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IMNOACHUTEJIBHASA 3AIINCKA

I'eometpus siBII€TCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs, TaK KakK oOOECIEeYMBAE€T BO3MOXHOCTb M3YYECHHS JHUCLMIUIUH
€CTECTBEHHO-HAYUYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMaHUTApHOTO I[UKJIA.
[TockonbKy TOrHYeCKOe MBILUIEHUE, (DOPMUPYEMOE NPU U3yYEHUH 00yYaroIUMUCS
NOHSTUMHBIX OCHOB TIE€OMETPUHU, NPHU JOKa3aTEIbCTBE TEOPEM U IMOCTPOCHUU
LEMOYKH JJIOTUUECKUX YTBEPKICHUHN P PELICHUU TEOMETPUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIOTE3bl HEMOCPEIACTBEHHO HCMONIB3YIOTCA TpHU
pELIEHNH 33]]a4 €CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1a4.

Ilens ocBoeHus mporpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha yriryOJIEHHOM
YPOBHE — Pa3BUTUE UHIUBUAYATBHBIX CIOCOOHOCTEN 00YYarOIIUXCSl TPU U3YUEHUU
r€OMETPUH, KaK COCTAaBJISIONMIEH MpeaMeTHoW obnactu «Maremarnka U
nH(pOopMaTHKa» depe3 00ecTieueHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIH30BAHUS
OoJee rTyOOKHUX TEOMETPUICCKUX 3HAHUM U JEHCTBUM, CTICIU(UIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJIS YCIIENTHOTO MPOo(heCCUOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aadaMyd Kypca TEeOMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMH M YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBISIOTCS:

paclIMpeHrue NpeiCcTaBIEHUs O T€OMETPUU KaK 4acTH MUPOBOM KyJIbTYphl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MHPOM;

dbopMuUpoBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OMUCHIBATH M HM3y4aTh
pa3HbI€ SIBJIICHUS OKPY>KAIOILLIEr0 MUPa, 3HAHUE MOHATUITHOTO armnapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHUE  YMEHHsS ~ BIIAJleTh  OCHOBHBIMU  TOHSATUSIMH O
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn1 U yMeHUE WX MPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOAUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKax, MOJLISIX U B peaIbHOM
MUpPE MHOTOTPaHHUMKM M TE€Jla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPHUYECKHE
MOJEIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXXHOCTH aKCMOMATHYECKOTO MOCTPOCHMUS
MaTeMaTUYECKUX TEOpUM, (POpPMHUpPOBAHUE TMOHUMAHHUS POJIM AKCMOMATUKH TIPHU
IPOBEACHUHN PACCYKICHUM;

dbopmMupoBaHue yMEHHUsI BJIaJETh METOJAMU JI0KA3aTEJIbCTB U aJIrOPUTMOB
pelieHust, YMeHHs UX IPUMEHSITh, TPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKACHUS B XOJI€
pelieHusl CTepPeOMETPUUYECKUX 3a7ad U 3ajlad C MPAKTUYECKUM COJICpIKAHUEM,
dopMupoBaHuE TpEACTaBICHUS O HEOOXOAMMOCTH  JI0KAa3aTeJIbCTB  IPHU



000CHOBAaHMY MAaTEMAaTHYECKUX YTBEP)KJICHUN U POJIM AKCUOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTYalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEH 00yYaronmxcsi, MO3HABATELHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBIIUICHUS, UHTEpPECa K U3YUSHHUIO TEOMETPHUH;

dbopmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUSl pPAclo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTE,
MOJIETMPOBAHUSl pEaJbHBIX CHUTYallMi, HCCJIEIOBAaHUS TMOCTPOCHHBIX MOJIETEH,
UHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICP)KAaTEILHBIMU JIMHUSMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistorcs: «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KoOpAMHATBI B
IIPOCTPAHCTBE», «/{BIKEHHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSMIY», PEJICBAHTHEIMU TE€OMETPHUH Ha YTIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJCP)KATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHUpOBaHWE  JIOTHUECKMX yMEHHH  pacmpeaensercs He  TOJIbKO  TI0
coJiepKaTeNbHBIM JIMHUAM, HO U 10 rogam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraMm ocBoeHust DenepanbHol paboueit
IPOTPaMMBI, PACTPENEAEHHBIM IO TOoAaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaiiuch HEOAHOKPATHO. OTO TO3BOJSET OPraHMW30BaTh  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMH TTOCJICIOBATEILHO U TIOCTYIIATEIhHO, C
coOJTI0IeHUEeM TIPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIFOYATH B OOIIYIO
CUCTEMY T€OMETPUYCCKUX TPEICTABICHUN O0yJArOIINXCS, PACIITUPSIST U yTyOssis
e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHUIO TEOMETPUH HA YTITyOJEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus i guddepeHnmanmu  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIBHBIX ~ 00pa30BaTEIbHBIX MPOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
U3y4YCHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOTo ipeamera «MaTteMaTukay;

MOJATOTOBUTh OOYYAOMIMXCA K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
y4€ToM BBIOOpa Oyaymiel mpodeccuu, oOecreunBas MPEEeMCTBEHHOCTh MEXKTY
0o0muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueObHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBonutcs 204 gaca: B 10 knmacce — 102 yaca (3 yaca B Hegenio), B 11 xkimacce — 102
yaca (3 Jaca B HEJIeNI0).



COJAEPXAHME OBYUYEHUA
10 KUIACC

IIpsimble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTENW B MIPOCTPAHCTBE: MapajlielIbHbIC
IpsIMBIE B IPOCTPAHCTBE, NAPAILIETbHOCTD TPEX MPSIMBIX, MAPATIIENBHOCTD MPSIMOM
U 1uiockocTu. [lapamienbHOE W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa NapajjIeNbHOIO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuieibHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IIPOCTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: Napalie/ibHbIC
IIJIOCKOCTH, CBOMCTBA IapajlIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH: TETpajap, MapasulelienuIie],
MTOCTPOEHUE CEUCHUN.

[leprieHIMKYIAPHOCTh NPSAMOM M IJIOCKOCTH: MEPIECHANKYJISIPHBIE NPSMBIE B
IPOCTPAHCTBE, NPSIMBIE NAPAUIEIbHBIE W IEPIECHANKYJSIPHBIE K ILIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O NpsAMOM
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHHUE.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKLUS (PUTypbl Ha TIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPNEHAUKYISPHOCTH IBYX IIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYIIAPAX.

Yriael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYTI'PAHHBIN
yTOJI, JUHEWHBIM YTOJa ABYTPAHHOTO yriyla. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUTOCKUX YTJI0B MHOIOTpaHHOTO yruia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIia. TeopemMbl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Buapel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: Nn-yrosnpHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJIHAsI MOBEPXHOCTb MPU3MBI.
[Tapaiutenenurnien, psAMOYTOJIbHBIN MMapaJUIEIECIUIEN U €ro cBoMicTBa. Kparuaiimme
NyTH Ha TNOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. [IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronbHast nupamMua, NpaBUiIbHAsg U yCEUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHE MPaBUIBLHOW MHUPAMUJIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IpaBUJIbHAS IIPU3Ma WU IpaBUJIbHASA NUPaMUJA,



IpaBUJIbHAS TPEYTOIbHAS MMPaMU/Ia U IPaBUIIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O MPABUJIbHBIX MHOTOI'PAHHUKAX: OKTadp, JOACKAIP U UKOCAIP.

Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHaiu, YIJIb.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH TIPSIMOM TPHU3MBI,
TUIONIAAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOI Tpu3Msl. [nomaas
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIHHOM MHpPaMHIIBI, TEOpema o
IJIOIIAY YCEUEHHOM ITUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  IPABUIbHBIX
MHOTOrpaHHUKOB. CHMMeETpus B MPaBWIbHOM MHOTOTPaHHUKE: CHMMETPUS
napajuiejenunesa, CUMMETPUS NPAaBWIBHBIX IIPU3M, CUMMETPUS IIPABUIbHOU
IIAPaMU/IBI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[IoHsaTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W  I[POTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CIIOKECHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPA Ha YHCIIO.
[TonsaTre xoMmriulaHapHble BEKTOpPHI. lIpu3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pa3IOKEHUH BEKTOpA MO TPEM
HEKOMIUIAHapHbIM  BeKTopaMm. [IpsAmoyrosbHas  cucTeMa  KOOpPAMHAT B
npoctpadcTBe. KoopauHaTel BekTopa. CBfA3b MEXAYy KOOPAMHATAMHU BEKTOpA U
KOOpAMHATaMH TOYEK. YTOJN MexXay Bekropamu. CKaasipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[lonsiTHA: UWIMHAPUYECKAas TOBEPXHOCTb, KOHHUYECKass MOBEPXHOCTD,
chepuyeckas TOBEPXHOCTh, OOpasyromue moBepxHocTeil. Tema BpalieHwHs:
WIMHAP, KOHYC, yCeUE€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs: Ha
iockocTu. Pa3BépTka nnnuHapa u konyca. CummeTpus chepsl U mapa.

O6BéM. OcHOBHBIE CcBOWicTBa 00BEMOB Tenl. Teopema 00 o00BEME
OpsIMOYTOJILHOTO Tapajuiesnienunena v cieactBuss u3 He€. OObEM npsiMoil U
HAKJIOHHOW TPU3MBI, IWIMHIPA, MUPaMHUAbl 1 KoHyca. O0BEM miapa W mapoBOTro
CeTMEHTa.

KomOuHanuy Tenm BpaiieHUss U MHOrorpaHHHKOB. [Ipu3ma, BhnucaHHas B
IWIMHIpP, ONHCaHHAas okojo uwimHApa. Ilepeceuenme cdepsr u mapa ¢
iockocThlo. Kacanwme mapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHUK WJIH TEJO
BpaIleHUsI.



[Tmomans MOBEpXHOCTH LMJIMHIPA, KOHYca, IUIOManab cepbl u e€ vacreil.
I[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IMOBEPXHOCTEH
nonoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHnit MHOTOIPaHHUKOB M TEJI BPAIICHUS: CEUYCHUS LIWJIMHIpa
(mapaJyieTbHO W TMEPIEHANKYISIPHO OCH), CEUYCHHS KOHyca (mapajjieiabHbIe
OCHOBAHHUIO M TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUS IIapa, METO/IbI IIOCTPOCHUS
CEUCHMU: METOJl CJE0B, METOJ] BHYTPEHHErO MPOCKTUPOBAHUS, METOJ MEpPEeHOCa
CEKYIIEH MIIOCKOCTH.

BekTOpbI N KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepaiyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BekTOpoB. CBOICTBAa BEKTOPHOTO yMHOXEHUs. [IpsMoyroipHas cucrtema
KOOpAMHAT B TpocTpaHcTBe. KoopamHatel BekTopa. PasznokeHue BEKTOpa IO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO/I MPU PEIICHUH FTeOMETPUUYECKUX 3a]1ay.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxkenus: mpoctpancTBa. OtoOpakenus. [[BUKEHHST U paBEHCTBO (puryp.
OO6mue cBoicTBa JBWKEHUW. Bunbl JIBWXKEHUN: MapajlebHBIM MEPEeHOC,
IEHTpaJbHasl CUMMETpPHS, 3€pKajibHas CHUMMETPHUs, MOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIMH 00YYaOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJeHa POCCUUCKOTO 00IIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3IUYHBIX CTPYKTYp, SIBJICHHM, MPOUEAYP
IPXJIAHCKOTO  oOmiecTBa  (BBIOOPBI, ONMPOCHI U JIPyroe), yMEHHE
B3aUMOJCHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakJTaHCKOW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTUsX, cdepax
SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoiaa, cHhOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U ACSATEIBHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMUMBOTO OYIYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEM, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy KI€HNUI, BOCIPUUMYUBOCTD K
MAaTeMaTU4YECKUM acCleKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYEeCKUE 3HAHUS B
WHTEpecax 3JI0pPOBOTO U 0€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIBIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON JESITENBHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyHIy, OCO3HAaHHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnuyHbiM  chepam  TpOoPECCHOHATBLHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymiet mpodeccuu © pean30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUIO W



caM0OOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpbl, TOHUMAaHUE BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE MPHUPOIHON M COIMATBHOU
Cpelbl, OCO3HAHUE I100ATBHOr0 XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITUS
HAa TPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWHA JUIsl pelieHus 3a7ad B 00JyacTu
OKpY>KaloIllel Cpe/bl, TUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIE/ICTBUMN ISl OKPYKAIOIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTeMaTUYECKOM
HAYKU KakK c(hpepbl UeTOBEUECKOU eATeTbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUS IUBUIIM3AIIMH, OBJIaJICHUE SI3bIKOM MAaTE€MaTUKH U MaTeMaTH4YeCKOU
KyJbTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO
U UCCIIEIOBATENILCKYIO AEATeIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBus:

BBIABJISAITH M XApPAKTEPU30BATh CYLIECTBEHHBIC MMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIYy TMOHIATUSAIMU, (HOPMYIHPOBATH
OTpEeICJICHUS] TOHATUM, YyCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(pUKAIUH,
OCHOBAHUS /111 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOAUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (OPMYJIHUPOBATH U  NPEOoOpPa30OBbIBATH  CYXKICHUSA:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBIABJISAITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUUS
B (bakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSAX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT IPOTUBHOTO), BEICTPAUBATh apPIryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKCHUS U BHIBOIBI;

BBIOMpATh CMOCOO pelieHus Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIICHUs, BRLIOUPATh HAanOOoJIee MOIXOIANINN C YIETOM CAMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiicTBU:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEIOBAHME
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sSBJICHHUs, poIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
IPOBENEHHOTO  HAOJIIOJIEHMs, HUCCIEIOBAaHUsA, OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOllecCa, a TakKKe BbIABUTAThH
MPE/OIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh J€(UUUTHI MHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U TSI PEIICHUS 3a1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEeMAaTH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIUIO PAa3TUIHBIX BUIOB U (hOpM
NPeCTaBICHHUS;

CTPYKTYypUpOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pasIUYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduyuecky;

OLICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

OOmenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IEJISIMU OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOKO TOYKY 3PCHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTax, JaBaTh IOSCHCHHUS II0 XOJy peIICHUS 3aJ1aud,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIHNA, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTABISITh PE3YJIBTAThl PEIICHUS 33J1auH, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPEe3eHTAlMA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranuszanus:



COCTaBJISITH IUIAH, AJITOPUTM PEIICHHS 3a/1a4, BBIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yU€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbLHBIA MHTEJJIEKT:

