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PaGouast mporpamMmma pazpaboTaHo B COOTBETCTBHH C:

denepanbHbiM _3akoHOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B
Poccuiickon @enepauum»;

[TopsinikoMm opraHu3alMK U OCYIIECTBICHUSI 00pa30BaTEIbHON I€ITEILHOCTH 10
OCHOBHBIM  001Ie00pa3oBaTebHBIM ~ MpOrpaMMaM —  00pa30BaTelbHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOILEro M CpPEIHEro OOIIero
oOpa3oBaHus;

denepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTENBbHBIM CTAaHAAPTOM CPETHETO
oO1iero obpazoBaHus, yTB. npukazom Munoopuayku Poccun ot 17.05.2012 No
413 (manee — ®I'OC COO);

dbenepanbHOl 00pa3oBaTEIBLHON MPOrpaMMOI CpellHEero 00IIero oopa3zoBaHus,
yTB. IpukazoM MunnpocsetieHus Poccun ot 18.05.2023 Ne 371,

nosiockeHreM o pabouux nporpammax MBOVY «Cpennsisi od1eo0pazoBaTenbHas
IIKOJIA C YTIyOJIEHHBIM U3YYEHUEM OTAEIbHBIX TpeaMeTOB No 38».
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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBasieTcs OOHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEIHErO
oO1ero o0Opa3oBaHusl, TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3YUYEHUs TUCLMILINH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOrO LHUKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (GOpMHpyEMOEe  MpU  U3YUYEHUU
00yYarouMMucsl MOHATUHHBIX OCHOB I'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUHN MPHU PEILICHUH T€OMETPUUYECKUX
3aJa4, yMEHUE BBIABUTaTbh M ONPOBEPrarb THMIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPH PEIICHUM 33/a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTHU
du3nyeckux 3anad.

Lenb ocBoeHust mporpammbl yaeOHOTo Kypca «['eomeTpusn» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEH OOydaroumxcs mpu
U3YUYEHUH T€OMETPUH, KaK COCTABISIONIEH MpeaAMEeTHOM obnactu «Maremaruka u
uHpopMaTUKa»  yepe3  oOecreueHue  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIOJIb30BaHUsI OoJjiee TIYOOKHMX TEOMETPUUYECKUX 3HAHUW W  JCHCTBUH,
CHEIU(PUUHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(PECCUOHAIBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJI30BAaHUEM MATEMAaTUKH.

[IpuoputeTHbIMU 3a7jauaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
pacIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCA:

pacuIMpeHHe NPEICTaBICHUS O TEOMETPUN KAK YaCTH MUPOBOM KYJbTYpPbI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPHUH C OKPYKAIOLIUM MUPOM;

(opMupoBaHuE MPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIINX MAaTeMaTHYECKUX MOJEIAX, MO3BOJSIOIIMX OIKCHIBATH U M3y4aThb
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE MOHATUITHOTO anmnapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOTO Kypca T€OMETPHUH;

(¢opMupoBaHue  yMEHHUs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn1 M yMEHHE MX NPUMEHATb, YMEHHs JOKa3blBaTh TEOPEMBI M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(opMuUpOBaHHE YMEHUS paclO3HaBaTh HA YEPTEXKAX, MOAEIAX U B pealbHOM
MUPE MHOTOIDAHHMKM M TejJa BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUYECKHE
MOJIEIIN;

dbopMUpOoBaHUE TOHMMAaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHMS
MaTEMaTUYECKUX TeOopuil, POpMUPOBAHHE TMOHMUMAHHUS POJIU AKCHOMATHUKH IpPH
IIPOBEJICHUN PACCYKICHUN;

dbopMUpOBaHUE YMEHHS BJIaJE€Th METOJAMH J0KAa3aTelbCTB M aJITOPUTMOB
pelIeHusl, YMEHUSI UX MPUMEHSATh, MPOBOAUTH J0KAa3aTEJIbHBIE PACCYXKICHHUS B
XO/JI€ PEIICHHS CTEPEOMETPUUECKHUX 3a/1a4 U 33]1ay C MPAKTUYECKUM COJIEPKAHUEM,
(dopMupoBaHuE TpEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  MPH



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  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
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
MOHATUSAMWY», PEICBAHTHBIMH T'€OMETPHHM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCHUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUAM Y4eOHOIo Kypca, a
dbopMHUpOBaHUE  JIOTHUYECKMX YMEHHH  paclpenenseTcs HE  TOJBKO  II0
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, IPUHIIMIUATIBHBIM BOIIPOCAM OOyYarOIIUeECs
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€OMETPUYECCKUX MPEICTABICHUN O0YyUYaIOIMIUXCS, PACIIHPSS M YTITyOssist
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 ~ cTepeoMeTpur. Touka, mpsmas, 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, NAPAJLIETbHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSMON
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 IPOCTpaHCTBE. [lapaienbHOCTh MIIOCKOCTEN: MapajuiebHbIE
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 ITUIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, MPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHAMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIMKYJSIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIISAPaX.

Yriael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYTI'PAHHBIN
yTOJI, JUHEWHBIM YTOJa ABYTPAHHOTO yriyla. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'DAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHU

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yrosnbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJIHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenumien, TPSAMOYTOJBHBIA — NApajuleeNUNe]] W  €ro  CBOMCTBA.
Kparuaiiiirie myTu Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBuibHas W yceu€HHass nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
IIPaBWIbHOW mnupaMuabl. [IpaBuibHBIE MHOTOTPpaHHUKM: NPABUJIbHAS NPU3Ma U



IIpaBUJIbHAS IIMPAaMHJA, IPAaBWIbHAA TPEYrojibHAs IHPaMHUAA U IIPABUIIBHBIN
TeTpasap, KyO0. IlpeacraBneHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
IOAEKasAp U UKOCadIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHaiu, YIJIb.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJIHOM TOBEPXHOCTH TMPSIMOM IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSAMOW MPU3MBIL.
[Inomanp OOKOBOII NOBEPXHOCTM M TMOBEPXHOCTH IPABWIBHON NUPAMMIBL,
TeopeMa O IUIOLIAAN YCEYEHHON TUPaMUIbI.

