMUCS TIOHATUMHBIX OCHOB T'eOMETPUM, TIPH JOKa3aTe/bCTBE TEOpeM M TOCTPOEHWHU IIeMOUKH JIOTUYeCKUX YTBEP)KAEHWA TIpU pelieHud
reoMeTpHUYeCKUX 3a/lay, YMeHHe BblJBUraTh U OIPOBepraTh rMIioTe3bl HeIOCPeCTBEeHHO UCIIO/Ib3YHOTCS TP PellieHrH 3a/iau eCTeCTBeHHO-HAYUHOTI' O L{MKJ/Ia, B
YaCTHOCTH (PU3NUECKUX 3afiau.

Llens ocBoeHMs porpaMMel yuebHoro Kypca «['eoMeTpusi» Ha yriay0/J€HHOM ypOBHE — pa3BUTHE MHIAMBUYaIbHBIX CIIOCOOHOCTel 00yYaroyxcs rnpu
M3yueHWU TeOMeTpHH, KaK COCTaBJISIOINel TpeAMeTHOM obmactu «Marematika M WHQpOpMaTHKa» depe3 obecrieueHHe BO3MOYKHOCTH TpUOOpeTeHHs U
WCTI0/1b30BaHusT Oosiee ryOOKMX reOMeTpHUecKUX 3HAHUM U [JeMCTBHM, CreUUUHbIX TeOMeTPUH, U HeOOXOAUMBIX [/ YCIIeIIHOTO TPodeCcCHOHaTbHOTO
00pa3oBaHusi, CBSI3aHHOTO C UCTIOb30BaHWEM MaTeMaTHUKH.

[IpuopuTeTHBIMY 3a/jauaMy Kypca TeOMeTPUH Ha yriTy0/EéHHOM YPOBHE, PaCIIMPSIFOIMMU U YCUTMBAIOIIMMK Kypc 6a30BOTO YPOBHSI, SIBJISIFOTCSI:

paclivpeHye Tpe/CTaB/AeHUs] O TeOMEeTPUM KakK YaCTM MMUPOBOW Ky/bTYpbl U (DOPMUPOBaHME OCO3HaHHWSl B3aMMOCBSI3M FeOMETPUM C OKPY’KaroLUM
MHPOM;

(hopmMHpOBaHUe Tpe/CTaB/leHNs O MPOCTPAHCTBEHHBIX (PUI'ypax Kak O Ba)KHEMIIMX MaTeMaTU4yeCKUX MOZessiX, NO3BO/ISIOIMX ONMUChIBaTh U U3y4daThb
pasHble sIBIeHUsI OKPY)Kalolero M1pa, 3HaHHe MTOHATUMHOrO arnrapaTa 1o paszieny «CrepeoMeTpusi» yueOGHOr0 Kypca reOMeTpHH;

(opmMHpoOBaHUe yMeHUs BaJeTb OCHOBHBIMU IOHSATHUSIMU O MPOCTPAHCTBEHHBbIX (PUI'ypax M UX OCHOBHBIMM CBOMCTBAaMH, 3HaHWe TeopeM, (OpMyJ U
yMeHHe UX TIPUMEeHSITb, YMEeHHsI J0Ka3bIBaTh TeOPEMbI M HAXOAWUTh HeCTaH/lapTHBIE CIIOCOOBI pellieHus 3a/1ay;

(opMHupoBaHMe YMeHHUsI pacrio3HaBaThb Ha 4YepTe)kax, MOJe/sx U B peaJbHOM MHpe MHOTOTPAaHHHMKM M Teja BpallleHus, KOHCTPYHWPOBaTh
reomMeTpUuYeCcKue Moz ey;

(hopMHpOBaHNe TTOHMMaHHsl BO3MOYKHOCTU aKCHOMaTUUeCKOr0 MOCTPOeHUs] MaTeMaTUYeCKMX TeOpul, (POpMHpOBaHHe TIOHMMaHUsl POJId aKCUOMAaTHUKH
TIpY NIPOBE/IEHUU PacCy K eHW;

(hopmMHpOBaHKe yMeHUs Bjla/leTh MeTO/laMU Jl0Ka3aTe/bCTB M alrOPUTMOB PelleHHs], yMeHHUs1 UX IPUMEeHSIThb, IPOBOJUTD [l0Ka3aTe/IbHble PacCy KAeHUs
B XO/le pellieHHs] CTepeoMeTPUYeCKHX 3a/iau U 33/jau C MPaKTUUeCKUM cojiepkaHueM, (hopMHUpoBaHUe Tpe/cTaBlIeHUs 0 He0OX0UMOCTH I0Ka3aTenbCTB IIPU
000CHOBaHMY MaTeMaTHUeCKUX YTBEPKAEHUHM U PO aKCHOMaTHKH B TIPOBE/IEHUH [ie[YKTUBHBIX PacCy>KJeHHH;

pa3BUTHE U COBEPIIEHCTBOBAHME MHTE/IJIEKTYaIbHBIX U TBOPUECKHMX CIOCOOHOCTEeH 00yJaroIuxcsi, o3HaBaTe/TbHOW aKTHBHOCTH, WCC/Ie/I0BATETbCKIX
YMeHMU, KpUTUYHOCTH MBILLIJIEHUS], UHTepeca K U3y4YeHUI0 TeOMeTpuy;

(opmupoBaHre (HYHKI[MOHATBHON TPaMOTHOCTH, Pe/IeBaHTHOW reOMeTPUH: YMEeHHUsI PACIiO3HABaTh MPOSIB/IEHHSI TeOMeTPUYeCKHX TTOHSATHIA, 00HEKTOB U
3aKOHOMEPHOCTEeH B peasibHbIX >KU3HEHHBIX CHUTYalUsX W MPU WU3yUYeHUW JPYruX Y4eOHBbIX MpeJMeTOB, TPOSIBJIEHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTeH,
MO/leTMpPOBaHMs peabHbIX CUTYyaLUi, UCC/IeJOBaHUS TOCTPOEHHbIX MOZe/iel, UHTeprpeTaluu MOTy4YeHHbIX pe3y/bTaToB.

OCHOBHBIMH CO/Iep>KaTeIbHBIMU JTMHUAMU yuebHOTOo Kypca «I'eometpusi» B 10—11 kmaccax sBistoTcs: «[IpsiMble UM TIJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpaHHuKu», «Tena BpaileHus», «BeKTopbl U KOOPAWHATHI B TIPOCTPAHCTBE», «/IBU)KEHHUS B POCTPAHCTBE».

CdopmynuposanHoe Bo @I'OC COO TpeboBaHHe «yMeThb ONEPHUPOBATh MMOHATUSIMI», Pe/IeBaHTHBIMU TeOMEeTPHUU Ha yriayOaéHHOM YpoBHe 00yueHus B
10-11 xmaccax, OTHOCUTCS KO BCEM COJiep>KaTe/bHbIM JIMHUSM yueOHOro Kypca, a (opMUpOBaHME JIOTHUECKMX YMEHHWH pacripefie/isieTcsi He TOJIBKO TI0
cofiep>kaTelbHbIM JIMHUSIM, HO | TI0 TofilaM o0yueHusi. CozepkaHre 00pa30BaHMs, COOTBETCTBYIOIIee MpeAMEeTHBIM pe3y/bTaTaM OcBoeHUs1 PeepanbHON



paboueii mporpamMMel, pacrpe/ie/IéHHbIM TI0 To/jaM 00yueHHs, CTPYKTYPUPOBAHO TakKMM 00pa3oM, uTOObI KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM BOIIPOCAM
oOyyarorrecsi obparjasvMch HeOJHOKPATHO. JTO I03BOJISIET OPraHW30BaTh OB/aJieHHe TeOMEeTPHUUeCKMMH TOHSATUSMH M HaBbIKAMU I10C/Ie[j0BaTebHO U
MOCTyTIaTeNbHO, C COO/MIOJieHMeM TIPHUHLIMIIA TIPEeMCTBEHHOCTH, a HOBble 3HAHWSI BK/IIOUaTh B OOIIyI0 CHCTEMy TeOMeTPUYeCKHX IIpeJCTaBIeHHMA
00yyYaroIMXxCsl, pacivpsisi U yriy0ossisi e€, o06pa3ysi MpOUHbIe MHOKECTBEHHBIE CBSI3H.

[Tepexos K W3yueHUIO reOMeTPUH Ha yriay0/EHHOM YDPOBHE 103BOJIsIeT:

co37aTh ycaoBus A auddepeHaiu o0yueHusl, MOCTPOeHUsT MHAWBU/YalbHBIX 00pa3oBaTe/bHbIX MPOrpamMm, 00ecreunTsb yriy0iéHHOe U3ydyeHre
reoMeTpUM KakK COCTaB/Isiiolell yueGHOro rpesimMeTa «MaTeMaTHKa»;

MOArOTOBUTH O0YYAIOIIMXCS K TIPOJO/DKEHHIO M3yUueHHs MaTeMaTHKY C yuéToM BbiOopa Oyayiieit npodeccry, obecrieurBasi IpeeMCTBEHHOCTb MEXY
001uM 1 podeccroHanbHBIM 00pa30BaHKEeM.

Ha u3yuenne yuebHoro Kypca «['eomeTpusi» Ha yriybséHHOM ypoBHe otBoguTCs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hefienmio), B 11 kmacce —
102 yaca (3 yaca B Hejie/i0).



COJEPXAHUE OBYYEHUSA
10 K/TACC

IIpsMble U NJIOCKOCTH B IPOCTPaHCTBe

OCHOBHBIE TIOHATHSI CTepeOMeTpuM. ToukKa, TmpsiMasi, TUIOCKOCTb, TIPOCTPAHCTBO. IloHsiTHe 00 aKCMOMAaTUYeCKOM TIOCTPOEHUH
CTepeoMeTpUU: aKCMOMbI CTEDEOMETPUU U CJIe[ICTBUS U3 HUX.

B3aumHoe pacriono)keHue TPsSMbIX B TPOCTPAHCTBe: TepeceKarolluecs, TMapajje/bHble W CKpellyBarolyecsi Tpsimbie. [IpusHaku
CKpeLMBaLMXCs NPAMbIX. [TaparniesbHOCTb MPSMBIX U TVIOCKOCTEH B IPOCTPAHCTBeE: Tapaslie/ibHble MpsiMble B IPOCTPAHCTBE, Mapasiie/lbHOCTh
TPEX TIPSMBIX, Tapayie/lbHOCTh TPSIMON M TIIOCKOCTH. [lapanienbHoe W IieHTpaJibHOE TIPOEKTHUpOBaHHWe, u3o0paxeHuwe ¢uryp. OCHOBHbIE
CBOMCTBa TIapa/ule/IbHOTO TIPOEKTHpOBaHUs. V300paxeHwe ¢uryp B Tapa/uie/ibHON TPOEKLUHM. YTJ/IbI C COHAMpaB/eHHbIMU CTOPOHAMH, YTOJI
MeXXJy TIPSIMBIMU B TIpOCTpaHCTBe. [lapasiie/ibHOCTh TJIOCKOCTeM: rapasiiesibHble TJIOCKOCTH, CBOMCTBA Tapaslie/ibHbIX TI0CKoCTel. [IpocTetimive
MIPOCTPAHCTBEHHbIE (PUTyphI Ha TJIOCKOCTU: TeTPas/p, Napasuieienurne/], TOCTPOeHUe CeueHui.