BJQJIeTh ~ HABBIKAMH  TO3HABATENLHON  pedieKCMH  KaK  OCO3HAHUS
COBEPILIAEMBIX JCHCTBUN M MBICIUTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAICTh
croco0aMy CaMOMPOBEPKH, CAaMOKOHTPOJS Mpollecca M pe3yjbTara perieHus
MaTeMaTUYeCKOMN 3a/1auu;

IPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEHH;

OIICHMBATh COOTBETCTBHUE PE3yjbTaTa 1IN U YCIOBUSIM, OOBICHITh IPUUUHBI
JOCTIKEHUSI WJIM HEJIOCTHKEHUSI PE3YJIbTaTOB JNEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJTbHOU
paboThl mOpH pelIeHUH Y4eOHBIX 3aja4y, NPUHUMATH I€JIb COBMECTHOM
NeATEeIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThl, pacrpeneisTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CYXKIaTh MPOIECC U pe3yJIbTaT paboThl, 0000111aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopMax paboThl (0OCyx aeHus, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» U UHBIE), BBIMOJHITH CBOIO YaCTh pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI TPOAYKT MO KPUTEpUsIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMMO/ICCTBUSL.

INPEJMETHBIE PE3YJIBTATDHI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATHSIMH CTEPEOMETPUM MpU
pELIEHNH 33724 ¥ IIPOBEACHUN MaTEMAaTUYECKUX PACCYKICHUM;

e INPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHUX IPU PELICHUU
r€OMETPUYECKHX 3a/aY;

e KJacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBAaTH TMOHATHUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXKIY IPSMBIMA B IIPOCTPAHCTBE, MEXKAY NPSIMON H
IIJI0OCKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacIiO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (TIpH3Ma,
nupamMuia, NPSMOYTOJIbHBIN Mapaiienenunesn, Kyo);

e KJIACCH(UIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHS ISt
KJ1accupuKaIum;

e CBOOOJHO OINEPUPOBATH  TMOHSATHUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJIHATH napajielibHOE, LEHTPAIILHOE u OpTOrOHAJIBHOE
POEKTUPOBaHUE GUTYP HA INTIOCKOCTh, BHITTOJIHITH U300pakeHus puryp Ha
MJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH  IUJIOIIAAM  IOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
UpaMKIa), FEOMETPUUYECKUX Tell C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OINEPUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCh U TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (DUTYPBI;

e CBOOOJIHO OINEPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B MMPOCTPAHCTBE;

e BBINOJIHITH JAEHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
Hax0JICHUE FT€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIC METO/IbI ITPU
peUIeHHH MaTEeMaTHYEeCKUX 3a7ad TMOBBIIMICHHOTO W BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH NPOCTEUINHME MPOrpaMMHBIE CPEJACTBA U DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a/1a4;

e WU3BJIEKaThb, MNPeoOpa3OBBIBATh U HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJCTABICHHYIO Ha
yepTekax U pUCYHKAX;

e TMPUMEHATH T[OJYYECHHBbIE 3HAHUA HA MPAKTUKE: CpaBHUBATh U
aHaJTM3UPOBATh pPEATbHBIE CUTYyallUH, MPUMEHSATh U3YUYEHHBIC MOHATHUS B
mpolecce TIMOWCKa PeIIeHWs MaTreMaTW4ecKu  CcopMyInpoBaHHOM
npo0JieMbl, MOJEIUPOBATh pPEANbHBIC CHUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIHN C UCHOJIb30BAHUEM I€OMETPUUYECKUX
MOHATUN W TEOopeM, ammapara aiareOpbl, perarh MPaKTHYECKHe 3a/1aud,
CBSI3aHHbBIC C HAXO0XKJAECHUEM I€OMETPUUYECKUX BEJIMYUUH;

e HMETHh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaroniuiicss HAyIUTCS:



CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHHYECKONM U chepuyeckod MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSAMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa U 1map) M
OOBSACHSTH CIIOCOOBI MTOTYYESHHSI TEJl BPAIICHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONOKEHUE C(Hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJI BpallleHHS,
r€OMETPUYECKUX TeJ C MPUMEHEHUEM (popMyIT;

CBOOOJ/IHO OINEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C KOMOWHAITUSIMU TEJl
BpallleHHs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy H
OMKCAaHHBIA OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUIIU TEJIO
BpalleHNS;

BBIYHMCIISITh COOTHOIIEHUSI MEXKTY TIIOIIA/ISIMU MOBEPXHOCTEH U 00BEMaMuU
II0JIOOHBIX TEII;

n3o0paxarh u3yudaemble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJCTaBICHHYI0 Ha
yepTekax U pUCYHKAX;

CBOOOJTHO OIEpUPOBATH MOHSITUEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJIHATH ONEpallMK HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peuaTh TeOMETPUUECKUE 3a/1a4l HA BRIYUCIICHUE YTIIOB MEXY MPSIMBIMU U
IJIOCKOCTSIMU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METOA TP PEILICHUH;
CBOOOJHO ONEPUPOBATh TMOHSATUSIMHU, CBSI3AHHBIMU C JBUXKEHHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBITIOJIHATh W300pa)KCHHUS MHOTOTPAHHUKOB W TEN BpalieHUs MpHu
MMApAJUICIBHOM  [EPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3E€PKAIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs TOI00MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB M TE€Jl BPAILEHUS: CEUCHUS LIWJIUHJpA
(mapauienbHO M NMEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TIapajuiesibHbIe
OCHOBAHUIO U IPOXOASIIME YEPE3 BEPILIUHY ), CEUCHUS 1Iapa;
HCIIOJIB30BaTh METOAbl IMOCTPOCHUS CEUEHHI: METOH CIEA0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHNUS,
MPUMEHSATh TEOMETpHUECKUEe (DAKTBHI JIJISI PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, NOPEAIOJararoliuX HECKOJBKO IIaroB pELICHUs, €CIIM YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU M HESIBHOU (popme;

pelmars 3aJa4yd Ha JIOKa3aTeJIbCTBO MAaTEMaTHUYECKMX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHSATH MMOJIYYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATH, aHAIIM3UPOBATH
Y OILICHUBATh pEaJbHBbIE CUTyallMH, NPUMEHATb W3YUYECHHBIC ITOHSTHS,
TEOPEMBI, CBOWCTBA B MPOLECCE IIOUCKA PEIICHUS MaTeMaTH4YECKU
chopMyJIMPOBAaHHOW MPOOJIEMBI, MOACIUPOBATh PEAIbHBIC CUTyallUM Ha
SI3bIKE TEOMETPHUH, UCCIIEN0BATH ITIOCTPOCHHBIE MOJIEJIN C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUM UM TeOopeM, ammapara ajareOpbl, peliarhb
MPAKTUYECKUE 33J1auM, CBA3AHHBIE C HAXOXKJICHUEM TE€OMETPUUYECKUX
BEJINYMH;