CuMmMmerprss B HPOCTPAaHCTBE. OJIEMEHTbl CUMMETPHM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHUMMETpusi B IPaBUIBHOM MHOTOI'PDAHHHUKE: CUMMETPHS
napajuielIenunea, CUMMETPUsS IPaBWIBHBIX IIPU3M, CHUMMETPHUSA I[PABUIBHON
MPAMHU/IBL.

BekTophl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIE, COHAIPABJICHHBIE W IMPOTUBOIOJIOKHO
HaIlpaBJIECHHbIE BEKTOPBl. PAaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CII0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOPA Ha YHCIIO.
[TonsaTre xoMmriulaHapHble BEKTOpPHI. lIpu3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBfA3b MEXIYy KOOPAMHATAMHU BEKTOpA U
KOOpPAMHATAMH TOYEK. YTOJN MexXay BekTopamu. CKalasipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

TeJsia BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHHYECKasi IOBEPXHOCTH,
cepuueckas TMOBEpPXHOCTh, oOOpasyromue mnoBepxHocTed. Tenma BparieHus:
[IJIMHAP, KOHYC, yCeu€HHBIH KOHYyC, cdepa, map. BzaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHNs Ha IUIOCKOCTH. Pa3BépTka munuHapa u koHyca. Cummerpust cdepsl U
mapa.

O6bEM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Tapajuiesnienunena v ciaeactBus u3 He€. OObEM mnpsiMOol U
HAKJIOHHOW MPU3MBI, WIMHIPA, MUPaAMHUAbI 1 KoHyca. O0BEM miapa U mapoBOTro
CerMeHTa.

KomOuHanuu Tenm BpaiieHUss W MHOTOrpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHMCaHHas okojo uwimHApa. Ilepeceuenne chepsr u mapa ¢
iockocThlo. Kacanme mapa u cdepsl miockocthio. [loHSTHE MHOTOTpaHHUKA,



OTIMCAHHOTO OKOJIO c(depbl, cdeppl, BNHCAaHHOW B MHOTOTPDAHHUK WA TEJIO
BpaILICHUS.

[Tmomans MOBEpXHOCTH LMIMHIpA, KOHYca, IUIOMaab cepbl u e€ vacreil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IMOBEPXHOCTEH
nonoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHnit MHOTOIPaHHUKOB M TEJI BPAILICHUS: CEUYCHUS LIWJIMHIpa
(mapayyienbHO W TMEPICHANKYISIPHO OCH), CEUYCHHS KOHyca (mapajjieiabHbIe
OCHOBAHHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METO/IbI OCTPOCHUS
CEUCHMI: METOJl CJIEA0B, METOJ BHYTPEHHEIrO MPOEKTUPOBAHUS, METOJ] NIEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepauuu HaJal BeKTopamu. BekTopHoe
YMHOKE€HUE BEKTOpOB. CBoOilCTBa BEKTOPHOrO YMHOXeHHs. [IpsMoyrosbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. Pasznoxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPH PEIICHUH TeOMETPUUYECKHUX
3ajad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxkenus: mpoctpanctBa. OtoOpaxkenus. [[BUKeHUST U paBEHCTBO (uryp.
OO6mue cBoicTBa JBWXKEHUWA. Bunpl JOBWKEHUN: MapajulebHBIM MEpeHoc,
LEHTpaJbHasl CUMMETpPHS, 3€pKajibHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nogodus. [psmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHA  POCCHMCKOro  0OIlecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl W JIPYroe), yMEHHUe
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,
UCIIOJIb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoiaa, cHhOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUW HAYKH M JICSITEIbHOCTHIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUI, pacCykAeHU, BOCHPUUMUYHUBOCTh
K MAaT€MaTUYECKHAM aCIIeKTaM Pa3JInYHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BocnuTaAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTHYeCKWe 3HAHUSA 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 3aHATUSAX 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 CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O 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 MAaTeMAaTHMYeCKUX 3HAHMM JUIs pelieHus 3agad B 00JacTu
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  pa3BUTUS HAyKW MW  OOIICCTBEHHOW  MPAKTUKH, IMOHUMaHHUE
MaTEMaTUYECKOM HayKH Kak cdepbl YeJIOBEUECKOW MeSTeIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS LUBUJIU3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypol KakK CpEJACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JesTeIbHOCTD
WHIUBUyAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble jjornyeckue aeficTBUA:

BBUBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSITUH, OTHOLIEHUWA MEXIYy MOHATUAMH, (HOPMYIUPOBATH
onpeaereHusl MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN NpPU3HAK KiacCU(UKAIUH,
OCHOBAHMS 11 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH IMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (GOpPMYyIUpOBaTH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTENILHBIE U OTPULATENbHbIC, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIIITH MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U NMPOTHUBOPEUNS
B (hakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;

JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M
MHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMbl€ ¥ OT IPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHMs, BbIOMpaTh  HaumboJee MOAXONAIMH ¢  y4eToM
CaMOCTOSTENIHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKie AeHCTBUA:



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
NPOBENEHHOTO  HAOJIIOIEHMs, UCCIEIOBaHUSA, OLEHUBATh  JTOCTOBEPHOCTh
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,
CHUCTEMAaTHU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3IMYHBIX BHUAOB M
dbopm npencraBiIeHus;