[TeprieHUKYASIPHOCTb MPSIMOM U TIJIOCKOCTH: TIeprieH UKy /IsIpHbIe MpsiMble B IPOCTPAHCTBe, MpsiMble MapasliefibHble U MepreH UKy /sipHbIe
K TUJIOCKOCTH, TIPU3HAaK MepreHAUKY/ISPHOCTH TIPSIMOM U TJIOCKOCTH, TeopeMa O TIPSIMOM TepreHAWKY/SIPHOM TocKocTh. OpToroHasibHOe
ripoekTHpoBaHue. [leprieH UKy /ISP ¥ HAaK/IOHHBIE: pacCTOSIHWE OT TOUKH /10 TIJIOCKOCTH, PAaCCTOSIHKE OT TPSIMOM 10 TJIOCKOCTH, TIPOeKLvsl (GUryphbl
Ha IJIOCKOCTb. [lepneH/JuKy/IIPHOCTD TJIOCKOCTEH: MPU3HAK MepreHAUKY/ISIPHOCTH [IBYX T/I0ocKocTell. TeopeMa o Tpéx neprieH/ MKy /ispax.

Yrabl B POCTPAHCTBE: Yrojl MeXAy MpsIMOM U TJIOCKOCTBIO, [JBYTPAHHBIA YroJi, JIMHeWHBbIA yros ABYTPaHHOro yriya. TpéxrpaHHbI U
MHoOrorpaHHblie yrjibl. CBOMCTBa MJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA TJIOCKMX M [IBYTPaHHBIX YIJIOB TPEXTPaHHOro yriya. Teopembl
KOCHHYCOB U CHHYCOB [I7Isl TPDEXTPaHHOTO yTJIa.

MHororpaHHUKH

Buapl MHOTOTpaHHUMKOB, pa3BEPTKAa MHOTrOrpaHHMKAa. [Ipu3ma: n-yrojbHasi rpu3Ma, TpsiMas M HaK/JIOHHasl MPU3Mbl, OOKOBasi W TOJTHAs
MOBEPXHOCTh Mpu3Mbl. [lapannenenunesi, TPSIMOYTO/bHBIN Tapajiefenurnes, W ero cBoicTBa. KpaTualilime TMyTU Ha [OBEPXHOCTU
MHororpaHHvka. Teopema Oiiniepa. IlpocTpaHcTBeHHass Teopema Iludaropa. [Mupamuyza: n-yronbHas NyUpaMyfa, NMpaBUIbHas U yceuéHHas
nmvpamuzbl. CBoiicTBa pébep u OOKOBBIX IpaHell MpaBW/IBHOM Mupamufbl. [IpaBUIbHBIE MHOTOTDAaHHUKH: TPABW/IbHAs MPU3Ma U TPaBH/IbHAs
NpaMyza, TIpaBWIbHAsE TPeyroJjibHas MUpamua M TpaBWIBHBIA TeTpasap, Kyb. [IpeacraBieHre 0 MpaBWIBHBIX MHOTOTPAaHHMKAX: OKTad/p,
J0ZleKa3/p ¥ MKOCas/p.

BblunicsieHre 3/1eMeHTOB MHOTOTPaHHUKOB: pébpa, AuaroHassu, yribl. [1nomiages 60KOBOM MOBEPXHOCTH U TIOTHOM TOBEPXHOCTHU TIPSIMOM
TIPU3MBI, TUIOITA/[b OCHOBAHUWH, TeopeMa 0 60KOBOM MTOBEPXHOCTH TIPSIMO TIpU3MBI. 110111816 60KOBOM MTOBEPXHOCTH U TTIOBEPXHOCTH TIPaBU/ILHOM
MMPaMU/ibl, TEOpeMa O TUIOIIAU YCeUEHHON MUpaMU/bl.



CrMMeTpus B TIPOCTPAaHCTBe. DJIeMeHTbl CHMMETPUM TNPaBU/IbHBIX MHOIOrpaHHUKOB. CHMMMeTpHs B IIPaBW/IBHOM MHOIOIDaHHUKe:
CUMMeTpus Napasulesienure/ia, CAMMeTpHs IPaBU/IbHBIX MPU3M, CUMMETPHS ITPAaBU/IbHOU MUPaMU/IbI.

BekTopbl 1 KOOp/JUHATHI B IPOCTPAHCTBE

[ToHaTHa: BEeKTOp B TMPOCTPAHCTBe, HYJEBOW BEKTOp, [JJ/IMHA HEHY/eBOrO BEKTOpa, BEKTOPbl KOJI/IMHeapHble, COHAIpaB/IeHHble U
NIPOTUBOIIO/I0XKHO HarlpaBJ/leHHble BeKTOPbI. PaBeHCTBO BeKTOPOB. [leliCTBUS C BEKTOpaMU: CJIO)KeHHe U BbIYMTaHHe BEKTOPOB, CyMMa HeCKOJIbKUX
BEKTOpPOB, YMHO)KeHHe BeKTopa Ha uMciao. CBOMCTBA C0)KeHUs1 BeKTOpOB. CBOMCTBA YMHO)KeHHUsI BeKTopa Ha uuciio. [IoHATHe KOMIlJlaHapHble
BeKTOphbl. [Ipu3HaK KOMIIJIaHapHOCTU TPéxX BeKTOpoB. [IpaBuio napannenenuresa. Teopema 0 pa3noyXeHUM BeKTOpa MO TPEM HEKOMILJIaHAPHBIM
BeKTOpaMm. [IpsimoyrosipHas cucteMa KOOpJWHAT B pocTpaHcTBe. KoopuHatel BekTopa. CBsi3b MeX/ly KOOpMHaTaMu BeKTOpa U KOOpJUHAaTaMu
TOUeK. YT0/1 Mexay Bekropamu. CKa/sipHOe Npov3Be/ieHre BeKTOPOB.

11 KJIACC

Tena Bpaienus

[MoHsTHSA: LMIMHApPUYeCKasi TOBEpXHOCTb, KOHMYECKasi NMOBEPXHOCTh, cepuueckasi MOBEePXHOCTb, obpasyroive mnoBepxHocTeil. Tena
BpallleHNsl: LIUJIMH/P, KOHYC, YCeuéHHbIM KOHYC, cepa, map. B3anMHoe pacrnosioxeHre cepbl U MJI0CKOCTH, KacaTe/bHas IJIOCKOCTb K cdepe.
M306pa>keHue Tes BpalljeHHs Ha TVIOCKOCTH. Pa3BépTka LuvHApa ¥ KoHyca. CummeTpusi cepsl U 11apa.

O6béM. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 00BEMe MPSIMOYTO/ILHOTO Tapasuiesierniuresia v cieAcTBus U3 Heé. OObEM NpsiMoit 1
HAKJ/IOHHOM MPU3MBI, LIWJIMHAPA, TUpaMu/bl 1 KoHyca. OObEM I1apa U 1IapOBOTO CerMeHTa.

KombOuHarmy Ten BpallleHUss © MHOTOTPAHHUKOB. [Ipu3ma, BrMcaHHasi B LWIMH/P, OMMCAHHAs OKOJIo LunuHApa. [lepeceuenue chepsl u
1mapa € MIOCKOCThlo. Kacanue mapa v cgepbl MIOCKOCTBIO. [loHATHE MHOrOrpaHHHMKa, OMUCAHHOTO OKOJIO Cdepbl, c(epbl, BIMCAHHON B
MHOTOT'PaHHUK WJ/IA TeJIO BpallleHUsl.

[Tromaib MOBEPXHOCTH LMIMHJPA, KOHYCA, Iiommanb cdepsl 1 eé yacreil. [Togobue B npoctpaHcTBe. OTHOIIEHHe 00BEMOB, IoIazei
noBepxHocTel moi00HbIX (uryp. ITpeobpasoBanue 1oo6us, romoTeTusi. PelieHue 3a/1au Ha TJIOCKOCTH C UCIO/Ib30BaHUEM CTepeOMeTpHUYeCcKuX
MeTO/I0B.

[TocTpoeHue ceyeHMiI MHOTOTPDaHHUKOB W TeJs BpallleHUs: ceueHUs LUIMH/pa (Mapasule/lbHO U MepreHJUKY/ISIPHO OCH), CeueHUs] KOHyca
(mapasnienbHblE OCHOBAHHUIO M MPOXOJSALMe yepe3 BepIIVHY), CeUeHUs 11apa, MeTO/bl IOCTPOEeHUsI CeUeHUI: MeTOZ, C/1e[j0B, MeTO/, BHYTPEHHEero
NIPOEKTHPOBAaHMsA, METO/| IepeHoCca CeKylel MI0CKOCTH.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B rmpocrtpaHcTBe. Ormepauyy Haji BeKTopaMH. BekTopHoe yMHOXeHHe BeKTOpPOB. CBOMNCTBa BeKTOPHOTO YMHOMKEHUSI.
[TpsimoyrosbHasi cucTeMa KOOpUHAT B rpocTpaHcTBe. KoopauHaTh! BeKTopa. PasnoskeHne BekTopa 1o 6asucy. KoopirHaTHO-BEKTOPHBIN MeTO[,
TIpY pelleHry reOMeTpUYeCcKHX 3azay.