MMETh TPEJCTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHUS TCOMETPUHU Kak
COCTaBHOM 4acTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/ieioB M TeM Komectno gacon daeKkTpoHHbIE (LM poBbLIE)
n/n NMPOrpaMMmblI Bcero Kontpoarnrie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23
B3anMHOe pacroniokeHne mpsiMbIX B
2 IIPOCTPAHCTBE. YTOJI MEXKIy TByMS 6 1
PSIMBIMU
3 [NapannensHOCTh MPSAMBIX U IDIOCKOCTEH B g 1
IPOCTPAHCTBE
4 HepneHJ:[mfynﬂpHOCTL TPSIMBIX U o5 )
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTIIbl U paccTOSHUS 16
MHororpaHHuKu 7
BexkTops! B mpocTpaHcTBE 11
3 HOBToPeHI/Ie, 000011IeHe U cHCTEeMaTU3aLus 4 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 9




11 KIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3/ieioB U TeM JieKTpoHHbIE (UU(POBbHIE)
Ne i/ KoHTpoJbHbIe
NPorpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTbI
1 AHaTMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEeHME, 0000IICHUE 1 15 1
cUCTeMaTu3alus 3HaHU I
3 OO0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 2
5 [Inomanu noBepxHOCTU U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIB1>xeHUST 5 1
7 [loBTOpeHue, O606IH€H%€ u 17 9
CUCTEMaTHU3alIMs 3HAaHUM
OBUIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 102 9




HNOYPOYHOE NINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB JlaTa uzy4yeHus DJIeKTPOHHbIE
> Tema ypoka KoHTpoJsbHbIe tudposbie
n/n Bcero MnhaH dakT oOpa3oBaTe/ibHbIE
padoTbI pecypesI
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 PHUCYHKE IIOCKOCTH, MAapaylIeTbHBIX TPIMBIX 1 0 05.09 http://www.math.ru
(0Tpe3KoB), cepeIMHbI OTpPe3Ka
[loHsATHS CTepeOMETpHH: TOUYKA, IIPSIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBujia U300paKEHUS Ha PUCYHKE 1 0 06.09 http://window.edu.ru/
TUTOCKOCTH, MapajuIeIbHBIX TMPSIMBIX
(OTpe3KOoB), cepeilMHbI OTPE3Ka
IonsTHS: IepeceKarorecs IIOCKOCTH,
3 IepeceKaroIuecs npsamas 1 miI0CKOCTh; 1 0 07.09 http://www.math.ru
MOJTyTIPOCTPAHCTBO
[onsTust: mepecexarourecs miIoCKoCTH,
4 TIepEeCeKaroNMecs NPAMAst U IIIOCKOCTh; 1 0 12.09 http://window.edu.ru/
MOJIyTIPOCTPAHCTBO
MHororpanHukH, H300paXkeHne MPOCTEHIINX
5 IIPOCTPAHCTBEHHBIX (PHUTYP, 1 0 13.09 http://window.edu.ru/
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKy, H300pakeHue MPOCTEUIITNX
6 MPOCTPAaHCTBEHHBIX (HUTYD, 1 0 14.09 http://www.math.ru

HCCYHMICCTBYIOINUX 00BEKTOB



http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.math.ru/

AXcroMsbl CTCPCOMCTPHU U IICPBLIC
CICACTBUSA U3 HUX

19.09

AKCHOMEI CTCPCOMETPHUHU U IICPBBIC
CICACTBUA U3 HUX

20.09

http://window.edu.ru/

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
cneactBus u3 HUX. CriocoObl 3aaHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHNs NPAMBIX U TUIOCKOCTEN

21.09

http://window.edu.ru/

10

N3o0pakeHune ceueHnii mupaMuibl, Kyoa u

MIPHU3MBI, KOTOPBIE POXOAT Yepe3 ux peopa.

N3o0paxenue nepeceueHus NOTyuYeHHBIX
IJIOCKOCTEN. PackpainBanue moCTpOESHHBIX
CEUYCHUH Pa3sHbIMU LIBETAMU

26.09

http://www.math.ru

11

N3o6paxenue cedeHuit nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.

N300pakeHne nepecevyeHus noryueHHbIX
IJIOCKOCTEN. PackpamrBanue nocTpoOeHHBIX
CEUCHUH Pa3sHbIMU LIBETaMU

27.09

http://window.edu.ru/

12

N300pakeHne ceueHuil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.

N3o0pakeHne nepeceueHns moaydeHHbIX
IJI0CKOCTeN. PackpalinBanue oCTpOEHHBIX
CEYCHM pa3HbIMM LIBETAMU

28.09

http://www.math.ru

13

N300pakeHne ceueHuil nmupaMupl, Kyoa u

MIPU3MBI, KOTOpPBIE TPOXOIAT uepe3 ux péopa.

N3o0pakeHune nepeceueHuns moayueHHbIX
IUIOCKOCTEW. PackpalnBanyue NOCTPOESHHBIX
CEYEHMI pa3HbIMH LIBETAMU

03.10

http://window.edu.ru/
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14

Mertop ciief0B A7 IOCTPOEHUS CEYCHUI

04.10

http://window.edu.ru/

15

Merton cineaoB AJisg MOCTPOCHUS CEYEHUN.
CaolicTBa epece4eHuil MpsIMBbIX U
JIOCKOCTEH

05.10

http://www.math.ru

16

Meroa cnefoB s TOCTPOEHHUS CEYEHU .
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEN

10.10

http://window.edu.ru/

17

[TocTpoenue ceuenuit B nmupamu/ie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

11.10

http://www.math.ru

18

[TocTpoenue ceueHuit B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKEH U 3alUCh I11aroB
MTOCTPOEHUS

12.10

http://window.edu.ru/

19

[TocTpoenue ceueHuit B nmupamu/ie, Kyoe mo
TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YepPTEKEH U 3alUCh I11aroB
MTOCTPOCHUS

17.10

http://www.math.ru

20

[locTpoenue ceueHui B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTexceﬁ M 3aI1MCh HI1aroB
MOCTPOCHHS

18.10

http://window.edu.ru/

21

[ToBTOpenue mranumeTpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

19.10

http://www.math.ru

22

[ToBTOpeHue mnanumerpun: Teopema
Menenasi. PacueTsl B ceU€HUAX HA BBIHOCHBIX

24.10

http://window.edu.ru/
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yepTexkax. Mcropust pa3BUTHS TNIAHUMETPUA
U CTEPEOMETPHH

23

KontponpHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

25.10

http://window.edu.ru/

24

B3anMHOe pacnonoxeHue npsiMbIX B
npocrpancTBe. CKpelmuBaronyecs npsmbie.
[TapamienpHble MIpsIMbIE B IPOCTPAHCTBE

26.10

http://window.edu.ru/

25

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTHU MPSIMOI NapajlIeIbHOMN
JAHHOM IPSIMOU, MPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISXKAIIEH Ha JTaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX IPSIMbIX [IJIOCKOCTHIO

07.11

http://www.math.ru

26

[TapannensHOCTB Tpex npsAMbIX. Teopema o
TpEX NapajienbHbIX NpsAMbIX. Teopema o
CKPEIMBAIOIIUXCS MPSMBIX

08.11

http://window.edu.ru/

27

[MapamnensHoe npoekTrpoBanue. OCHOBHBIC
CBOICTBA APAICIBHOTO TPOCKTUPOBAHHSI.
N300pakeHue pa3HbIX GUTyp B
napajuieIbHOU MPOSKIINU

09.11

http://www.math.ru

28

LenTpanbHas npoekuusa. YTomi ¢
COHAITPABJICHHBIMHU CTOPOHAMH. YTOJ MEKIY
MPSIMBIMU

14.11

http://window.edu.ru/

29

KonTponbnas padota "B3aumnoe
PacrojoKeHUe NPSMBIX B IPOCTpaHCTBE"

15.11

http://www.math.ru

30

[lonsATHA: MapaIeIbHOCTD IPSIMOU U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TNIOCKOCTH.