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
IEISIMU  OOIICHUS, SICHO, TOYHO, IPAaMOTHO BBIP@KAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHUS IO XOJy PELICHHUS 3a/auu,
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
nuainora, oOHapy)XKMBaTh pa3jIM4Me M CXOJCTBO IMO3WIHN, B KOPPEKTHOU (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:



COCTaBJIAATh IJIAH, aJITOPUTM PELIEHUS 3a/1ayM, BEIOUPATh CIIOCOO pEelIeHUs ¢
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH ¢ yU€TOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, 3JMOLMOHAIbHBIM HHTEJVIEKT:

BIaJ€Th  HABbIKAMU  [IO3HABaTEJbHOM  pedrekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUN U MBICIUTENbHBIX MIPOLIECCOB, UX PE3YJbTATOB, BIAJETh
crocobamMM CaMOIIPOBEPKH, CAMOKOHTpPOJSI IpolLecca M pe3yjbTara pelieHUs
MaTeMaTHUYeCcKOH 3a1auu;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBUSAM, OOBSICHITH IPUUMHBI
JOCTHKEHUSI WM HEAOCTHIKEHUSI pe3ysIbTaToOB NEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUAYaJbHON
paboTbl TOpH pelIeHUuH Y4YeOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
NEeSATEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOrOBapUBaThCS, OOCYXJaTh MPOILECC U Pe3yJbTar padoThI,
000011aTh MHCHHST HECKOJIBKHUX JTIOACH;

y4acTBOBaTh B I'PyHNOBBIX (opMax paboTel (0OCyx aeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUA C JPYrMMHU YJE€HAMU KOMAaHIbl, OLIEHUBATh
KayecTBO CBOEro BKJIa/Ja B OOLIMK MPOAYKT MO KPUTEPHUSAM, CHPOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJIEUCTBHUS.

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
NPOEKTUpOBaHUE (UTYP HA TIOCKOCTb, BBINOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

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 M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH AEHCTBUS HAJl BEKTOPAMU;

e pewmiaTh 3aJaud Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaxXO0JCHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSISI U3BECTHBIE METObI
MIPU PEIICHUU MaTEMaTHUYE€CKUX 3aJ1ay MOBBIIIEHHOTO M BHICOKOTO YPOBHSI
CJIOHOCTH;

e TMPUMEHATH NPOCTEUINHNE MpPOrpaMMHBIE CPEACTBA U  AIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJIEKaThb, MNPeOOpPa3OBBIBATh U HMHTEPHPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTekax U pUCYHKAX;

e TMPUMEHATH T[OJYYEHHbIE 3HAHWA HA MPAKTUKE: CpaBHUBATh U
aHaJM3UPOBATh PEAIbHBIE CUTYyAllUH, MPUMEHSATh U3YUYEHHBIE MOHATHS B
mpolecce TMOMCKAa pPElIeHUs MaTeMaTU4eckd  copMyIupoBaHHOU
po0JieMbl, MOJEIUPOBATh pPEalbHbIE CHUTYallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJICNIH C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN W TEOopeM, ammapara aiareOpbl, periarh MPaKTHYECKHe 3a/1aud,
CBSI3aHHBIC C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJIMYUUH;

e HMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOyyaromuics HayqIuTCs:



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 COOTHOIIEHUS MEXKY TUIONIAISIMU ITOBEPXHOCTENH U 00bEMaMU
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 reOMETPUYECKUE 3aa4l Ha BBIUUCICHUE YIIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKUA JO IUIOCKOCTH, B
1[€JIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MIPU PEIICHUU;
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 CTEPEOMETPUUECKHUX 3a/1aY;

IPUMEHATh  TMOJYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPABHUBATb,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIMU, IPUMEHSITh U3yUEHHbBIE
MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEabHBIE CUTyallMM HA SI3bIKE T€OMETPUH, HUCCIENOBATH IMOCTPOCHHBIC
MOJIEJIM C MCHOJIb30BAHUEM TEOMETPUUYECKUX TMOHATUA U TEOPEM,
amrapara ajreOphl, pemarth MPAKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIIUYHH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (undposrbie)
Kourpoubnsie | IlpakTnyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Brenenue B ctepeoMeTpuio 23 1 skysmart.ru
2 BzanMHoe pacnonoxeHue npsiMbIX B 5 1 skysmart.ru
MIPOCTPAHCTBE
3 [lapaynenbHOCTh NMPAMBIX U TUIOCKOCTEHN B 3 skysmart.ru
MIPOCTPAHCTBE
4 IleprieHIUKYISAPHOCTD NPSAMBIX U o5 skysmart.ru
IJIOCKOCTEW B TPOCTPAHCTBE
5 Vrel U paccTOSTHUS 16 http://mathnet.spb.ru/
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBe 12 http://mathnet.spb.ru/
[ToBTOpenue, 0000IIEHIE U CUCTEMATH3AITHS
8 - 5 2 skysmart.ru
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6



https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854
https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854
https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854
https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854
https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854