JIBHKeHHs B IPOCTPAHCTBe
Newxkenust mpoctpaHcTBa. OToOpakeHusi. [IBrkeHust U paBeHCTBO ¢uryp. OOImye CBOWCTBA [BWKeHUNA. BUbl ABWKEHU: TIapasiieNbHbIN
TiepeHo , LieHTpasibHasi CUMMeTpUs1, 3epKaJibHasi CHMMeTpUs], TTIOBOPOT BOKPYT TpsiMoii. [Ipeobpa3oBanusi nmogobus. IpsiMasi u chepa dinepa.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «EOMETPHUS» (YIVIYBJIEHHBII YPOBEHB) HA
YPOBHE CPEJJHET'O OBIIIET'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATHBI

1) rpakgaHCKOe BOCIIUTaHHe:

c(OPMUPOBAHHOCTh TPAKIAAHCKOM TMMO3WIMK O00yuaromierocss Kak aKTUBHOTO W OTBETCTBEHHOIO ujieHa POCCHUHCKOro oOIIecTBa,
TIpe/iCTaB/ieHre 0 MaTeMaTHUeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3/IMUHbIX CTPYKTYP, SIBJIEHUH, TIPOLIeyP TPaKJaHCKOTo obiriecTBa (BLIOOPHI,
OTIPOCHI U IPyToe), yMeHUe B3auMo/1eHiCTBOBAaTh C COLIMATbHBIMUA HHCTUTYTaMU B COOTBETCTBUU C UX (DYHKLIMSAMU U Ha3HaAUeHHEeM;

2) maTpuoOTHUYEeCKOe BOCITUTAHHE:

c(hOpMHUPOBAaHHOCTh POCCHUHCKOM TPaXkKAAHCKOW WI€HTUUYHOCTH, YBa)KeHUsI K TMIPOLIJIOMy W HACTOSIIEMY POCCHHCKONH MaTeMaTHKH,
1[EHHOCTHOe OTHOIIIeHHE K JJOCTHKEHUSIM POCCUMCKUX MaTeMaTHKOB U POCCUMCKOM MaTeMaTUUeCKOM IIKOJIbI, UCTIO/h30BaHUe 3TUX JOCTWKEeHUH
B [IPyTUX HayKax, TEXHOJIOTUsIX, chepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBeHHOE BOCIIUTAaHHUe:

OCO3HaHWe [yXOBHBIX 1|€eHHOCTel PpOCCUIMCKOr0 Hapoja, C()OPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTrO TIOBe/eHus,
CBSI3aHHOTO C TIPAKTUUECKUM TIPUMeHeHHeM [OCTW)KeHUN HayKd UM [1esiTeIbHOCTbI0 Y4Y€HOro, OCO3HaHMe JMUHOTO BK/a/la B TMOCTPOeHHe
YCTOUUUBOTO OyyIIlero;

4) 3cTeTHUECKOe BOCITUTAHHE:

3CTeTUUECKOE OTHOIIIEHWEe K MHPY, BK/IIOuUasi 3CTETUKY MaTeMaTHUeCKHUX 3aKOHOMEPHOCTel, 00BbeKTOB, 3ajjau, PeIleHHH, pacCy’>KIeHuH,
BOCTIPUMMYMBOCTb K MaTeMaTHUUeCKUM acClieKTaM Pa3/IuyHbIX BHU/IOB UCKYCCTBa;

5) ¢usuueckoe BocnuTaHKe:

c(opMUPOBAHHOCTh YMEHHsI TIPUMEHSITh MaTeMaThUUeckre 3HaHUSI B MHTepecax 3/[0pOBOTO W Oe3oracHoro obpasa »KM3HH, OTBETCTBEHHOE
OTHOIIIeHWe K CBOEMY 3/I0POBbIO (3[10pOBOe TMUTaHWe, cOa/laHCMPOBAHHBIA PEXXUM 3aHATHN U OTAbIXa, peryrspHas (usnueckas akKTHUBHOCTB),
(hr3nueckoe COBepIlIEHCTBOBaHME MPU 3aHSATHUSX CTIOPTHBHO-03/I0POBUTE/ILHOM /leATeTbHOCThIO;

6) TpyAoBOe BocIMTaHHe:

TOTOBHOCTB K TPY/ly, OCO3HaHWE LIEHHOCTH TPY/I0/I00UsI, UHTEPeC K Pa3nuHbIM cdepam MpohecCHOHaTLHON [1eSITe/TbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ TIPU/IOKEHUSIMH, YMEHHEe COBepIlaTh OCO3HAaHHBIN BBIOOD OyAyIliel mpodeccud U peau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
T/IaHbI, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4ecKOMy 0O0Opa30BaHMIO M CaMOOOpa30BaHMIO Ha TMPOTSDKeHWU BCeH >KU3HHW, FOTOBHOCTH K
aKTHBHOMY y4YaCTHIO B pPellleHUHU MPaKTUYeCKHX 3a/lau MaTeMaTHyeCcKou HarpaB/IeHHOCTY;

7) 3K0/I0THYeCcKoe BOCIIUTaHHUe:



c(hOpMUPOBAHHOCTh YKOJIOTMUUECKOMN KYJIbTYPhl, TTOHUMaHKe BIUSHUS COLIMATbHO-9KOHOMUUECKHX TPOLIECCOB Ha COCTOSIHME MPUPOAHON U
COI[MA/ILHOW Cpe[bl, OCO3HAaHWe TJI00a/bHOTO XapaKTepa KOJIOTUYeCKUX Tpo0/ieM, OpHUeHTallysl Ha TTPUMEHeHWe MaTeMaTHYeCKUX 3HaHWM /s
pelleHus 3a/jau B 00/1aCTH OKPY>KaloIel Cpe/ibl, TJIaHUPOBAHKE MOCTYITKOB U OLIEHKH UX BO3MOXXHBIX TIOC/IE/ICTBHM /11 OKPY>KaroIllel Cpe/ibl;

8) HeHHOCTH HayYHOr0 MO3HAHUSA:

c(OpMHUPOBAHHOCTHL MHPOBO33pEeHMUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY VDOBHIO pa3BUTHS HayKu U OOIIeCTBeHHOW TPaKTHKH,
MOHWMaHHe MaTeMaTUueCcKoi HayKy Kak cepbl uesoBeyeckou JesiTeIbHOCTU, TArloB eé pa3BUTUSI U 3HAUMMOCTH /i Pa3BUTHS LIUBUIA3ALIUU,
OB/laZieHWe $13bIKOM MaTeMaTMKW M MaTeMaTHM4eCKOW Ky/bTypOill KaK CpeACTBOM TO3HAaHWsS MHUPA, TOTOBHOCTh OCYLIECTB/STH MPOEKTHYH U
WCCIIeJ0BATeTbCKYIO JesiTe/IbHOCTbh MHAUBUAYaIbHO U B TPYIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe JeHCTBUS

Ba3oBrble 10ruuecKue /|efcTBHA:

BBISIB/IAITh M XapaKTepu30BaTh CYILeCTBEHHble IIPU3HAaKUM MaTeMaTHueCcKUX OOBeKTOB, TIOHSTHM, OTHOLIEHHWH MeXy TOHSATHIMH,
(hopMyMpoBaTh orpe/iesieHNst TIOHATHH, YCTaHAB/IMBaTh CYIeCTBEHHbIM MPU3HAK KIaCCU(PUKAL[UHM, OCHOBAHUSA [jisi 0000IeH!sT U CpaBHEeHus,
KpPUTEPUH MTPOBOAMMOrO aHa/N3a;

BOCIIPMHMMaTh, (HOPMY/IMPOBAaTh U TPeoOpa30BbIBaTh CYXKIEHUs: YTBepAWTe/bHbIe W OTpHULaTe/lbHble, eJMHUYHbIE, UaCTHBIE W OO0IIue,
YC/IOBHBIE;

BBISIB/ISITh MaTeMaTHUeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOpeuuss B (hakKTaX, JAHHBIX, HAO/IIOJEHUSIX W YTBEP)KAEHUSX,
Tipe/ijiaraTh KpUTEPHH /IJIs1 BhISIB/IEHUS] 3aKOHOMEPHOCTEH U TPOTUBOPEUUiA;

JlesiaTh BbIBO/IbI C UCII0/Ib30BaHUEM 3aKOHOB JIOTHKH, [1elyKTHBHBIX U UHAYKTUBHBIX YMO3aK/IIOUeHHH, YMO3aK/IF0UeHUH 110 aHaIoTuH;

TIPOBO/IMTH CAMOCTOSITE/IBHO Jl0Ka3aTebCTBAa MaTeMaTHUeCKUX yTBepKJeHWH (TpsiMble U OT MPOTHBHOTO), BHICTPaUBaTh apryMeHTaLIO,
NIPUBOJUTE MPUMEPBI ¥ KOHTPIIPUMepbI, 000CHOBBIBaTh COOCTBEHHBIE CY)K/I€HUS Y BHIBOBI;

BbIOMpATh CIOCco0 pellleHrst yueOHOM 3a/1laur (CpaBHMBATH HECKOBKO BapMAHTOB PeIeHUs], BBIOMPAaTh Haubosiee TIOAXOASAIINN C YUETOM
CaMOCTOSITEe/TbHO BbI/Ie/IEHHBIX KPUTEPHEB).

Bba3oBblie ncciefpoBaTe/bCKHe JeMCTBUA:

WCII0/Tb30BaTh BOMPOCHI KaK HCC/Ie/[0BAaTe/bCKUI MHCTPYMEHT TO3HaHUs, ()OPMYJIMPOBATh BOMPOCH, (DPUKCUPYIOLIME MPOTHBOpEUHe,
npo6JieMy, yCTaHaB/IMBATh KCKOMOE U JaHHOe, (POPMHPOBATh TUTIOTe3Y, apryMEHTHUPOBATh CBOO MO3ULIMIO, MHEHUE;

TIPOBO/IUTh CAMOCTOSITE/IbHO CIJIAHMPOBAHHBIN SKCIIEPUMEHT, UCC/IeloBaHKe TI0 yCTaHOB/IEHUIO 0COOeHHOCTell MaTeMaTHuecKoro o0beKTa,
sSIBJIeHUs], TIPOLIeCCa, BBISIBIEHUIO 3aBUCUMOCTEN MeXXy 0O0beKTaMu, sIBeHUSIMH, ITPOLieccaMy;



caMoCTosITeNTIbHO (hOpMY/IMpOBaTh 000OIIeHHsT W BBIBO/IbI 0 pe3yJ/ibTaTaM IPOBEAEHHOT0 HaAOJIIOZIEHUs, WCC/e/JOBaHUsI, Ol[€HUBAThb
JIOCTOBEPHOCTD TOJTyUEHHBIX Pe3y/IbTaTOB, BBIBO/IOB M 0000IIeHNT;

TIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIeCca, a TAkyKe BbIIBUTATh MPe/TIO/I0KEHHUS O eT0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pab6ota c uadopmanueii:

BBISIBJ/ISITE [le(UIUTHI MH(GOPMALIUY, JaHHBIX, HEOOXOIUMBIX /il OTBETa Ha BOTIPOC U Ji/IsI PellleHUs 3a/jauu;

BbIOMpaTh MHGOPMAIMI0 W3 WCTOUHUKOB PA3/IMYHbIX TUIIOB, aHA/IW3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATh WH(OPMAIUIO
Pa3/IMYHBIX BUIOB U (hOPM Mpe/ICTaB/IeHUS;

CTPYKTYpPHPOBaTh UH(MOPMAIHIO, TIPE/ICTAB/ISATh €€ B pa3/IMuHbIX (hopMaX, WITFOCTPUPOBATh TParuecKy;

OLIeHMBAaTh Ha/lé>KHOCTb MH(OPMALIMK TI0 CaMOCTOSITeIbHO C(hOPMY/IMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBHSA

Oomenue:

BOCIIPUHUMATh U (DOPMY/IMPOBATH CY)XXIE€HUS B COOTBETCTBHHU C YCJIOBUSMHU M L|e/IIMU OOIL[€HHS, ICHO, TOUHO, TPAMOTHO BbIPa’kaTh CBOKO
TOUKY 3DEHUSI B YCTHBIX M TUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 110 X0y pellleHus 3a/laul, KOMMEHTHPOBaTh MOTyYeHHbIN pe3y/IbTar;

B X0/ 00CY>K/IeHHsI 3a/IaBaTh BOMPOCKI IO CYIIIECTBY 00CY>KZIaeMoii TeMbl, MPOO/IEMBI, PeIllaeMO 3a/jauu, BLICKA3bIBaTh H/EH, HalleIeHHbIE
Ha TMOWCK peIleHus], COTIOCTaB/IATh CBOU CY)K/EHHUS C CY)KIeHUSMH [PYTUX YUYaCTHUKOB [JUA/IOra, OOHapy>KUBaTh pa3/iMuKe U CXO/CTBO MO3UILIUH, B
KOpPeKTHOU (hopMe hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3Pa’KeHUS;

TIPe/ICTaB/ISATh Pe3y/bTaThl PEIleHUs 3a/jauu, IKCIIepUMEHTa, UCC/Ie/IOBaHMsl, POEKTa, CAMOCTOSATEIbHO BbIOMpaTh (hOpPMaT BHICTYTIJIEHUS C
yuéTOM 3a/1au Mpe3eHTal[ui U 0COOeHHOCTEeH ay[UTOPUH.