16.11

http://window.edu.ru/



http://window.edu.ru/
http://window.edu.ru/
http://www.math.ru/
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http://www.math.ru/
http://window.edu.ru/
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CaolicTBa napauieIbHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eomeTpryeckue 3a1a4u Ha BBIYUCIICHUE U
JI0Ka3aTebCTBO, CBA3aHHBIE C
[1apaJUIETIbHOCTBIO MIPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

21.11

http://www.math.ru

32

[TocTpoenue ceueHus, TPOXOIAILErO Yepe3
JAHHYIO IPSIMYIO Ha YepTEkKe U
MapaJJIENBHOTO IPYTrou npsiMoit. Pacuér
OTHOLIEHU

22,11

http://window.edu.ru/

33

[MapannensHas mpoeKIUs, TPUMEHEHUE IS
MMOCTPOCHUS CeUeHUH KyOa 1
napauienenumnena. CBoicraa
napajuiefienune1a u IpusMbl

23.11

http://www.math.ru

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiICJIbHOCTH ABYX IIOCKOCTEH

28.11

http://window.edu.ru/

35

Teopema o mapannenbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH, TTPOXO/ISIIIEH
yepe3 TOUKY, HE MPUHAJISKAITYIO TaHHON
IJIOCKOCTH U CJIE/ICTBUSA U3 HEE

29.11

http://www.math.ru

36

CBoiicTBa napajjieNbHbIX IIOCKOCTEN: O
MapaJuIeIbHOCTH NPSIMBIX IIEPECEUEHHUS ITPU
MEPECEUCHHH JABYX MapaJlIeIbHbIX
IUIOCKOCTEW TPEThEi

30.11

http://www.math.ru

37

Konrtponbnas pabdora "[lapaniensHocTs
MPSAMBIX U IJIOCKOCTEH"

05.12

http://window.edu.ru/

38

[ToBTOopenue: Teopema I[udaropa Ha
IJIOCKOCTH

06.12

http://window.edu.ru/



http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
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HOBTOpeHI/IeZ TPUTOHOMCTPUSA

39 07.12 http://window.edu.ru/
MPSAMOYTOJIBHOT'O TPEYTOJIbHHUKA
CBolicTBa Ky0a U IIPSIMOYTOJIBHOTO

40 y pAMOY 12.12 http://www.math.ru
napajuieNienumne/ia
BrerunciieHne JIMH OTPE3KOB B Ky0Oe 1 .

41 g p Y 13.12 http://window.edu.ru/
MPSIMOYTOJIbHOM TTapaslIeyICIIUIICIe
[lepnenquKyISIpHOCTB MIPSMOM U TUIOCKOCTH.

42 [pu3HaK neprneHUKYISIPHOCTH MPIMOil U 14.12 http://www.math.ru
IUIOCKOCTH
[leprieHUKYJISPHOCTD MPSIMON U TUIOCKOCTH.

43 [Mpu3Hak neprneHIuKyISIPHOCTH TPSMOH 1 19.12 http://window.edu.ru/
IUIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM, ITPOXO, en )

a4 2 p POXOLAI 20.12 http://window.edu.ru/
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHAUKYJIIPHOHN K TIOCKOCTH
T10CKOCTH U MEPIIEHIUKYIIAPHBIE UM

45 PHCHARKYIAP 21.12 http://www.math.ru
MPSIMbIC B MHOTOIPaHHHKAX
I10CKOCTH M MEPIEHIUKYIIAPHBIE UM )

46 PHCHARKYIAP 26.12 http://window.edu.ru/
MpsIMbIE B MHOTOTPaHHHKAX
Ilepnienaukyiisp 1 HaknoHHad. I[locTpoeHue

47 PHCHMKYIIAP p 27.12 http://www.math.ru
MEPIECHANKYIISIPa U3 TOYKH Ha MPSIMYIO
Tlepnienmukyisp u HakioHHasd. [TocTpoenne )

48 PHCHARIYILP P 28.12 http://window.edu.ru/
MEPIECHANKYIIIpa U3 TOYKU Ha MPSIMYIO
Teopema 0 TPEX NMEPIEHAUKYIIsIPaAX (TIpsMast )

49 p PEX MepreHAnKy1pax (1p 10.01 http://window.edu.ru/
u oOpaTHast)
KonrponbsHag padora "IleprneHnKyIsIpHOCTD

50 p P PTICHAKY AP 11.01 http://www.math.ru

MPSAMBIX U IJIOCKOCTEH"
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http://www.math.ru/
http://window.edu.ru/
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51 Vo MeX Iy CKPEIIMBAIOIIIMHUCS TPSIMBIMH 16.01 http://www.math.ru
[onck neprneHanKyISPHBIX TPSIMBIX C

52 PHCTIIEY BIPHBIX TIp . 17.01 http://www.math.ru
MTOMOIIBIO TIEPIICHIUKYISIPHBIX TIOCKOCTEH

53 OpTOroHaNbEHOE TPOEKTHPOBAHHE 18.01 http://window.edu.ru/
[Toctpoenue ceueHuii kyda, mIpU3MBL,

54 MPAaBUIBHOMN MUPAMHUIBI C TOMOIIBIO 23.01 http://window.edu.ru/
OPTOTOHAJILHOMW MPOEKIUU
[TocTpoenue ceueHmit Kyoa, MPU3MBI,

55 NpPaBUIBHOU MUPAMUJIBI C TOMOIIBIO 24.01 http://www.math.ru
OPTOTOHAJILHOW MPOEKIUU
CumMmeTpusi B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mockocTH. ITnockocTr cuMMeTpHil B 25.01 http://window.edu.ru/
MHOTOTPaHHUKAX
[Ipr3Hak nepneHauKyJISpHOCTH IPSIMOM U

57 P PHEHIIY AP P 30.01 http://www.math.ru
TUTOCKOCTH KaK CJIEICTBUE CHMMETPHH
[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér .

58 P ’ P 31.01 http://window.edu.ru/
PacCTOSIHUHM OT TOYKH JI0 TUTOCKOCTH
[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér .

59 P ’ P 01.02 http://window.edu.ru/
pPacCTOSTHUHN OT TOYKH JIO TIIOCKOCTH
CriocoObl OMyCTUTh MEPIEHAUKYISAPBIL:

60 CHUMMETPHSI, CIBUT TOYKH 10 MapaUICIbHOM 06.02 http://www.math.ru
MPpSIMOi
Casur no HemapaIeIbHOU IPSIMOH, .

61 A PAILICIbHON TP 07.02 http://window.edu.ru/
W3MEHEHHE PACCTOSHHM
KontponpHas padora "B3zanmuoe

62 PacIoIoKeHne NPAMBIX U TIOCKOCTEH B 08.02 http://window.edu.ru/

npocrpaHcTae 2"
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63

[loBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJIEHOM
TPEYroJbHUKE, TEOPEMA KOCHHYCOB

13.02

http://www.math.ru

64

[ToBTOpEHME: Yyroy Mex Iy
CKpCHINBAOIIUMUCH IIPAMBIMU B
IIPOCTPAHCTBE

14.02

http://www.math.ru

65

FCOMCTpI/ILIeCKI/Ie MCTOIbI BBIYUCIICHUSA YyTJIa
MCXKAY MPAMBIMH B MHOT'OT'PaAaHHHUKAX

15.02

http://window.edu.ru/

66

JByrpanubiii yroj. CBONCTBO JIMHEMHBIX
YIJIOB JIBYTPAHHOIO yTJia

20.02

http://window.edu.ru/

67

[lepnienqukynspHble miockocTH. CBoMcTBa
B3aUMHO IEPIECHANUKYJIIPHBIX IIJIOCKOCTEN

21.02

http://window.edu.ru/

68

[Ipu3Hak nepneHIuKyJIIpHOCTH IUIOCKOCTEH;
TeopeMa O IPSAMOH IEPECEeYCHUs IBYX
IIJIOCKOCTEW MEPIEHINKYJIISIPHBIX TPEThEH
IIJIOCKOCTH

22.02

http://www.math.ru

69

[IpstmoyTonbHBIN Napatienenunes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuleenunea

27.02

http://window.edu.ru/

70

TeopeMa O AxaroHaau npsaMOyrojJbHOro
nmapajjiejcnuieaa u CICaACTBUC U3 Heé

28.02

http://www.math.ru

71

CrepeomeTpruuecKie U MPUKIIATHBIE 3a1a9H,
CBSI3aHHBIE CO B3aUMHBIM PACTIOJIOKEHUEM
MPSAMBIX U IIOCKOCTH

29.02

http://window.edu.ru/

72

HOBTOpCHI/IeZ CKpCHIMBAromuecs nNpsmMbIcC,
mapaJlyICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

05.03

http://www.math.ru
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[Napa mapaniaensHbIX TUIOCKOCTEN Ha
CKPELLUBAOLINXCS IPSMBIX, PACCTOSHUE

73 06.03 http://window.edu.ru/
MEXIY CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYaLUSIX
P

74 aCCTOSIHUE OT TOUYKHU flo IJIOCKOCTH, 07.03 http://www.math.ru
paccTOsHMUE OT MPSIMOM J0 MIIOCKOCTH
Brluncnenne paccTosTHUN MEXIY

75 CKPEIIMBAIOIIUMHUCS IIPSIMBIMHU C ITOMOIIIBIO 12.03 http://window.edu.ru/
MEPIEHANKYISIPHOM TIIOCKOCTH
TpéxrpaHHblil yroji, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa, )

76 PEXTP y p (arop 13.03 http://window.edu.ru/
TEOpPEMbI KOCHHYCOB Y CHHYCOB JIJIsI
TPEXTPAHHOTO yTIJIa
Di1eMeHTHI ChepUUECKON TEOMETPUU: ]

77 bep P 14.03 http://window.edu.ru/
reofe3nyecKue JIMHUM Ha 3eMile

78 KonTponsHas pabota "Yriisl 1 paccTosHus" 19.03 http://www.math.ru
CucreMaTuzanus 3HaHuil "MHOToOrpaHHUK U )

79 o P 20.03 http://window.edu.ru/
€ro 3JIEMEHTHI
TTupamuna. Buasl nupamua. [IpaBunpHas

80 paMiiia. BHIB! THpamia. 1ip 21.03 http://www.math.ru
nupamMua
IIpusma. Ilpamasa 1 HakIOHHASI IPU3MEL )

81 p p p 26.03 http://window.edu.ru/
[IpaBunbpHas npusma
IIpsmoii mapajienenuiesn, IpsMoyrojabHbIN .

82 P P A, IpAMOY 09.04 http://window.edu.ru/
napajuienenumnes, Kyo
Brinykisle MHOrOrpasHuku. Teopema )

83 y p p 10.04 http://window.edu.ru/

Ditnepa
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BBIHyKJ'IBIe MHOT'OT'paHHUKHU. TeopeMa

84 Ditnepa. [TpaBUIbHBIE U TOTYIPABUILHEIE 1 0 11.04 http://www.math.ru
MHOTOIPaHHUKU

85 KonTtpomnpHas padora "MHoOrorpaHHUKH" 1 1 16.04

86 fﬁfﬁiﬁim Ha TUIOCKOCTH H B 1 0 17.04 http://window.edu.ru/
87 CymMa BEKTOPOB 1 0 18.04 http://window.edu.ru/
88 Pa3HoCTh BEKTOPOB 1 0 23.04 http://window.edu.ru/
89 I[TpaBuiio napasienenuena 1 0 24.04 http://www.math.ru
90 YMHOKEHHE BEKTOPA HA YUCIIO 1 0 25.04 http://window.edu.ru/
S monon ne rowantm s oo ocroens | I http:fwwwww. math.ru
92 CKaJApHOE IPOU3BEICHNE 1 0 02.05 http://window.edu.ru/
93 E;gg;i‘iﬁeym MY BEITOPANI B 1 0 07.05 http://window.edu.ru/
94 I[Mpocreiimue 3a1a4u ¢ BEKTOPAMU 1 08.05 http://www.math.ru
95 [Ipocreiimne 3aaun ¢ BEKTOpaMu 1 14.05

96 Eﬁ:;f;j; H;”Bp:;‘sg:;iiﬁfa Ha 1 0 15.05 http://www.math.ru
97 OG6OOIIEHIE 1 CHCTEMATH3ANS 3HAHUI 1 1 16.05 http://www.math.ru
98 Wrorosas xoHTposIbHAs paboTa 1 0 21.05

99 Hrorosas KoHTpoJIbHAs paboTa 1 0 22.05

100 O0o01IeHne U cucTeMaTU3aIvsI 3HAHUH 1 0 23.05

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 100 9
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11 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Hara nudpoBbie
Nen/m | Tema ypoka KonTpoJbHbIe
Bcero U3yYeHUus: o0pa3oBaTre/ibHbIE
padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa 1 0
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 IToBTOpenue Tems! "CkasspHOE 1 0
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue teMsl "Bpruncienue yria 1 0
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "YpaBHEHNE TIPSIMOH, 1 0
MPOXOIAIIEH yepe3 ABE TOUKH"
5 VYpaBHEHME IJIOCKOCTH, HOPMAJIb, 1 0
ypaBHEHHE IIJIOCKOCTH B OTpE3Kax
6 YpaBHeHUE IOCKOCTH, HOPMAJb, 1 0
ypaBHEHHE IJIOCKOCTH B OTPE3KaX
7 BekropHoe npon3BeneHue 1 0
8 JIuHeliHbIe HEpaBEHCTBA, JIMHEITHOE 1 0
IIPOrpaMMHUPOBAaHHE
9 JIuHeliHbIe HEPABEHCTBA, JIMHENHOE 1 0
IIPOrpaMMHUPOBAaHUE
10 AHanuTH4ecKrue METO/bI pacuéra yria 1 0
MEXy NIPSAIMBIMA B MHOTOI'PaHHUKAX
11 AHanuTHYecKne METOBI pacyéra yria 1 0
MEX]Ty MIIOCKOCTSMU B MHOTOTpaHHUKaX




dopmyia pacCTOSHUSA OT TOUKH JI0

12 IJIOCKOCTH B KOOpJIMHATaX

13 HaxoxaeHnue paccTosiHUI OT TOYKH /10
TIJIOCKOCTH B Ky0Oe

14 HaxosxneHne paccTosTHUI OT TOYKA 10
TUIOCKOCTH B MPABHJILHON TTHPaMHJIE

15 KonrtponsHas padora "AHainTHaeckas
reomeTpus”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIApPTHbIE
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPaHHUKOB: METO/I CIICZOB
CeyeHHst MHOTOTPaHHUKOB: CTaHIapPTHbHIE