11 KIIACC

KosaunyectBo 1yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu@poBbIe
Ne i/ P KonrpoJsbnsie | IlpakTuyeckue (1upp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 AHamMTHYECKass TEOMETPHUS 15 1 http://mathnet.spb.ru/
5 [ToBTOpEeHME, 0000IICHUE 1 15 1 http://mathnet.spb.ru/
cucTeMaTu3alus 3HaHU
3 O0bEéM MHOTOTpaHHHKA 17 1 http://mathnet.spb.ru/
4 Tena Bpaenus 24 1 http://mathnet.spb.ru/
5 [Tnomaau moBEpXHOCTH U 0O0BEMBI 9 1 http://mathnet.spb.ru/
KPYTJIBIX TE
6 TIBHOKeHHs 5 1 http://mathnet.spb.ru/
7 [ToBTOpeHwue, 0606meHI:Ie u 17 ) Skvsmart.ru
CUCTEeMaTH3alus 3HAaHHUH Sysmatlid
OBLIEE KOJIMYECTBO YACOB 110 [TIPOI'PAMME 102 8 0



https://skysmart.ru/distant/guide/?ysclid=ll197jype0645164854

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne n/m Tema ypoka Kontpoabubie | IlpakTuyeckue Aara tupposLIe
Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoTsI padoThbI pecypesr
| mosxyroame
OcHOBHBIE TIpaBUJIa H300paKEHUS Ha https://resh.edu.ru/
1 PHUCYHKE MJIOCKOCTH, MapaJljIeJIbHbIX 1
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[lonsATHA cCTEpEOMETpUN: TOUKA, IpsAMas, https://resh.edu.ru/
IJIOCKOCTB, IPOCTpaHCcTBO. OCHOBHBIE
2 IIpaBUJIa U300paKeHUsI Ha PUCYHKE 1
IJIOCKOCTH, NMapajlIeIbHBIX IPSIMbIX
(OTpe3KOB), CepeIMHbI OTPE3Ka
[TonsATHSA: IepeceKaromecs IIOCKOCTH, https://resh.edu.ru/
3 IIEPECEKAIOIINECS IPSIMAast U IIIOCKOCTB; 1
MOJIyIIPOCTPAHCTBO
[TonsaTHS: MepeceKaronmecs MIOCKOCTH, https://resh.edu.ru/
4 IIEpPECEKAIOIINECS IPSIMAst U TIIIOCKOCTH; 1
MOJIyIIPOCTPAHCTBO
MHororpaHHuky, U300pakeHue https://resh.edu.ru/
) MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1
HECYIIECTBYIOIUX 00ObEKTOB
MHororpaHHuKy, H300paKeHUE https://resh.edu.ru/
6 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOINX OObEKTOB




AXCHOMEI CTCPCOMCTPHHU U IICPBLIC
CJICACTBUA U3 HUX

https://resh.edu.ru/

AKCHUOMBEI CTCPCOMETPUHU U IICPBBIC
CICACTBUA U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
cinencTBus U3 Hux. CrocoObl 3aanus
MPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHMs NPAMBIX U TUIOCKOCTEN

https://resh.edu.ru/

10

N3o00pakeHne ceueHnii mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pEbpa. M3o0pakeHue nepecevyeHus
MOJIy4YE€HHBIX TIOCKOCTEH.
PackpammBanue nocTpoOeHHBIX CEYEHUN
pa3HBIMH LIBETaMU

https://resh.edu.ru/

11

N300pakeHne ceueHuil mupamusl, Kyoa
Y TIPU3MBI, KOTOPbIE MPOXOAST Yepe3 Ux
pé6pa. U3o0pakeHne nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpairBanue mOCTPOCHHBIX CEUEHUN
pa3sHBIMH [IBETAMH

https://resh.edu.ru/

12

N3006paxenue cedeHunit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé€6pa. N3o0parkeHue nepeceueHus
MOJIyYEHHBIX TIOCKOCTEH.
PackpammBanue nocTpOCHHBIX CEYCHUN
pasHBIMH LIBETaMH

https://resh.edu.ru/

13

N300pakeHre ceueHuil mupamuipl, Kyoa
U TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 ux
pEbpa. M3o0pakeHne epeceueHus

https://resh.edu.ru/




MOJTYYEHHBIX MJIOCKOCTEH.
PackpammBanue nocTpoeHHbIX CEUEHUN
Pa3HBIMU LIBETAMU

14

Meton cnefoB i IOCTPOEHUS CEUEHUM

https://resh.edu.

ru/

15

Meron cnenoB U1 NOCTPOEHUS
cedyeHuil. CBOICTBA MepeceyeHmit
MPSIMBIX U IIJIOCKOCTEN

https://resh.edu.

ru/

16

Merton cienoB I HOCTPOCHHUS
ceueHuii. CBoIiCTBa nepeceyeHuit
NPSIMBIX H MJIOCKOCTEH

https://resh.edu.

ru/

17

[TocTpoeHue cedyeHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX qepTen(eP’I " 3aIlliCh HIaroB
MOCTPOCHUS

https://resh.edu.

ru/

18

[TocTpoeHue cedyeHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aUCH 1IaroB
MMOCTPOEHUS

https://resh.edu.

ru/

19

[TocTpoeHue cedeHuii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
IIOCTPOEHUS

https://resh.edu.

ru/

20

[TocTpoenue ceuenuit B nupamu/e, Kkyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
ITOCTPOEHUS

https://resh.edu.

ru/

21

[ToTOpenue mnanumerpun: Teopema o
MPONOPIMOHATIBHBIX OTpe3kax. [Tlogobue

https://resh.edu.

ru/




TPECYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceyeHMAX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS IJITAHUMETPUHU U CTEPEOMETPUU

https://resh.edu.ru/

23

KonTponbHas padota "Akcromsl
crepeomerpuu. Ceuenus"