PerynsaTuBHBIe YHHBepCa/IbHbIE YUeOHbIe AeHCTBUSA

Camoopranuszanus:

COCTaB/IATh TUIAH, AJrOPUTM pelLleHrsl 33/layd, BBIOMPATh CrOCOO pelleHUs C YYETOM MMEIOIMXCS DPeCcypcoB M COOCTBEHHBIX
BO3MO)KHOCT€l, apryMeHTHPOBaTh U KOPPEKTUPOBATh BapHUaHThI pellleHui C yUéToM HOBOW MH(OpMaLMK.

CaMOKOHTPO/1b, SMOIUOHA/IbHBIA HHTE/I/IeKT:

B/Ia/leTh HaBbIKaMU T03HaBaTeIbHOU pedieKCMU KaK OCO3HAHHWsI COBepIlaeMbIX JeMCTBUN U MBICIUTEbHBIX MPOLIECCOB, UX pe3yJbTaToB,
B/Ia/leTh CriocobaMu caMOIpOBePKH, CAMOKOHTPOJIS TIpoLiecca U pe3yJsbTaTa pellleHUss MaTeMaTHueCcKou 3a/jauy;

Tpe/IBUJIeTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh MPH peEIleHWH 3a/lauyd, BHOCHUTb KODPEKTHBbI B [leTe/IbHOCTh Ha OCHOBE HOBBIX
00CTOATENBCTB, JaHHbIX, Hal/|eHHBIX OIIMOO0K, BbISIBJIEHHBIX TPYJHOCTEH;



OLI€EHUBATb COOTBETCTBHUE Pe3yJbTaTa I[eJId U YCIOBUSIM, O0BSICHITh TIPUUMHBI JOCTHXKEHUS] MJTH HE[JOCTH)KEHUS Pe3y/IbTaTOB /IeATeTbHOCTH,
HaXO/IUTh OIIMOKY, JlaBaTh OL|€HKY TPUOOPETEHHOMY OTIBITY.
CoBMecTHasA iesTe/TbHOCTh:

TOHMMAaTb W HCIO/b30BaTh TMPEUMYIECTBA KOMaHAHOM W WHAWBU/YAlTbHOM pabOThI MPH pelleHWHd y4yeOHBIX 3ajiayu, NMPUHUMATh Le/b
COBMECTHOH JIeATe/IbHOCTH, TJIaHMPOBaTh OPraHU3al[{i0 COBMECTHOM paboThl, pacripe/ie/isiTh BUbI PaboT, 10roBapuBaThCs, 00CYK/AaTh MPOLECC
U pe3y/ibTaT paboTel, 0000111aTh MHEHUST HECKOTBKUX JIFO/IEl;

yuacTBOBATh B TPYMIOBBIX (hopMax paboTel (00CY>KeHus, 0OMEH MHEHHUH, «MO3TOBbIE LITYPMbl» U UHbIE), BBITIO/HATH CBOIO YaCTh PabOTHI
U KOODJMHUPOBATh CBOM [I€MCTBUS C [JPYTMMM WieHaMH KOMaH/Ibl, OLeHMBaTh KaueCTBO CBOEro BK/aja B OOIUI TMPOAYKT MO KPUTEPUSIM,
copMy/TMPOBaHHBIM YYaCTHUKAMH B3aMO/I€HCTBHSI.

INPEIMETHBIE PE3YJ/IbTATDBI

K kon11y 10 K/acca o0yuaroIuics HayaIuTCs:

CBOOO/IHO OTIEpPHPOBATh OCHOBHBIMU MIOHSTHSIMHU CTEPEOMETPUH TIPU PeLlIeHNH 3a/lay ¥ MPOBeIeHMH MaTeMaTHUeCKHX pacCy KIeHui;
TIPUMEHSITh aKCUOMBI CTePeOMETPHUU U C/Ie[ICTBUS U3 HUX IPU PeLlIeHUH TeOMeTPUUeCcKHX 3a/ay;

K/IacCU(UIIMPOBAaTh B3aMMHOE pAaCIojiOKeHHe TPSMbIX B TPOCTPAHCTBE, TUIOCKOCTeH B TPOCTPAHCTBE, TPSIMBIX W IUIOCKOCTeH B
TIPOCTPAHCTBE;

CBOOO/IHO OTIEpUPOBAThH MOHSATUSIMU, CBS3aHHBIMU C yT7IaMH B TIPOCTPAHCTBE: MEX/Y TPSIMBIMA B TIPOCTPAHCTBE, MEXAY TpPSIMOW U
TJIOCKOCThIO;

CcBOOO/JHO OTepUpOBaTh MOHITHUSMH, CBSI3aHHBIMUA C MHOTOTDAHHUKAaMHU;

cBOOO/IHO pacrno3HaBaTh OCHOBHbIE BH/IbI MHOI'OI'DAHHUKOB (TIpU3Ma, MMpaMK/ia, MpsSMOYTo/IbHbIN Napasienenune, Ky0);
K/1acCU(UIIPOBAaTh MHOTOIPAHHUKY, BbIOMpAasi OCHOBaHUS /151 KnaccurKaruy;

CBOOO/IHO OTIEPHPOBATH MIOHATUSIMU, CBS3aHHBIMU C CeYeHHeM MHOTOTPaHHUKOB IIJIOCKOCTbIO;

BBITIO/IHATH TIapa/l/ie/lbHOe, [IeHTPaJlbHOe M OPTOTOHA/IBHOEe TIPOeKTUPOBaHKe GUI'YD Ha TVIOCKOCTh, BBITIOHATE M300pakeHus (Guryp Ha
TJIOCKOCTH;

CTPOUTh CeYeHHsi MHOTOTPaHHMKOB pa3/IMUHbIMU METOJaMU, BBIMIOJHATH (BBIHOCHBIE) IJIOCKWE UepTeXU M3 PUCYHKOB IPOCTHIX
00BbEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUMCJISAT TJIOIIA I TIOBEPXHOCTeM MHOTOrpaHHUKOB (TIpM3Ma, MMpaMi/ia), reoMeTpUUeCKUx Tesl ¢ puMeHeHueM (Gopmy;

cBOOO/IHO OmepupoBaTh MOHATHSIMU: CHMMETpHUsl B TPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb CUMMETPHUHM, LIeHTP, OCb U IJIOCKOCTh
CUMMeTpUH (UTYPHI;



CBOOO/IHO OTIEPUPOBATH MOHATUSIMUA, COOTBETCTBYIOIIMMH BeKTOPaM ¥ KOODJJMHAaTaM B TIPOCTPAHCTRE;

BBITIOJIHSATH [1€MCTBUS HaJl BEKTOPaMU;

pellaTh 3a/ayd Ha [0KAa3aTe/JbCTBO MaTeMaTUYeCKHMX OTHOLIEHMM M HaxOoK[eHWe reoMeTpUYeCKUX BeJIMUYMH, MPUMEHSs W3BECTHbIe
MeTO/Ibl TP pellleHnd MaTeMaTUUeCKHX 3a/au MOBBILIEHHOTO U BBICOKOTO YPOBHSI CJIO’KHOCTU;

MIPUMEHATb MPOCTeMIlIe MpPorpaMMHbIE CPeJICTBA U 3/IEKTPOHHO-KOMMYHUKAL[MOHHBIE CHUCTEMbl MPU PEIIeHWH CTepeoMeTpPUUecKUX
3ajay;

W3BJIeKaTh, TTpe0Opa30BbIBaTh U WHTEPIIPETUPOBATh MH(GOPMAIUIO O TIPOCTPAHCTBEHHBIX MeOMETPUUECKUX (Urypax, TpeCcTaBIeHHYHO
Ha uepTe)kax U PUCYHKaX;

NIPUMEHATD TOJIyUYeHHble 3HaHWs Ha INpaKTHKe: CPaBHUBATh U aHa/IM3UPOBaTh peajibHble CUTyalliy, IPUMEHATh U3yYeHHbIe MTOHATUS B
TIpoLiecce MOWCKA PeIIeHHs] MaTeMaTHueCcKu C(hOpMyMpPOBAaHHOW MPo0IeMbl, MOZIE/TMPOBATh peasbHble CUTYallly Ha sI3bIKe TeOMEeTpPUH,
WCC/IeJOBaTh IMOCTPOEHHbBIE MO/IENN C MCIO/Ib30BaHUEM reOMeTPUUeCKUX MOHATHI U TeopeM, amrapara aaredpbl, pelats pakTHUecKue
3a/laui, CBsI3aHHbIE C HAaXOXKJeHeM reOMeTpUUeCKHUX BeJIMUYMH;

MMeTb TIpe/icTaB/ieHrs 00 OCHOBHBIX 3TariaX pa3BUTHSI TeOMeTPUM KaK COCTaBHOM UacTH (hyHJaMeHTa pa3BUTHSI TeXHOIOTUM.