18 MIJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbIE TPSMBIE U MIIOCKOCTH:
napajenbHble CEYeHUS

20 [TapannenbHble TPSMBIE U IIIOCKOCTH:
pacuéT OTHOIIEHUH

21 [TapamienbHbie MPSMbIE U TNIOCKOCTH: YTIIBI
MEX]Ty CKPEUIUBAIOLIUMUCS MPSIMbIMU
[leprien UKy IIpHBIE TPSIMbIE U TJIOCKOCTHU:

99 CTaHJApPTHBIE MaphI MEPICH TUKY IS PHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

93 [leprien UKy IpHBIE TPSIMBIE U TIOCKOCTHU:
TEopeMa O TPEeX MEePIEeHINKYISpax

24 [lepnieH UKy IIPHBIE IPSIMBIE U TUTOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOT'OI'paHHUKAX




25

[ToBTOpEHMeE: MIOMAAN MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUIOIIAICH, COOOpaKeHUS
nooous

26

[ToBTOpEHME: MIOMAAX MHOTOYTOJIbHUKOB,
(bopMyITBI TS TIIOMIAACH, COOOpaKEHHS
noxoous

27

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
(bopMyITBI TS TUTOIIA/ICH, COOOpaKEHUS
oa00us

28

[Inomanyu ceyeHnii MHOTOIPaHHHUKOB:
IUTIOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXeHUs MOA00uS

29

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTu, COOOpaKeHUsI MOA00HS

30

Konrpomnsnas pabdora "IloBropenue:
MHOTOTPaHHHUKH, CEYCHUSI MHOTOTPaHHUKOB"

31

O06beM Tena. O0beM MPSIMOYTOIBHOTO
napaJuleenure/a

32

3amauu 00 yABOEHHH Ky0a, O KBaJpaType
Ky0a; O TPUCEKIINH yTJia

33

CrepeoMeTprUYeCcKHe 3a/1a4l, CBSI3aHHbIC C
00BEMOM MIPSIMOYTOIILHOT'O
napasuiesenuneia

34

[TpuxnagHbie 3aa4u, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMA NPSIMOYTOJILHOTO
napajuiejenunena

35

OO0BEM IpsIMOM TIPU3MBI




CTGpCOMeTpI/I‘-IeCKI/IC 3aaa4u, CBA3aHHBIC C

36 BBIYMCIICHHEM 00BbEMOB MPSIMON MTPU3MBI

37 [TpuknagHbie 3a1a9u, CBSI3aHHBIE C 00BEMOM
MIPSAMOM TIPU3MBI
Boraucnenne 006EMOB TEIT ¢ ITOMOIIBIO

38 onpeaenéHHoro uarerpaina. O0bpEm
HAKJIOHHOU MPU3MBI
Brruucnenne 00bEMOB TEIT ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
A PAMH/TBI

40 ®opmyna o6béMa nupamMuipl. OTHOLIEHHE
00BEMOB MUPaAMUJ C OOIIUM YTIIOM

41 ®opmyna o0béMa nmupamuasl. OTHOIICHHE
00BEMOB MUpPaMUJ ¢ OOIIUM YTIIOM

42 CrepeomeTpuyecKue 3a7auu, CBSI3aHHBIE C
00BEMaMH HAKIIOHHOM MPU3MBbI

43 CrepeoMeTpruyecKHe 3aa9u, CBSI3aHHBIE C
00BEMaMU THPAMUTBI
[Tpuknagasie 3apauun 1o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuxnagasie 3agaun 1o Teme "OOBEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM MUPAMHUIbI

46 [Tpumenenne 06bEMOB. Beruucienue
pPaccTOSTHUS JI0 TUIOCKOCTH

47 Kontponbnas padora "O6bEM

MHOrOrpaHHuKa"




I_[I/IJ'II/IHIlpI/ILICCKaﬂ IMOBCPXHOCTD,

48 00pa3yroIIxe MUINHIPUICCKON
MTOBEPXHOCTH

49 Humuaap. [Ipsamoit kpyroBoi HUIMHAP.
[Tnomans TOBEPXHOCTH IMIIUHPA

50 Konnueckast moBepxHOCTh, 00pa3yromme
KOHUYecKoi moBepxHocTu. KoHyc

51 Ceuenue KoHyca MIOCKOCTHIO,
napauIeaIbHON MII0OCKOCTH OCHOBAHUS

59 Yceu€Hnsrii konyc. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans GOKOBOM MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomans 6OKOBOM MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuyecKkue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUH IMIHH]IPA, KOHYCa
CrepeomeTpruueckue 3aa4u Ha

56 JI0OKa3aTeJIbCTBO U BEIYUCIICHUE,
MIOCTPOCHUEM CEUEHUH IUIMH]IPA, KOHYyCa

57 [TpuxnagHbie 3a7a4u, CBI3aHHBIE C
IIATHHAPOM

58 KoHnTtponbnas pabora "Tena BparieHus:
IUAJTUHIP U KOoHyC"

59 Cdepa u map




60

[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTIO.
Kacanwue mapa u cdepsl mimockoctbio. Bua u
n300paxeHue mapa

61

[Tepeceuenwne cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u ceps! miockoctsro. Bun u
n300pakeHue mapa

62

VYpaBuenue coepsl. [nomans chepsl u eé
yacTen

63

Cummetpus cepsbl 1 mapa

64

CrepeomeTpryecKkue 3aaun Ha
JTIOKA3aTeJIbCTBO U BHIYUCIICHHUE, CBSI3AHHBIC
co chepoii U mapoM, TOCTPOSHUEM HX
CEYEHUH MIOCKOCTHIO

65

CrepeoMeTpruvecKue 3aJauu Ha
JOKa3aTeJIbCTBO U BBIYMUCICHHUEC, CBA3aHHBIC
co c(hepoii U MapoM, TOCTPOCHUEM HX
CCUCHUH TIIOCKOCTHIO

66

[TpuxnagHbie 3aga4n, CBA3aHHbBIE CO chepoit
U I1apOM

67

[ToBTOpEHME: OKPYIKHOCTD Ha TIOCKOCTH,
BBIYHUCJICHUA B OKp}I)KHOCTI/I, CTaHI[apTHBIC
mog00ust

68

Paznuunsie KOM6I/IH3.I_II/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3anauu o reMme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"




71

KonrtpomnbHas padorta "Tena 1 moBepXxHOCTH
BpaieHus"

72

O6bém mmmHapa. Teopema 06 00bEMe
MPSIMOTO ITUITHH/IpA

73

Brruucnenne 005EMOB Tel ¢ TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpEM KoHyCca

74

[Tnomaay 60KOBOM U MOHOM MOBEPXHOCTH
KOHYyca

75

CTepCOMeTpI/I‘ICCKHC 3aJa4u, CBA3aHHBIC C
BBIYHMCICHUEM 00HEMOB OUJIMHApPA, KOHYyCa

76

[Tpuknagasie 3aaauun 1o Teme "OOBEMBI 1
TIJIOINAIU TTIOBEPXHOCTEN Ten"