24

B3aumMHoe pacnosnoxeHue npsMbIX B
npoctparcTBe. CKpenBarOIIUECs
npsiMbie. [Ipu3Haku CKpenmBarOmuxcs
npsmMbix. [lapamienbHblie npsiMbIe B
MIPOCTPAHCTBE

skysmart.ru

25

Teopema 0 CynieCTBOBAHHH U
€AMHCTBEHHOCTH IIPSIMOU MMapajuIeIbHON
JAHHOM MPSIMOM, TPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIKaUIeH Ha
JaHHOU npsiMoi. Jlemma o nepeceyeHuun
napaijiCJIbHBIX NPAMBIX ITJIOCKOCTBIO

skysmart.ru

26

[NapanenbHOCTh TpeX MPSIMBIX.
TeopeMa 0 TpEX napayyIeIbHBIX IPSIMBIX.
Teopema 0 CKpenMBaOIUXCS MPSMBIX

skysmart.ru

27

[TapamienbHOE TPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJlICILHOTO
npoektupoBanus. 300paxeHne pa3HbIx
¢buryp B napauienbHONH TPOEKIUN

skysmart.ru

28

[lenTpanbHas mpoeKuus. YToi ¢
COHAIPABJICHHBIMU CTOPOHAMU. YTOII
MEXAY MPSMbIMU

skysmart.ru



https://skysmart.ru/distant/guide/?ysclid=ll199wgpno816604451
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32[,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
Hncciaca0oBaHueC, CBA3aHHBIC C

skysmart.ru

29 PacroI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE
[lonsATHA: MapauIeIbHOCTD IIPSIMOU U skysmart.ru
IUIOCKOCTH B npocTpaHcTse. [IpusHak
30 MapajuIeIbHOCTH MPSIMON M TNIOCKOCTH.
CaolicTBa napamuienbHOCTH NPSIMON U
IJIOCKOCTH
I'eomeTpuyeckue 3a1aun Ha BBIYMCICHUE skysmart.ru
31 U J10Ka3aTeIbCTBO, CBA3AHHBIC C
[apAJUIETBbHOCTBIO MPSAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE
ITocTpoeHune cedeHns, IpOXOAIIEro skysmart.ru
32 4yepes JaHHYIO MPSAMYIO Ha YEPTEXKE U
MapaIeNbHOTO IPYTron npsiMoil. Pacuér
OTHOLIEHUU
[TapamiensHas mpoeKLus, IPUMEHEHUE skysmart.ru
33 ISl TIOCTPOEHUS CEYeHUH Ky0a U
napayuienenuneaa. CBoicTaa
napajuleJenunea u Ipu3Mbl
34 [TapamiensHble miockocTy. [IpusHaku skysmart.ru
[IapAJUIEIbHOCTH ABYX IUIOCKOCTEN
Teopema o nmapaienbHOCTH U skysmart.ru
€IMHCTBEHHOCTH IIJIOCKOCTH,
35 MPOXOALICH Yepe3 TOUKy, He

MMpUHAJICIKAIITY O JaHHOH MJIOCKOCTH U
CIIEACTBUS U3 HeE
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CaoiicTBa napaiesbHbIX IOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IepeceyeHust

skysmart.ru

36 MIPU TIEPECEUCHUHN JIBYX MapauIeIbHBIX
IIJIOCKOCTEH TpeThen
CaoiicTBa napaiesibHbIX MIOCKOCTEH: skysmart.ru
00 oTpe3Kax nmapayljIeIbHBIX IPSIMBIX,
37 3aKTIOYEHHBIX MEXKIY MapauieIbHBIMI
IIJIOCKOCTSIMU; O TIEPECEYEHUH MPSIMOiL C
NBYMS IapaJIJIENbHBIMU INTIOCKOCTSIMU
38 [ToBTOpenue: Teopema [Tudaropa Ha skysmart.ru
IUIOCKOCTH
39 [ToBTOpPEHME: TPUTOHOMETPHUS skysmart.ru
MPSIMOYTOJIHOTO TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U MPSIMOYTOILHOTO skysmart.ru
napajienenumnena
41 Brruncnenue UHH OTPE3KOB B Ky0Oe 1 skysmart.ru
MPSIMOYTOJIbHOM TapajieJenuIeae
[IeprieHIMKYASAPHOCTD NIPSAMOU U skysmart.ru
42 mrockoctu. [Ipu3nax
MEePIEHIUKYISIPHOCTH MIPSMOUN U
IUIOCKOCTH
[TeprieHIMKYASPHOCTD MIPSAMOU U skysmart.ru
43 mnockoctu. [Ipuznax
MEePIEHNKYIISIPHOCTH TIPSIMOUN U
IUIOCKOCTH
Teopema o CylIeCTBOBAaHUU U skysmart.ru
44 €MHCTBEHHOCTHU MPSIMOU, TPOXOAAIIEH

Yyepe3 TOYKY IPOCTPaHCTBA U
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HepHCHHHKyHHpHOﬁ K IIJTOCKOCTH

[InocKkOCTH U EPIIEHIUKYIIIPHBIE UM

skysmart.ru

45 MpsiMble B MHOTOTpaHHHKAX
Il moxyroame
46 [TnockoCTH U epHEeHAUKYIISIPHBIE UM skysmart.ru
NpsIMbIE B MHOTOTpaHHHKaX
[lepnieHAMKYJISIp M HAKIIOHHAS. skysmart.ru
47 [TocTpoeHue nepneHMKyaspa u3 TOUKH
Ha TPSIMYIO
[leprienquKyIap 1 HAKIOHHAS. skysmart.ru
48 [TocTpoeHne MepreHIUKYIApa U3 TOUKH
Ha MPSMYIO
49 Teopema o TpEX mepHEHNKYIIAPAX skysmart.ru
(npsimast u oOpaTHast)
50 Teopema o TpEX NepHeHIUKYIApaAx skysmart.ru
(npstmast m oOpaTHas)
51 VYT01 MeXay CKpelnBatOIIUMUCS skysmart.ru
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSIMBIX C skysmart.ru
52 MTOMOIIBIO TIEPTICHANKYIAPHBIX
IIJIOCKOCTEH
53 OpTOroHaIbHOE TPOEKTHPOBAHHE skysmart.ru
[Toctpoenue ceueHuii Kyba, IpU3MBbL, skysmart.ru
o4 [IPAaBUJILHOM ITUPaMUBI C IIOMOLIBIO
OpPTOTOHAIILHOM MPOEKITUH
55 [TocTpoenue ceueHuit kyoa, MpU3MBlI, skysmart.ru