K kon1yy 11 K/1acca o0yuaroIuics HayaInTCs:

CBOOO/IHO OMepvpoBaTh TMOHATHSIMU, CBSI3aHHBIMK C L[WIMHJPUYECKOW, KOHWYeCKOW U C(hepruuecKol IOBEPXHOCTSMH, OOBSCHATH
Croco0Obl IOy YeHus;

OTepypoBaTh MOHATUSMH, CBSI3aHHBIMU C TeJlaMU BpallieHUst: LIUJIMHAPOM, KOHYCOM, c(hepoii U 111apom;

pacro3HaBaTh Tesa BpaleHus (UIMHAD, KOHYC, cdepa U 11ap) U 00BSICHATE CIIOCOOBI TIO/TyueHus Te/T BPaLieHus;

K/1aCCU(ULIMPOBaTh B3aMHOE pacIio/ioKeHHe cdepbl U II0CKOCTH;

BBIUMCJIIT BeJIMUMHBI 3/IEMEHTOB MHOTOTDaHHUKOB W Tesl BpallleHusi, 00bEMbI U TUIOLIA/IA TOBEPXHOCTeH MHOTOrPaHHUKOB U Tell
BpallleH!sl, TeOMeTPUUECKUX TeJl C IpUMeHeHreM GhopMy;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMY, CBS3aHHBIMU C KOMOMHAL[USIMU Tes BpallleHus] 1 MHOTOTPaHHHMKOB: MHOTOTPaHHUK, BIMCAHHBIA B
cdepy 1 onucaHHbIN 0K0J10 cdepsl, cdepa, BliMcaHHasi B MHOTOI'PaHHUK W/ TeJI0 BpallleHHs;

BBIUKC/IATH COOTHOILIEHUSI MeK/y TUTOILa/IsIMH TTOBEPXHOCTel 1 00béMaMy TTOI00HBIX TeJT;

n300pakaTh M3y4yaemble (UTypbl, BBIIOIHATE (BBIHOCHBIE) TUVIOCKHME YepPTeXU U3 PUCYHKOB TPOCTHIX 00BEMHBIX (PUTYp: BUJ, CBEpXY,
cOOKy, CHU3Y, CTPOUTh CeUeHUsl TeJl BPallleHHs;

W3BJIeKaTb, HHTEPNPeTUPOBATh U Tpeobpa3oBbiBaTh MH(GOPMALMIO O TIPOCTPAHCTBEHHBIX reOMeTPUUeCcKUx (Urypax, mpefcTaBieHHYHO
Ha yepTeXXax U PUCYHKaXx;

cBOOO/IHO OTIepHPOBATh MOHATHEM BEKTODP B TIPOCTPAHCTBE;

BBITIOJIHATH OTepaliiy Hafl BEKTOpaMH;



3a/laBaTh TJIOCKOCTh YPaBHEHHWEM B [IeKapTOBOM crCcTeMe KOOP/UHAT;

pelllaTh TeoMeTpUUeCKHe 3a/laud Ha BBIUMC/EHWe YIJIOB MeXAy TIPSIMbIMHA U TJIOCKOCTSIMH, BBIYUC/EHUE PACCTOSIHUM OT TOUKU /10
TIJIOCKOCTH, B 11e/I0M, Ha MPUMeHeHre BeKTOPHO-KOOPZMHATHOTO MeTo/ja TPH PellieHnH;

CcBOOO/IHO OTIePUPOBATh MOHSATHUSIMH, CBI3aHHBIMU C JABW)KEHHEM B TIPOCTPAHCTBE, 3HaTh CBOWMCTBA JABM>KEHUI;

BBIMOJIHSATE U300pakeHHsi MHOTOTPaHHUKOB M TeJl BpAllleHWsl TIpY Tapasuie/IbHOM TepeHoce, I1eHTPaJbHONW CUMMeTpPUH, 3epKaJbHOMN
CUMMETpUH, TP TIOBOPOTE BOKPYT MPSIMOM, Mpeobpa3oBaHuUst 110j00us;

CTPOUTb CeUeHWs MHOTOTPAHHUKOB W TeJl BpALL[eHUs: ceueHUs] LWIMHApa (rapasiie/ibHO W MeprieHAUKY/ISIPHO OCH), CeUeHUsI KOHYca
(TlapasuiesibHbIEe OCHOBAHUIO U TIPOXO/IAIIME Uepe3 BepIIIvHY ), CeueHHUs I11apa;

WCTO0JIb30BaTh METO/bl TOCTPOEHUsI CeueHWil: MeTO[, CJie[loB, MeTO/, BHYTPEHHero TpPOeKTUPOBaHUs, MeTOJ TepeHoca CeKyillei
TJIOCKOCTH;

JIOKa3bIBaTh reOMeTPUUeCKUe YTBePKIeHMUS;

TIPUMEHSTb reoMeTpuueckue (DakThl AJis PellleHHs CTepeoMeTPHUUeCcKUX 3ajjay, TperoJiararoliixX HeCKOJIbKO II1aroB pelieHus], eC/u
yC/I0BUSI IPUMeHeHUsI 3a/laHbl B SIBHOU U HesiBHOU (hopMme;

pellaTh 3a/lauy Ha JJ0Ka3aTelbCTBO MaTeMaTUUeCKUX OTHOIIEHUH U HaXOKeHre reOMeTPUYeCKUX BeJINUKH,;

TIPUMEHSITh TIPOTPaMMHbIe CPeJICTBA U 3/IeKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI TIPH PeIIIeHUH CTePeOMeTPUUeCKUX 3a7iay;
TIPUMEHSITh TI0JTyueHHble 3HAHUSI Ha TIPAKTUKe: CpaBHUBATh, aHA/IM3UPOBAaTh U OLIeHWBATh peajibHble CUTYal[uH, TIPUMEHSITb U3yUeHHbIe
TIOHSITHSI, TEOPEMBI, CBOHCTBA B MPOIL[ECCe TIOMCKA pelleHrs] MaTeMaTHUeCcKu C(HhopMyTUPOBAaHHOM TTPO0/IEMbI, MO/Ie/IMPOBaTh pPeasbHbIe
CUTYyal[UU Ha s13bIKe TeOMeTpPHH, UCC/Ie[IoBaTh MOCTPOEHHbIe MO/Ie/TH C MCI0J/Ib30BaHWeM reoOMeTpPUUeCKUX TOHITUM U TeopeM, arrapaTa
a/reOpbl, peliaTh MPaKTUYECKHE 3a/lauH, CBS3aHHBIE C HAXO0XK/IEHUEM FeOMEeTPHUECKHX BEe/TMUHH;

MMeTh MpeZicTaB/ieHrs 00 OCHOBHBIX 3Tarlax pa3BUTHUs reOMETPUM KaK COCTAaBHOM UacTH pyHJaMeHTa pPa3BUTHSI TEXHOIOT UM,



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ne HanmMeHoBaHMe pa3je/ioB U TeM Komrecrso wacon JeKTpoHHbIe (1{u¢poBbIe)
n/n NpOrpaMmsbI Bcero KonrposnHbie oOpa3oBaTe/IbHbIE PeCypChI
padoThI
1 BBesienue B crepeoMeTpuro 23 1
5 BsaumHoe pacriosioxxeHue NpsiMblx B 6 1
IIPOCTPaHCTBe
3 [TapannensHOCTD NMPSIMBIX U MJIOCKOCTEHN B 3 0
TIPOCTPaHCTBe
4 HepneHAHEynﬂpHOCTL MPSIMBIX U 75 0
MIJIOCKOCTEN B MPOCTPAHCTBe
YT/1bl ¥ pacCTOAHUA 16 1
6 MHororpaHHUKU 7 1
BekTopsl B ipocTpaHCTBe 12 0
3 HOBTOPEHI/IE, 000011[eHre U CUCTeMaTHU3aIs c 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 K/ITACC

KosmmyecTBo uyacoB
HanmeHoBaHMe pa3jie/ioB U TeM JneKTpoHHbIe (1{u¢poBbIe)
Ne ni/m KoHTpo/1bHBIE
NpOrpaMMblI Bcero oOpa3oBare/bHbIE PeCypChI
padoThI
1 AHantryeckass reoMeTpust 15 1
5 [ToBTOpeHMe, 060011[eHIe U 15 1
CHCTeMaTH3al[1sl 3HaHUM
O0BEM MHOTOrPaHHUKA 17 1
4 Tesa BpalljeHust 24 1
c [Tno1aiu MOBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX Tell
6 L BrkeHUs 5 1
7 [ToBTOpEHME, 0600IIEHE U 17 5
CHUCTeMaTH3al[ysl 3HaHUN
OBIIEE KOJIMUECTBO YACOB I10 I[TPOT'PAMME 102 8




IIOYPOUYHOE INTAHUPOBAHUWE
10 KJTIACC

Ne n/m

Tema ypoka

KosmmuecTBO uacoB

Bcero

OcHOBHBIe MpaBuIa N300paXkeHUsl Ha pPUCYHKe TJIOCKOCTH, TIapasiie/bHbIX MPSIMbIX (OTPe3KoB),

L cepe/IiHbI OTpe3Ka L

5 [ToHATHS CTEPEOMETPUM: TOUKA, MPsiMast, TVIOCKOCTh, TPOCTpaHCTBO. OCHOBHBIE TTPaBU/Ia 1
1300pakeHUst Ha pUCYHKe TJIOCKOCTH, Tlapasle/IbHBIX MPSIMbIX (OTPe3KOB), CepeIUHbI OTpe3Ka

3 [ToHATHS: TepeceKarolrecs TUIOCKOCTH, TTepeCceKaroIrecs psiMasi ¥ MI0CKOCTb; 1
TIOJTyTIPOCTPAaHCTBO

4 [ToHATHS: TepeceKarolrecs TUIOCKOCTH, TIePeCeKaroIrecs psiMasi ¥ TJI0CKOCTh; 1
TIOJTyTIPOCTPaHCTBO

c MHororpaHHUKH, ©300pakeHre TIPOCTeHIIINX ITPOCTPAaHCTBEHHBIX (PUTYDP, HECYIIeCTBYIOIINX 1
00BEKTOB

5 MHororpaHHUKH, n300pakeHre TIPOCTeHIIIKX MTPOCTPAaHCTBEHHBIX (PUTYD, HECYIIeCTBYHOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TEPBbIE C/IEAICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHH U TTEPBBIE C/IEICTBUS U3 HUX 1

9 AKCHOMBI CTepeOMeTPHHU U TIepPBbIe CJiefICTBUS U3 HUX. CrocoObl 3a/laHusT TIPSIMBIX U TUIOCKOCTEH 1
B mipocTpaHcTBe. O603HaUeHUs TIPSMBIX U T/IOCKOCTEH
V300pakeHre ceueHHUH MMPaMH/IbI, KyOa 1 IPU3MbI, KOTOpBIe TTPOXO/SAT uepe3 uxX pébpa.

10 V306paskeHue TiepeceueHus MOJ/TyueHHbIX TJIOCKOCTel. PacKpaliiMBaHye TTOCTPOEHHBIX CeueHU 1
Pa3HbIMHU I[BETAMU

1 V306parkeHue ceueHUM MupaMubl, KyOa U MpU3Mbl, KOTOpPbIe TIPOXO/AT uepe3 Ux pébpa. 1

Vi306paskeHue TiepeceueHus MoJTyueHHbIX TJI0CKOCTel. PacKpaliiBaHye OCTPOEHHBIX CeueHU




Pa3HBIMU LIB€TaMH

M300pa>keHre ceueHHH MUpamMK/Ibl, KyOa ¥ MPHU3MbI, KOTOPbIe TTPOXOJAT Yepe3 ux pébpa.

12 N306pa>keHre TiepecedyeH s MOyYeHHbBIX T/IOCKOCTeH. PacKpaliMBaHye MOCTPOEHHBIX CeueHUH
pasHbIMU 1[BeTaMU
N300pa>keHre ceueHH MUpamMu/ibl, KyOa ¥ MpHU3Mbl, KOTOPbIe TTPOXOJSAT Yepe3 ux péodpa.