77

O0bEM mapa u mapoBoro cexkropa. Teopema
00 00BEme mapa. [Tnomane chepsl.
CrepeomeTpuyecKue 3a7auu, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMOB I1apa, IMIapoBOTO
CErMEHTa U IIapOBOI'0 CEKTOpa

78

[Mpuxmagaeie 3agaun 1mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio chepbl. COOTHOLIECHUS MEXTY
IIoUIa/IIMU TOBEPXHOCTEN U 00bEMaMu
MOJIOOHBIX TeJ

79

[TomoOHBIE Tea B MPOCTPAHCTBE.
W3menenue o0bEMa mpu mogo00uu.
CrepeoMeTpHUYeCKUe 3a1a9H, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEJ U IUIOIIAIEH
MOBEPXHOCTEN




80

KounTponbnas pabota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TE"

81

JBrxenus npocrpancTBa. OToOpakeHUs.
JBrxenus u paBeHCTBO puryp. Obmue
CBOWCTBA JBHKCHUU

82

Buapl 1BrkeHMii: napauiebHbIA IEPEHOC,
LIEHTPAJIbHAs CUMMETPHUS, 3epKaIbHaAs
CHMMETPHUSI, TOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanms momodus. [Ipsmas u cdepa
Ditnepa

84

FGOMeTpI/I‘ICCKI/Ie 3ala4i Ha MPUMCHCHUC
JBUXCHUA

85

KonTponbHas padbota "IBuxkeHMS
npocTtpaHcTBa"

86

O6o6maroiee noBropenue 11 mouaruit u
MeT0/10B Kypca reomerpun 10—11 kimaccos,
cucremarusauus 3HaHui: "[lapamienbHoCTh
HPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe"

87

Oo6o0mmatomee nopropenue 11 nouaruit u
MEeTOJI0B Kypca reomerpun 10—11 kmaccos,
CUCTEMAaTU3alus 3HaHUi: "BeKkTopsl B
npocrpaHcTae”

88

Oo6o0matomee nmopropenue 11 nouaruit u
MeTo/10B Kypca reometrpuun 10—11 kmaccos,
CUCTEeMaTu3alus 3HaHui: "BeKkTopsl B
npocTpaHcTae”

89

O6o06matomee nmopropenue 11 nouaruit u
MeTo/10B Kypca reomerpuun 10—11 kmaccos,




cucremarusanus 3Hanuil; "Oo0bem
MHOTOIpaHHUKaA"

90

O6o6maromee mopropenue 11 mouaTuii u
MeToJ10B Kypca reomerpuu 10—11 xiaccos,
cucremaTu3anus 3Hanuii: "Oobem
MHOTOI'paHHUKa"

91

Oo6o0mmatomee nopropenue 11 nouaruit u
MeTo/10B Kypca reomerpun 10—11 kimaccos,
cucremarusauus 3HaHuit: "IInomanu
MOBEPXHOCTU M 00BEMBI KpYTIbIX TEN"

92

Oo6o0matomee nopropenue 11 nouaruit u
MEeTOJI0B Kypca reomerpun 10—11 knaccos,
cucreMatu3anus 3Hanuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX T

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpEHME, 0600IICHNE U CUCTEMATH3AIUS
3HaHUU

96

I/ICTOpI/IH Pa3BUTHUA CTCPCOMETPHUU KaK
HayKU U eé POJIb B pa3BUTHUHN COBPECMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Ui

97

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pOjib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopust pa3BUTHS CTEPEOMETPUHN KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN




99

HcTtopust pa3BUTHSL CTEPEOMETPUHN KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HayKHU U €€ pOjib B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

101

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKHU U €€ pOoJib B Pa3BUTHU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTU4YeCKOro aHajln3a, FTeOMETPHs.
I'eomerpus, 10-11 kmaccer. 'eometpust, 10-11: Yue6. nns obmeobpasonar.
yupexaenuit/ JI.C. AranacsiH AkunonepHoe o01ecTBo «3narenscTBo

«HpOCBGHlCHI/IG»

METOAUYECKHUE MATEPUAJIBI AJISA YUYUTEJISA

» Maremaruka: anredpa v Hadajga MaTeMaTHIeCKOTO aHAIIN3a, TEOMETPHSL.
['eomerpus, 10-11 knaccel. 'eomerpus, 10-11: Yueb. nns odbmeoOpaszonar.
yupexaenuit/ JI.C. Aranacsn AxkunonepHoe o61mecTBo «3narenbcTBo

«IIpocBenienne»

I'eometpus, 10-11 knaccel/byty3oB B.®., [Ipaconos B.B. nox penakuueit
Canmosuuuero B.A., Akimonepuoe o6miectBo "HU3narensctBo "[Ipocsemnienue"
* ['eomerpus. Jnnaktuueckue matepuansl 10 knacc. Asrop: byrysos B.®.,
[Tpaconos B.B., Akimmonepuoe o6miectso "M3aarenscrBo "[Ipocsemenue”

* 'eomerpus. Meronuueckue pekomenaanuu kK YMK "I'eomerpust 10-11
kiaccel". ABTop: byty3os B.®., IIpaconios B.B., AkiinonepHoe o011ecTBo

"UznarensctBo "IIpocsenienue"



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

* http://window.edu.ru/ DiekrpoHHast OMOIUOTEKA YICOHUKOB U METOUICCKIX

MaTepHaioB

* http://www.math.ru Marepuassl mo MmaremaTuke B EquHOM KOJIEKIIMH

M (poBBIX 00PA30BATENBHBIX PECYPCOB

* http://www.bymath.ne t 'azera «Maremaruka» M3garensckoro goma «IlepBoe

CEHTAOPSI»

* http://www.uztest.ru 3agauu mo reomeTpun: HHPOPMALMOHHO-TIOMCKOBAsI

CHCTCMaA

* http://www.problems.ru KommnbioTepHass MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Marematuka. lllkona. Byaymiee. Caldt yauresst

marematuku A.B. IlleBknna

o http://www.etudes.ru MaremaTuueckoe oOpa3oBaHKe: MPOILJIOE U HACTOSIIIECE.

HNHTepHETONOIMOTEKA IO METOAMKE ITPEIIOJaBaHUs MaTEMAaTHKH

* http://www.exponenta.ru ITopranx Allmath.ru — Bcs marematuka B ogHOM

MCCTC

* http://www.allmath.ru TMpuknagHas MaTreMaTHKa: CIIPABOYHHUK

MaTCMaTHIYCCKHUX (I)OpMy.]I, IMPpUMCPHI U 3a1d491 C PCIICHUAMN

« http://math.rusolymp.ru 3agaunuk 11 IOATOTOBKU K OJIMMITUALAM [0

MaTE€EMaTHuKE


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/

* http://tasks.ceemat.ru 3anumarenapHast MaTeMaTuka — OJIMMIIHA/IbI, UTPHI,

KOHKYPCHI 110 MaTEMATHUKEC AJI1 ITKOJIbHUKOB

« http://www.math-on-line.com MareMaTU4YecKHUe OJIUMITHAIBI IS IIKOJILHUKOB

« http://www.olimpiada.ru MaremaTudecKkue OJIUMITUAIBI U OJTUMITUAIHBIE

3a1a4u


http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/