MIPaBUJILHOM IUPaMUIbI C TOMOLIBIO
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OpTOFOHaHBHOﬁ MMpOCKINU

CuMMeTpust B IPOCTPAHCTBE

skysmart.ru

56 OTHOCHUTEIBHO II0cKocTH. [Imockoctn
CUMMETPUI B MHOTOTpaHHHKaX
57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU skysmart.ru
U IIJIOCKOCTH KakK CJIEACTBUE CUMMETPUHU
58 [IpaBunpHBIE MHOTOTpaHHUKU. Pacyér skysmart.ru
paccTOsHUM OT TOYKHU 10 IJIOCKOCTH
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér skysmart.ru
pPaccTOSTHUM OT TOYKHU 10 IIOCKOCTH
CrniocoObl OMyCTUTh EPHEHIUKYIISAPBI: skysmart.ru
60 CHMMETPHSI, CIIBUT TOYKHU TIO
MapaJuIeIbHOMN IPSIMOU
61 CaBur no HenapaienbHON IPSIMOH, skysmart.ru
U3MEHEHHUE PACCTOSIHUM
KonrponbHas pabdora "B3anmuoe
62 PacIoI0KEHHUE NPSAMBIX U INIOCKOCTEN B
npocrpaHcTae”
[ToBTOpEHME: Yroa Mexy NpsIMBIMU HA https://uchi.ru/
63 IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB
[ToBTOpEHME: YrOa MEXITY https://uchi.ru/
64 CKPEILLMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE
['eomeTpuyeckre METO bl BEIUUCICHUS https://uchi.ru/
65 yIJIa MeXIy NMPsSMBIMU B

MHOT'OrpaHHUKax
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66

JIByrpansslii yroa. CBOMCTBO JMHEWHBIX
YIJIOB IBYTPaHHOIO yIJIa

https://uchi.

ru/

67

[TepnenauKyIsIpHBIE TIOCKOCTH.
CaoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
IJIOCKOCTEN

https://uchi.

ru/

68

[Ipu3Hak nepneHIuKyJISpHOCTH
IIJIOCKOCTEH; TEOpeEMa O NPsAMOK
MepeCceUeHUs ABYX MIOCKOCTEN
[IEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

https://uchi.

ru/

69

[IpstmoyronbHBIN Napaienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napauleIenunen1a

https://uchi.

ru/

70

TeopeMa O AraroHajaiu MnpsaMOyrojJbHOIro
napajjiejenuicaa u CJICACTBUC U3 Heé

https://uchi.

ru/

71

CrepeomeTpruuecKHe U MPUKIATHBIE
3a/1a41, CBSI3aHHBIE CO B3aUMHBIM
PaCIIONI0KEHUEM NPSIMBIX U INIOCKOCTH

https://uchi.

ru/

72

HOBTOpeHI/IeZ CKpCHIUBAIOIHECS
IpsAMBIC, ITapaAJIJICIbHBIC ITJIOCKOCTH B
CTaHAAPTHBIX MHOT'OI'paHHUKaxX

https://uchi.

ru/

73

[Tapa mapanienbHbIX IUIOCKOCTEN Ha
CKPELLMBAOLIUXCS IPSIMBIX, PACCTOSIHUE
MEXly CKPELIUBAIOIUMUCS NPSAMBIMU B
MIPOCTBIX CUTYAIUSIX

https://uchi.

ru/

74

Paccrosinue oT TOYKH 10 TTOCKOCTH,
PacCTOSIHUE OT MPSIMOH 10 TIIOCKOCTH

https://uchi.

ru/

75

Beluncnenue pacCTosIHUN MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMHU C

https://uchi.

ru/




IIOMOIIBIO HepHCHI(HKYHHpHOﬁ
IIJIOCKOCTH

TpéxrpaHHsblil yroj, HepaBeHCTBaA VIS
TpeXrpaHHbIX yrioB. Teopema

https://uchi.ru/

76 [Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yTIila

77 DrneMeHTHI chepruecKoil TeOMETPHUHU: https://uchi.ru/
reoJie3n4YecKre JMHUHN Ha 3emiie

78 Kontponbnas padora "Yribl u
paccrosiHus"

29 CucreMaTn3anys 3HaHAH http://mathnet.spb.ru/
"MHoOrorpaHHuK 1 €ro 3J1€MEHTHI"

80 [Tupamuga. Buasl nupamui. http://mathnet.spb.ru/
[IpaBuiibHas nupamMuga

81 [Ipusma. IIpsimas u HaKJIIOHHAs TPU3MBI. http://mathnet.spb.ru/
[IpaBunpHas npusma

82 [Ipsamoii napaienenunes, http://mathnet.spb.ru/
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Beinykiieie MHOrorpanHuku. Teopema http://mathnet.spb.ru/
Ditnepa
Beinykieie MHOrorpanHuku. Teopema http://mathnet.spb.ru/