13 V300parkeHue TiepeceveHus Mo/TyueHHbIX TVIOCKOCTel. PacKpaliMBaHue TOCTPOEHHBIX CeUeHUH
pasHbIMU 1[BeTaMU

14 Mertop, ciiefioB /1J11 TIOCTPOEHHUsI CeUeHUr

15 MeTop ciiefioB /i/isi TIOCTpoeHust ceueHnid. CBOMCTBa repeceueHn TIPSIMbIX U TIJIOCKOCTel

16 Mertop, ciiefioB /iJisi TIOCTpoeHust ceueHnid. CBOMCTBa MepeceueHui TPSIMbIX U TIJIOCKOCTel

17 [TocTpoeHnue ceuenuii B mupamu/ie, KyOe 1o TpéM Toukam Ha pédbpax. Co3fjaHre BLIHOCHBIX
yepTe)xel Y 3arych 111aroB MOCTPOeHUs!

18 [TocTpoeHue ceueHMit B TMpamMu/ie, KyOe 1o TpéM Toukam Ha pédpax. Co3zaHre BhIHOCHBIX
yepTekel U 3aMucCh I11aroB MOCTPOeHUs

19 [TocTpoeHue ceueHuit B TMpamMu/ie, KyOe 1o TpéM Toukam Ha pédbpax. Co3maHre BHIHOCHBIX
yepTekell U 3aMuch 11aroB MOCTPOeHUsT

20 [TocTpoeHue ceueHUit B TMpamMK/ie, KyOe 1o Tpém Toukam Ha pébpax. Co3zaHre BhIHOCHBIX
yepTeXXeil 1 3aruch 111aroB MOCTPOeHUsI

21 [ToBTOpeHue riaHuMeTpur: Teopema 0 TIPOMOPIMOHAIBHBIX OTpe3Kax. [1o001e TpeyrombHUKOB

2 [ToBTOpenue mianuMetpun: Teopema MeHesiasd. PacueTsl B ceueHHIX Ha BBIHOCHBIX UepTerkax.
Wcropus pa3BUTHS MJIaHUMETPUM U CTEPeOMETPUM

23 KonrposneHas paboTa "Akcuomsl crepeomeTpun. CeueHns"

24 B3aumHoe pacrionoxxeHue NpsiMbIX B MpocTpaHcTBe. CKpellyBarolyecs npsiMble. [Ipyu3Haku
CKpellMBaroLMXCs NpsiMbIX. [1apasnienbHble psiMble B IPOCTPAaHCTBE
TeopeMa 0 Cyl1]eCTBOBaHUM U eJTMHCTBEHHOCTH TPSIMOM Mapasijie/lbHOW JJaHHOM MPSIMOM,

25 MpOXOJsLIlell yepe3 TOUKY IIPOCTPAHCTBA U He JieXXalllel Ha JaHHOW NpsMou. JleMma o

rnepeceyueHru rnapa/ijie/IibHbIX IMPAMBIX ITJIOCKOCTBIO




[MaparniesibHOCTB TpeX MpsIMBbIX. Teopema 0 TPEX rapasiienbHbIX TPsMbIX. Teopema o

26 CKpeLUBarOLLUXCS TIPSIMBIX L

57 [TapannensHoe npoekTrpoBaHUe. OCHOBHBIE CBOMCTBA Mapasl/ie/IbHOr0 NPOeKTUPOBaHUSI. 1
V300pakeHue pa3HbIX (GUTYP B Tapasiie/bHON MPOeKIUH

28 LlenTpasbHas POeKLUsA. YTO/I C COHAIlpaB/IeHHbIMU CTOPOHAMU. YTO/I MeXYy NPAMbIMU 1

79 3aziauu Ha J0Ka3aTebCTBO U UCCIIeJOBaHKe, CBSA3aHHbIEe C PaCIiooKeHueM IpsIMbIX B 1
MPOCTPAHCTBe

30 [ToHsiTHA: MapaiiesbHOCTh MPSIMOU U MJIOCKOCTH B pocTpaHcTBe. [Ipr3HaK rnapasiienbHOCTU 1
NpsiMOi U TiocKocTy. CBOMCTBA Mapasijie/IbHOCTH TIPSIMOM U TJIOCKOCTH

31 ['eomeTprueckye 3a7jaur Ha BbIYMC/IEHME U [J0Ka3aTelbCTBO, CBSI3aHHBIE C Napasiie/lbHOCThIO 1
MIPSIMBIX U MJIOCKOCTEM B IPOCTPaHCTBE

3 [TocTpoeHue ceveHust, IPOXOZALLErO Yepe3 JaHHYIO MPSIMYI0 Ha UyepTeke U MapasiielbHOro 1
JIpyroi npssMoi. Pacuét oTHoleHuH

13 [MapaniesbHasi MPOEKILIMsI, IPUMEHEeHHe il TIOCTPOeHUsT CeueHUH Ky0a U mapasiiesienuriesia. 1
CgolicTBa napa’siiesenuresia v pu3Mbl

34 [TapannenbHble ockocTy. [IpyM3HaKy NnapasiieibHOCTU ABYX TI0CKOCTel 1

35 Teopema 0 napasieTbHOCTH U eJUHCTBEHHOCTH TUIOCKOCTH, TIPOXO/SIIel yepe3 TOUKY, He 1
TIpUHA/JIeKaly10 JaHHOW IJIOCKOCTH U CJIe[iCTBUS U3 Heé

36 CaolicTBa napasienbHbIX IJIOCKOCTEH: O Mapasiie/IbHOCTH MPSIMBIX [epecevyeHus IpU 1
repeceyeHuH [IByX Napasiie/ibHbIX MJIOCKOCTeN TpeTber
CBolicTBa NapasiiebHBIX TJIOCKOCTel: 00 0Tpe3Kax rapasie/bHbIX MPSIMbIX, 3aKTFOUEHHBIX

37 MeXK/ly napasulenbHbIMU [JIOCKOCTSMYU; O TlepecevyeHry NIPSIMOM C IByMS Nlapasule/lbHbIMU 1
TIJIOCKOCTSIMU

38 [ToBTOpeHue: Teopema [Tudaropa Ha MI0CKOCTH 1

39 IToBTOpEHME: TPUTOHOMETPHS MIPSAMOYTOJILHOTO TPEeYrOJIbHUKA 1

40 CaoticTBa Kyba ¥ NpsAMOYTO/ILHOTO Mapasuiesienuriesa 1

41 Beruriciienue yTMH OTPe3KOB B KyOe U MPSIMOYTOJ/IBHOM Tapasijiesiernure/ie 1




[TeprieHAVKYISPHOCTD MPSIMOM U TI0CKOCTH. [IpU3HaK rneprieHAUKY/ISIPHOCTH TIPSIMONA 1

42 1
IIJIOCKOCTH

43 [TeprieHMKyISIPHOCTb NMPSIMOU Y TUIOCKOCTU. [IpU3HaK neprieH UKy ISpHOCTH IPSIMOM U 1
IIJIOCKOCTH

44 Teopema 0 CyleCTBOBaHUU Y eIMHCTBEHHOCTH TMPSIMOM, IPOXO/AILel Yyepe3 TOUKY IIPOCTPaHCTBa 1
Y IepIIeH/IUKYJIIPHOU K IJIOCKOCTH

45 [110cKOCTH U neprieH YKy /ISpHbIe UM MpsIMble B MHOTOIPaHHUKAaX 1

46 [TnockocTy ¥ TieprieHJUKY/ISIpHbIE UM TIPSIMble B MHOTOTrDaHHUKAX 1

47 [TeprieHauKysip ¥ Hak/I0HHasA. [locTpoeHue reprieHAUKYy/IsIpa U3 TOUKU Ha IPSMYIO 1

48 ITeprieHuKysap U Hak/0HHasA. [locTpoeHue reprieHUKYy /1sipa U3 TOUKU Ha IPSMYIO 1

49 TeopeMa o TpéX TeprieHAUKY/IIpax (TpsiMast U oOpaTHast) 1

50 Teopema 0 Tpéx reprieHAUKY/Ispax (MMpsiMasi ¥ oOpaTHasi) 1

51 Yron Mexay CKpeLuBarolMUCS TIPAMBIMU 1

52 [Touck neprieHAVKYJISIPHBIX MPSIMBIX C [TOMOLLBIO [TePIeHMKY/ISPHBIX TJIOCKOCTeN 1

53 OpTroroHanbHOe POeKTUPOBaHUe 1

c4 [TocTpoeHue ceueHuid Ky0Oa, TTPU3MbI, TIPABUILHOM IMUPAMH/IbI C TIOMOII[BI0 OPTOTOHA/TLHOM 1
TIPOeKLIUU

55 [TocTpoeHue ceueHu Kyba, MPHU3MbI, IPaBUILHOM MUPaMUbI C TIOMOIL[bI0 OPTOTOHA/IbHOU 1
TIPOeKLU

56 CrMMeTpus B ITPOCTPAHCTBE OTHOCHUTENBHO TIOCKOCTU. [1/10CKOCTH cuMMeTpul B 1
MHOI'OI'paHHUKax

57 [TpusHak neprieHJUKy/ISIPHOCTY NIPSMOM U IVIOCKOCTH Kak CJIeICTBUe CUMMeTPUN 1

58 [TpaBU/IbHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSTHUMN OT TOUKH 10 TIJIOCKOCTH 1

59 ITpaBu/bHBIE MHOIOrPaHHUKK. PacyéT pacCTOSTHUM OT TOUYKU /10 IIJIOCKOCTH 1

60 Crnoco0bl Oy CTUTH MepPIIeHUKYJISPbl: CAMMETpHSI, CABUT TOUKH I10 Tlapasiie/lbHOU TIPSIMOi 1

61 CzBur 1o Henapasiie/IbHOW MPSIMOM, U3MEHEeHHe PaCCTOSTHUM 1




62 KonTponbHast paboTa "B3arMHOe pacrioyioxkeHue TIPSIMbIX U TIJIOCKOCTeH B IPOCTpaHCTBe" 1

63 [ToBTOpEHME: YO MeXy NPSIMbIMH Ha IJIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOJIBHOM 1
TpeyrosibHUKe, TeopeMa KOCUHYCOB

64 [ToBTOpEHME: YO MeXKAYy CKpeLMBaOLLUMUCS IPSAMBbIMU B IIPOCTPAHCTBE 1

65 ['eomeTpuyeckue MeTO/bI BBIYUC/IEHUS YI/Ia MeXAY MPAMBIMU B MHOTOIPaHHUKaX 1

66 [Byrpansbiii yron. CBOMCTBO JIMHEWHBIX YT/IOB IBYTPAHHOrO yIJla 1

67 [TepnienuKynsipHbIe M10CKOCTH. CBOMCTBA B3aUMHO TePreHUKYISPHBIX TJIOCKOCTeN 1

68 [TpusHak neprneH uKy/IIPHOCTH IVIOCKOCTEH; TeopeMa O MPsIMOU IepeceueHust IBYX IVIOCKOCTeN 1
TepIieHUKY/ISIPHBIX TPeTbeu MI0CKOCTH

69 [TpsiMOyTO/BbHBIN Tapasuiesnenurne; Ky0; u3MepeHusi, CBOMCTBA MPSIMOYTOJILHOT'O 1
napasuienenumneza