84 Otinepa. [IpaBunbHble U
MOJIyIIPaBUJIbHbIE MHOTOI'PaHHUKU

85 KontposnbHas padora "MHuororpasHuku"

86 [TonsiTE BeKTOpa HA MJIOCKOCTH U B http://mathnet.spb.ru/
MIPOCTPAHCTBE

87 CyMMa BEKTOPOB http://mathnet.spb.ru/




http://mathnet.spb.ru/

88 Pa3nocTh BekTOpOB 1
89 TIpaBmI0 MapasIeenunena 1 http://mathnet.spb.ru/
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 http://mathnet.spb.ru/
Paznoxenue BekTopa o 6asucy Tpéx http://mathnet.spb.ru/
91 BEKTOPOB, HE JIGKAITUX B OJTHOM 1
TUTOCKOCTH
92 CKaJApHOE IPOHN3BEICHNE 1 http://mathnet.spb.ru/
93 Brruncnenue yria Mex1y BEKTOpamMu B 1 http://mathnet.spb.ru/
IIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 http://mathnet.spb.ru/
95 IIpocTeiinme 3a1a49u ¢ BEKTOPAMH 1 http://mathnet.spb.ru/
96 IpocTeiimye 3212491 ¢ BEKTOPAMU 1 http://mathnet.spb.ru/
97 IIpocreiine 3agaun ¢ BEKTOpaMu 1 http://mathnet.spb.ru/
98 O0o0mIeHne 1 cucTeMaTH3aIHs 3HAHU I 1 http://mathnet.spb.ru/
99 OG600IeHe U CHCTEMATH3AIUs SHAHUH 1 http://mathnet.spb.ru/
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTposbHAs paboTa 1
102 O0o001IeHre 1 cucTeMaTH3aIus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne i/m Tema ypoka Kontposbubie | IlpakTudeckue Aata tuposhie
Bcero u3yuyeHusi | oOpa3oBarTesibHbIE
padoTsI padoThI pecypesr
| moayroaue

1 [ToTOpenue Temul "KoopanHaTsl BEKTOpa 1 http://mathnet.spb.ru/
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"

5 [ToBTOpenue Temsl "CkansapHoe 1 http://mathnet.spb.ru/
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue Temsl "Brrunciienue yria 1 http://mathnet.spb.ru/
MEXK/Ty BEKTOpaMH B IMpoCcTpaHCTBE"

4 [ToBTOpeHue Temsbl "YpaBHEHUE NIPSIMON, 1 http://mathnet.spb.ru/
MIPOXOJISIIEH Yepe3 ABE TOUKH"

5 VYpaBHeHUE IIOCKOCTH, HOPMAJlb, 1 http://mathnet.spb.ru/
ypaBHEHHUE MJIOCKOCTH B OTpPE3Kax

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 http://mathnet.spb.ru/
ypaBHEHHUE MJIOCKOCTH B OTpPE3Kax

7 Bekropnoe nmpousBseneHue 1 http://mathnet.spb.ru/

8 JluHeiiHble HepaBEHCTBA, JIUHEHHOE 1 http://mathnet.spb.ru/
MPOrPaAMMHUPOBAHUE

9 JIuHeiiHbIe HEpaBEHCTBA, TMHEMHOE 1 http://mathnet.spb.ru/
MporpaMMHUpPOBaHUE

10 AHanuTHYeCKuEe METObI pacuéra yria 1 http://mathnet.spb.ru/

MCKAY IMPAMBIMH B MHOT'OT'PAHHUKAX




AnanmuTuueckue METOAbI pacqéTa yria

http://mathnet.spb.ru/

1 MEXAY IIJIOCKOCTSIMU B MHOT'OTpPaHHUKAX

12 dopmyiia pacCTOSIHUA OT TOYKHU JI0 http://mathnet.spb.ru/
MJIOCKOCTH B KOOPAMHATaX

13 Haxoxnenue paccTOSHUN OT TOYKH 10 http://mathnet.spb.ru/
TUIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHUNA OT TOUYKHU 10 http://mathnet.spb.ru/
MJIOCKOCTH B MPABUJILHOW MUPAMUJIE

15 KonTtponpHas padora "AHanuruyeckas
reomerpus"

16 CedeHuss MHOTOIPaHHUKOB: CTaHAAPTHBIC https://educont.ru/
MHOTOTPaHHUKH

17 CeueHNs MHOTOTPAHHHUKOB: METOJT CIIE/IOB https://educont.ru/
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIC https://educont.ru/

18 MJIOCKOCTH, NEPECEUEHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHbIe TPSMBIE U TITIOCKOCTH: https://educont.ru/
MapasuieIbHbIE CEUEHUS

20 [TapaynenbHble PSAMBIE U TUIOCKOCTH: https://educont.ru/
pacy€T OTHOLIEHUI
[TapannensHbIE IPSAMBIE U IUNIOCKOCTH: https://educont.ru/

21 YTIIBI MEXy CKPELIUBAIOIUMUCS
MPSMBIMHU
[lepnieHauKyISIpHBIE NPSIMBIE U https://educont.ru/

29 MJIOCKOCTH: CTaHIapTHBIE Maphl

NEPNCHAUKYJIIPHBIX IJIOCKOCTEM U
MMpsAMbIX, CHAMMCTPHUH MHOT'OI'PaHHHKOB




23

[lepnienauKynApHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMa O TPEX
HEepIEeHIUKYIIsIpax

https://educont.ru/

24

[IepnenaukysipHbIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOT'OIPaHHUKAX

https://educont.ru/

25

[ToBTOpEHME: TUTOIIA M
MHOTOYT'OJIbHUKOB, ()OPMYJIbI [Tt
rIoniaiel, cooopakeHus moa00ust

https://educont.ru/

26

[ToBTOpenue: mionanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JITsI
TJI0IAJIeH, COOOpaXKeHUsI o100

https://educont.ru/

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIEHUKOB, (DOPMYJIBI JITSI
riomiaiel, cooopakeHus moaoous

https://educont.ru/

28

[Inomany ce4eHUt MHOTOIPAHHUKOB:
IUIOLIAIM IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00u s

https://educont.ru/

29

[Tnomaau ce4yeHnii MHOTOIrPaHHUKOB:
TUTOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://educont.ru/