70 Teopema 0 gyaroHanu MpsAIMOYTOJILHOTO Tapasiiesienurnesa v cjieCTBUe U3 Heé 1

7 CrepeomeTpuueckue U MpUKIIagHbIe 3a/jauM, CBsI3aHHbIe CO B3aWMHbBIM PaCII0/IOKeHUEeM MPSIMbIX 1
Y TIJIOCKOCTH

7 IToBTOpEHMe: CKpelMBaroLLecs IpsiMble, Tapasiie/bHble IIJIOCKOCTU B CTaHAapTHBIX 1
MHOTrOTpaHHUKAaX

7 [Tapa napasnenbHbIX MIOCKOCTEN Ha CKPEeLMBAKIINXCS MPSMbIX, PACCTOSTHUE MEXIY 1
CKpeLMBALIMMUCS NPSIMBbIMUA B IPOCTBIX CUTYyaLUsIX

74 PaccTosiHve OT TOUKHU JI0 TVIOCKOCTH, pacCTOSIHHE OT MPSMOM 10 TJIOCKOCTH 1

75 BbruricsieHre pacCTosIHAN MeX/y CKPeLUBarOLMMUCS MPSIMBIMU C TIOMOILLbIO 1
TepreH/UKYISPHOM TIJI0CKOCTU

76 TpéxrpaHHbIi yros, HepaBeHCTBa J/isi TpexrpaHHbiX yriaoB. Teopema [Tudaropa, Teopembl 1
KOCHHYCOB M CUHYCOB [i/Is1 TPEXI'PaHHOr0 yIJia

77 OneMeHThI c(hepruecKoil TeOMeTpUU: reofie3nueckue TMHUY Ha 3emJie 1

78 KonTtponeHas pabora "YT/bl 1 paccTosiHUS" 1

79 Cucrematusaliys 3HaHUM "MHOTrorpaHHUK U €ro 3/1eMeHThI" 1




80

[Mupamupa. Bugsl mupamuy. [IpaBusibHas nupaMmua

1
81 ITpusma. [IpsimMas 1 Hak/O0HHas Npy3Msbl. [IpaBusbHas rpu3Ma 1
82 [Tpsimoii mapasiesienuries], MPSIMOYTOJIBHBIN Mapasiiesnenures, Kyo 1
83 Boinykiible MHOrOrpaHHUKU. Teopema Jitiepa 1
84 Brinyksible MHOrorpaHHuKU. Teopema Oitniepa. [IpaBusibHbIe U 10/1ynpaBUIbHble MHOTOTPAHHUKHU 1
85 KonrposbHast paboTa "MHOrorpaHHUKA" 1
86 ITonsATHE BEKTOpa Ha IJIOCKOCTU U B IIPOCTPaHCTBE 1
87 CyMMa BeKTOpOB 1
88 Pa3HoCTb BEKTOpPOB 1
89 [IpaBuno napasnienenuresa 1
90 YMHOXeHHe BeKTopa Ha YUCII0 1
91 Pa3no)keHre BeKTOpa 10 6a3uCy TPEX BEKTOPOB, He JIEXKAIIUX B OIHOU MIOCKOCTH 1
92 CkasnsipHOe TIpou3BefieHre 1
93 Borunciienue yriia Mexxzy BeKTOpamu B IIPOCTPaHCTBe 1
94 [Tpocreiiive 3aaur ¢ BeKTOpaMu 1
95 [TpocrTeiiiiive 3aaur ¢ BeKTOpaMu 1
96 [Tpocreiiilivie 3alaur ¢ BeKTOpaMu 1
97 [Tpocreiiiive 3aaur ¢ BeKTOpaMu 1
98 O600111eHME ¥ CUCTeMaTH3alvsl 3HaHUH 1
99 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH 1
100 WToroeasi KOHTpoJibHasi paboTa 1
101 MToroBast KOHTpO/IbHAsI paboTa 1
102 O06o00611IeHNe ¥ CHCTeMaTH3alMs 3HaHUH 1

OBLIEE KO/IMYECTBO YACOB II10 [TIPOI'PAMME

102




11 K/ITACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 [ToBTOpeHue Temsl "KooparHaTel BeKTOpa Ha IJIOCKOCTHU U B IIPOCTPAHCTBe" 1
2 [ToBTOpeHue Temnl "CkansipHOe NpOK3BeieHre BEKTOPOB" 1
3 IToBTOpeHue TeMs! "BbruncieHue yria Mexay BeKTOpaMU B IIPOCTPaHCTBe" 1
4 [ToBTOpeHUe TeMsl Y paBHeHHe NIPIMOM, IPOXOALLe! yepes Be TOUKH" 1
5 YpaBHeHMe IIJIOCKOCTH, HOpMaJlb, YpaBHeHMe IIJIOCKOCTU B OTPe3Kax 1
6 YpaBHeHHe IIJIOCKOCTH, HOpMaJlb, YPaBHeHUe IIJIOCKOCTH B OTPe3Kax 1
7 BekTopHOe nipousBezieHue 1
8 JIuHeliHble HepaBeHCTBA, JIMHeHNHOe NTPOrpaMMHpOBaHue 1
9 JIuHeliHbIe HEpPaBeHCTBA, JIMHENMHOe NPOrpaMMHpPOBaHUe 1
10 AHanUThYeCKre MeTO/ bl pacuéTa yrya Mexxy IpsIMbIMU B MHOTOTPaHHUKAaX 1
11 AHanvtrueckre MeTOAbl pacuéTa yriia Mexxy IJIOCKOCTSIMA B MHOI'OTpaHHUKaX 1
12 dopMyiia pacCTOSIHUSA OT TOYKH [0 IVIOCKOCTH B KOOpJUHATax 1
13 HaxoskJieHre pacCTOSTHUM OT TOUKH /10 TJIOCKOCTU B Kybe 1
14 Haxo»k/ieHre pacCTOSIHUM OT TOUKH /10 TIJIOCKOCTU B MIPaBU/IbHOM MApaMu/ie 1
15 KontponbHast pabora "AHanuTrueckasi reoMmeTpus’” 1
16 CeueHys1 MHOIOI'PDAHHUKOB: CTaHjapTHble MHOIOTPaHHUKU 1
17 CeueHus1 MHOIOTPaHHUKOB: MeTO/, CJIe/I0B 1
18 CeueHus1 MHOTOTPaHHMKOB: CTaHZAPTHBIE [JIOCKOCTH, ITepeceyeHHs PSIMBIX U MJIOCKOCTelN 1
19 [TapanienbHble NpsiMble Y IIJIOCKOCTU: MapaJiie/ibHble CeYeHUs! 1
20 [TapannenbHble NpsiMble Y TIJIOCKOCTU: PaCY€T OTHOLIEHUM 1
21 [TapanienpHble NpsiMble U IIJIOCKOCTU: YIVIBI MEXAY CKPeLUBatOIMMUCS TIPAMBIMU 1




HEPHEHAI/IK}’HHPHLIE MnpsAMbI€ U IJIOCKOCTH: CTaHAAPTHBIE IMaphbI MepIrieH ANKYJ/IAPHBIX TIJIOCKOCTeM

22 VY NIPSIMBIX, CUMMeTPHUY MHOI'OTDAHHUKOB 1
23 [TeprieH Ky ISIpHBIE MPsIMble Y TVIOCKOCTU: TeOpeMa O TpeX MepIieHUKY/Ispax 1
24 [TeprieHUKY/IsIpHBIE TIPSAMBIE U IVIOCKOCTHU: BBIYUC/ICHUS [I/IUH B MHOTOIPaHHUKAX 1
25 [ToBTOpEHHMeE: TI/IOIIA MHOTOYTOJIbHUKOB, (hOpMYJIBI /1Sl TITOLa/iel, CooOpaXkeHus TIOA00Us 1
26 [ToBTOpEHMeE: TJIOLA/[M MHOTOYT'O/IbHUKOB, (DOPMYJIbI /71 TIOLa/iel, cooOpakeHUst oo6ust 1
27 [ToBTOpEHUe: TUIOL[A/[U MHOTOYTO/TbHUKOB, (POPMYJIBI /IS TUIOLa/Iel, COOOpa>keHHst TIoA00ust 1
)8 [Tnomazay ceyeHN MHOIOTPaHHUKOB: IJIOLLa/IU IOBEPXHOCTEH, pa3pe3aHys Ha 4acTH, 1
coobpakeHUst TT0[00UsT
79 [Tnomazy ceyeHW MHOIOTPaHHUKOB: IJIOLLA/IM ITOBEPXHOCTEH, pa3pe3aHyst Ha 4acTH, 1
coobpakeHUs TT0[00usT
30 KonTponbHast pabota "IToBTOpeHHe: MHOTOTPaHHUKH, CeUeHHsI MHOTOTPAaHHUKOB'" 1
31 O61BéM Tena. O6BEM MPSIMOYTO/IBHOTO Mapasijie/ienuriesia 1
32 3azauu 00 yiBoeHMU Ky0a, 0 KBaZipaType Ky0a; 0 TPUCEKI[UH yTJia 1
33 CrepeoMeTpuyecKHe 3aJlauu, CBS3aHHbIE C 00bEMOM TIPSMOYTOIBHOTO Tapasuiesienuresia 1
34 [TpuknaaHble 3a/1a4i, CBsI3aHHbIE C BbIYMC/IeHNEM 00bEMa NPSIMOYTOILHOTO Tapasuiesienuresia 1
35 OO6BEM TpsIMOi TPU3MBbI 1
36 CrepeoMeTpUUeCcKHe 3a/lauu, CBS3aHHBIE C BBIYKC/IEHHEM 00bEMOB TPSIMOM PU3MBbI 1
37 [TpukaiHbIe 3a/jauM, CBS3aHHBIE C 00BEMOM TIPSIMOU TTPU3MBbI 1
38 Beruniciienue 0056MOB TeJl C TIOMOLIIBIO OTpe/ie/IéHHOro UHTerpana. O0bEM HaK/IOHHOM MPH3MbI 1
39 BbIuriciienre 06EMOB TeJT C TIOMOIIIBIO OMpeie/IEHHOro uHTerpana. O0bEM MUpaMu/bl 1
40 dopmyna o6béma nmupamupl. OTHOILEHWe 00beMOB MUPaMU/, C OOIIUM yTIOM 1
41 dopmyna o6béma nmupamusl. OTHOIIEHHe 00beMOB MMPaMU/, C 00IIM yTIOM 1
42 CrepeomeTpryecKue 3aJjaull, CBsi3aHHbIe C 00bEMaMU HAK/IOHHOM ITPU3MBI 1
43 CrepeoMeTpuuecKre 3ajiaud, CBsi3aHHbIe C 06bEMaMU TMPaMU/IbI 1
44 [puknagsble 3agaun 1o TeMe "OO6bEMBI Ten'"', CBsi3aHHbIE ¢ 00BEMOM HAKJIOHHOW TIPU3MBbI 1




45 [TpuknaaHbIe 3a7auu o TeMe "OO0bEMBI Ten'", CBsI3aHHbIE C 00BEMOM MUPAMU/IBI 1
46 [TpumeHeHre 06BEMOB. BrIunciieHre pacCTOSHUS [0 TJIOCKOCTH 1
47 KonTponbHast pabota "O6bEM MHOTOTpaHHHUKA" 1
48 LInMHapryeckas MOBepXHOCTb, 0Opasylollye LIMHAPUUYECKOM TOBePXHOCTH 1
49 Humngp. [Ipsmoii kpyrosou tuauHzp. [1nomaas moBepXHOCTU LUIUHAPA 1
50 Konnueckasi moBepxHOCTb, 0Opa3yrole KOHUUeCKou moBepxHoct. Konyc 1
51 CeueHMe KOHYCa IJIOCKOCTBIO, Tlapasiie/lbHOM MJI0CKOCTH OCHOBaHUSI 1
52 YceuéHHbll KoHYyC. MI300pa)keHre KOHYCOB 1 YCEUEHHBIX KOHYCOB 1
53 [Tnomaab 60KOBOM MOBEPXHOCTH U MOJIHOM NTOBEPXHOCTH KOHYCA 1
54 [Tnomage 6OKOBOM MOBEPXHOCTH U MTOJTHOM ITOBEPXHOCTHA KOHYCa 1
cc CrepeomMeTpruecKHe 3a/jauu Ha Jl0Ka3aTeJbCTBO U BbIUMC/IEHNE, [IOCTPOEHUEM CeUeHU I 1
LWIAH/PA, KOHyCa
56 CrepeoMeTpryecKHe 3a/jauu Ha Jl0Ka3aTeJbCTBO U BbIUMC/IEHNe, [IOCTPOeHUEeM CeUeHU 1
LWIAHJPA, KOHyCa
57 [IpuknaaHble 3ajauu, CBSI3aHHbIE C LIUIMHAPOM 1
58 [IpuknaaHble 3ajauy, CBSI3aHHbIE C IUIUHAPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdepsl U 111apa C MJI0CKOCTHIO. KacaHue 11apa U cdepbl TJI0CKOCThI0. By u 1
n3obpakeHue 11apa
61 [Tepeceuenue ceps 1 1m1apa ¢ MI0cKocThi0. Kacanue mapa u cepsl II0CKOCTBIO. By u 1
n3obpakeHue 11apa
62 YpaBHenue cdepsl. [1omaas cdepol u eé yacteit 1
63 CummMmeTpus cepsl U 111apa 1
64 CrepeoMeTpHuecKHe 3a/jauy Ha [l0Ka3aTelbCTBO U BbIUMC/IEHNE, CBSI3aHHbIE CO C(hepoli U 11apoM, 1

MOCTPOEHUEM HX CeueHUH II0OCKOCThIO




CTGPEOMETDI/I‘-IECKI/IE 3a4/1a4d Ha JO0Ka3aTe/IbCTBO U BbIUMC/IEHHME, CBA3dHHbIE CO ccbepoifi U 11apomM,

65 MOCTPOEHHEM UX CeYeHUM MI0OCKOCThIO 1

66 [TpuknagHbIe 3a/jauu, CBsA3aHHbIE CO Cchepoii U 11apoM 1

67 [ToBTOpEHUE: OKPY>KHOCTb Ha MJIOCKOCTH, BBIYUC/IEHUST B OKPY>KHOCTH, CTaH/JapTHBIE TIOZ00US 1

68 Pa3uHble KOMOWHALIMN TeJl BPAILleHHsI 1 MHOTOI'PaHHUKOB 1

69 3amauu no Teme "Tesia U MOBEPXHOCTU BpaljeHus" 1

70 3azauu 110 TeMe ""Tesia ¥ TIOBEpXHOCTH BpalljeHus" 1

71 KonrposnsHast paboTa "Tesa v TOBEpXHOCTH BpaljeHus " 1

72 O0béM 1uuHIpa. Teopema 06 00bEMe TIPSIMOTO LUMH/PA 1

73 Bbrunicsienre 06EMOB Tesl C IOMOILIBIO OTIpe/ie/IéHHOro HTerpana. O6béM KoHyca 1

74 [Tnomazu 60KOBOM 1 MOMHOM MOBEPXHOCTH KOHYyCa 1

75 CrepeoMeTpUUecKHe 3a/lauu, CBS3aHHBIE C BBIUKMC/IEHHEeM 00bEMOB IUMH/PA, KOHYCa 1

76 [TpuknagHbIe 3a4auM 110 TeMe "OOBEMBI U TIOIA 1 TIOBEPXHOCTEH Tes" 1
O61éM 111apa U 11apoBoro cekropa. Teopema 06 o6béMme 1miapa. I1omjaab cdepsl.

77 CrepeoMeTpuyecKHe 3aJjauu, CBs3aHHbIe C BBIUMC/IeHreM 00bEMOB 111apa, 11apOBOr0 CerMeHTa 1 1
11apOBOI'0 CeKTopa

78 [TpuknagHbie 3agaun 110 TeMe "O6BEMBI Te", CBsi3aHHBIE C 06BEEMOM I11apa U TUIOIIA/ b0 C(hephl. 1
CoOTHOI1IeHUsT MeXXAY TIIOLIA/IIMU TIOBePXHOCTel U 00béMaMu 10/J0OHBIX Ter

79 [TogoOHbIe Tea B mpocTpaHcTBe. M3MeHeHne 00béma nipu mofobun. CTepeomMeTpryecKure 1
3a/lauu, CBSI3aHHbBIE C BBIYUCIEHHEM 00BEMOB TeJ U MJIO0MIaZel OBepXHOCTel

80 KonTtponbHas pabora "I1omaay moBepXHOCTH U 00BEMBI KPYTJIBIX Te" 1

81 [Brxenus mpoctpadcTBa. OTobpakenus. [IBr>keHst U paBeHCTBO ¢uryp. OO6Imme CBOHCTBa 1
JBYDKeHUM

82 Bub1 ABYOKEHUI: MTapasi/iesibHbIN [1epeHoC, LieHTpaibHass CHMMeTpUS, 3epKaibHasi CUMMeTpus, 1
TIOBOPOT BOKPYT IPSIMOM

83 [Tpeobpa3oBanus rogobus. [Ipsimast u cepa Iiinepa 1




84

FEOMETpI/I‘-IECKI/Ie 3ad44 Hd IIpUMEeHeHNEe OABV>XKEHUSA

85 KontposbHast paboTa "BeKTopsl B MpocTpaHCTBe"

36 O6ob6aroiiee moBTopenre 11 MoHATHH U MeTOZOB Kypca reometpuu 10—11 Kiaccos,
cucTeMaTr3alus 3HaHuu: "TlapaniensHOCTh NPSAMBIX M IVIOCKOCTeH B MPOCTPaHCTBe"

87 O6ob61aroiiee moBTopeHre 11 MoHATHI U MeTOZOB Kypca reometpuu 10—11 Kiaccos,
CUCTeMaTr3alys 3HaHUW: "BeKTopbl B MPOCTpaHCTBe"

a8 O6o06maroiijee moBTopeHre 11 moHATHI U MeTOZIOB Kypca reomerpud 10—11 KaccoB,
cucTeMaTH3alus 3HaHuM: "BeKTopbl B ITpocTpaHCTBe"

89 O6o61aroiijee moBTopeHre 11 moHATHI U MeTOZIOB Kypca reometpun 10—11 KaccoB,
cucTeMartr3anys 3HaHui: "O6beM MHOrorpaHHUKa'"

90 O6o06ratoiiee moBTopeHye 11 MoHATHH U MeTOZIOB Kypca reometpuu 10—11 Knaccos,
cvcTemMaTu3alus 3HaHui: "O6beM MHOTOrpaHHUKA"

91 O6ob61aroiiee moBTopenre 11 MoHATHH 1 MeTOZOB Kypca reometpuu 10—11 Kmaccos,
cucTeMaTr3aLus 3HaHui: "[1n01aau MoBepxXHOCTH ¥ OO BEMBI KPYTJIBIX TesT"

90 O6ob6aroiiee moBTopeHre 11 MoHATHI 1 MeTOZOB Kypca reometpuu 10—11 Kaccos,
cucTemMaTu3auus 3HaHui: "TIo1au MoBepXHOCTH U 00bEMBI KPYTJIBIX Tes"

93 WToroeasi KOHTpoJibHasi paboTa

94 WToroBast KOHTpOJIbHasE paboTa

95 [ToBTOpEHUE, 0600ITIEHNE U CUCTEMATH3ALUS 3HAHUH

96 Wcropus pa3BuTHsl CTepeOMeTPUY KaK HayKU U eé POJib B Pa3BUTUU COBPEMEHHBIX NH)KeHepPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUN

97 Wcropus pa3BuTusl CTepeOMeTPUX KaK HayKU U eé pOJib B Pa3BUTUU COBPEMEHHBIX UH)KeHepPHBIX
Yl KOMIBIOTEPHBIX TEXHOIOTUM

98 Vcropus pa3BuTusl CTepeOMeTprX KaK HayKy U eé pOJjib B Pa3BUTUU COBPEMEHHBIX UH)KeHepHBIX
Y1 KOMIBIOTEPHBIX TEXHOIOTUU

99 Vcropus pa3BuTuUsl CTepeOMeTpUU KakK HayKU U eé pOJjib B Pa3BUTUU COBPEMEHHBIX UH)KeHepPHBIX

N KOMITbHOTEPHBIX TeXHOJIOTUM




100 Wcropus pa3Butus CTEpEOME'l;pI/II/I KaK HayKy U eé pojib B Pa3BUTUU COBPEMEHHBIX WH)KeHePHBIX 1
Y KOMITbIOTEPHBIX TEXHOIOTUN
101 Wcropus pa3BuTUs CTEpEOMe'I;pI/II/I KaK HayKy U eé pojib B PA3BUTUHU COBPEMEHHBIX WH)KeHEePHBIX 1
Y KOMITbIOTEPHBIX TEXHOIOTUH
102 WcTopus pa3sBuTuUs CTepeOMeTUpHI/I KaK HayKy U e€ pojib B PA3BUTUHU COBPEMEHHBIX WH)KeHEePHBIX 1
Y KOMITbIOTEPHBIX TEXHOIOTUH
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102




YUYEBHO-METO/MYECKOE OBECIIEYEHHWE OBPA3OBATEJ/IbBHOI'O ITPOLHECCA
OBA3ATEJ/IBHbBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

l'eometpust. 10-11 knaccel. YueOHUK. Ba3oBeiii u yriay6sieHHbid ypoBHU. PT'OC
AtanacsiH JleBoH CepreeBud, byty3os Banentun ®efoposuy, Kagomiies Cepreit bopucosuu, [To3nsk 3ayapa ['enprxoBuu, Kucenesa

JIrogmuna CepreeBHa

METOJUYECKUWUE MATEPUAJIBI IJIS1 YUUTEJIA
Oupaktrueckre Matepurabl 1o reoMeTpuu 10k1.K yu.ATaHacsiHa

l'eomeTpus. 11 knacc. upaktnyeckre MaTepraibl.

I ®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBHI U1 PECYPChI CETU UHTEPHET
http://fcior.edu.ru

http://school-collection.edu.ru

https://math-ege.sdamgia.ru

https://fipi.ru/

https://ege.sdamgia.ru/