30

KonTtponsHas padora "[loBropenue:
MHOI'OI'PaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaienenunena

https://resh.edu.ru/

32

3amaun 00 yaBOoeHUH Ky0a, 0 KBapaType
Ky0a; O TPUCEKIINH yTia

https://resh.edu.ru/




CTepeOMeTpI/I‘-ICCKI/Ie 3aJa4u, CBA3aHHBIC C

https://resh.edu.

ru/

33 00BEMOM TIPSIMOYTOJIBHOTO

napajuienenuneaa

IIpuknagneie 3a1a4u, CBSI3aHHBIE C https://resh.edu.ru/
34 BBIYHCIICHHEM 00BEMA MPSIMOYTOJILHOTO

pAMOY

napasuiesienunena
35 O0BEM IPSIMOI TPU3MBI https://resh.edu.ru/

CrepeoMeTpuUeCcKIe 3a4aul, CBI3aHHEIC C https://resh.edu.ru/
36 Y P

BBIYHUCIIEHHEM 00bEMOB MPSAMON MPU3MBI
37 [Ipuknagneie 3a1a4n, CBI3aHHBIE C https://resh.edu.ru/

00BEMOM TIPSIMON TTPU3MBI

Brranciaenue 006EMOB TeEN ¢ TOMOILBIO https://resh.edu.ru/
38 onpenenéHHoro uHaTerpaiga. Oobém

HAaKJIOHHOM IPU3MBbI

Brranciaenne 006EMOB TeN ¢ ITOMOILBIO https://resh.edu.ru/
39 onpeaenéHHoro uarerpaita. O0bpém

MU PAMHU/IBI
40 dopmyna oobéMa nupamuibl. OTHOILIEHUE https://resh.edu.ru/

00BEMOB NMUPaMU/T C OOIIUM yTIIOM

dopmyna o0séma upamuasl. OTHOILIEHNE https://resh.edu.ru/
a1 pMy p

00BEMOB NUpaMKJ ¢ OOIIUM YIIIOM

CrtepeoMeTpHUUECKHUE 3a0a4, CBSI3aHHEIE C https://resh.edu.ru/
42 PEOMETD

00BbEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeomeTpuuecKme 3a/1a4u, CBsI3aHHbBIE C https://resh.edu.ru/

00BEMaMH THPaAMUIBI
44 [Ipuknaaneie 3agauun o Teme "OO0bEMBI https://resh.edu.ru/

Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM




MMPpU3MBI

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI

https://resh.edu.

ru/

45 Ten", cBsi3aHHbIE ¢ 00BEMOM MTUPAMHU/IBI
Il npoayroamue

46 [Tpumenenne 06bEMOB. Beruncienue https://resh.edu.ru/
paccTostHUS 70 TIIOCKOCTH

47 KontponbHas padota "O0bEM 1
MHOTOTpaHHHKA"
Hunmaapuyeckas MOBEPXHOCTb, https://resh.edu.ru/

48 o0pa3yromue HUIHHIPTIECKON
MMOBEPXHOCTH

49 Hununaap. [psmoi KpyroBou HUIUHIP. https://resh.edu.ru/
Imonaas MOBEPXHOCTU HMIIMHAPA

50 Konunueckas moBepxXHOCTh, 00pa3yromnme https://resh.edu.ru/
KOHHUYECKOM noBepxHocTu. Konyc

51 CeueHue KOH}“Ica MJIOCKOCTBIO, https://resh.edu.ru/
napajyieIbHOM MIOCKOCTH OCHOBAHUS

59 Yceuénnslil konyc. M300paxenue https://resh.edu.ru/
KOHYCOB M YCEYEHHBIX KOHYCOB

53 Hnomavzu, OOKOBOI MMOBEPXHOCTH U https://resh.edu.ru/
MOJIHOW MOBEPXHOCTH KOHYCa

54 Hﬂomaim) OOKOBOIi MOBEPXHOCTH U https://resh.edu.ru/
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha https://resh.edu.ru/

55 JIOKA3aTeJIbCTBO U BHIYUCIICHHE,

MOCTPOCHUEM CEUEHUH IIMIMH]IPA, KOHYyCca




56

CrepeomeTpuueckue 3aJauu Ha
JIOKa3aTeIbCTBO M BEIYHCIICHHE,
MOCTPOEHUEM CEUCHUH HWJIMHAPA, KOHYCa

https://resh.edu.

ru/

57

HpI/IKJ'Ia}IHBIG 3aaa4u, CBA3aHHBIC C
NUJIMHAPOM

https://resh.edu.

ru/

58

HpI/IKJIa,HHBIG 3aaa4u, CBA3aHHBIC C
OUIIMHAPOM

https://resh.edu.

ru/

59

Cdepa u map

https://resh.edu.

ru/

60

[lepeceuenue cdepsl u mapa c
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3o6paxenue mapa

https://resh.edu.

ru/

61

[lepeceuenue cheps! u mapa ¢
ockoctrio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. By 1 m300paskenue mapa

https://resh.edu.

ru/

62

VYpasuenne cheprl. [Lmomans chepsr u e€
yacTeu

https://resh.edu.

ru/

63

Cummerpus cheps! u mapa

https://resh.edu.

ru/

64

CrepeomeTpuyeckue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(pepoii U mapom,
MOCTPOCHUEM MX CEYEHUN TIOCKOCTHIO

https://resh.edu.

ru/

65

CrepeomeTpuyeckHe 3aJjaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHUEM MX CEYCHUN TIOCKOCTHIO

https://resh.edu.

ru/

66

[Mpuknangneie 331241, CBSI3aHHBIE CO
cdepoii u mapom

https://resh.edu.

ru/




67

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIaPTHBIC
moa00us

https://resh.edu.ru/

68

Pazmmuanbie KOM6I/IHaIII/II/I TCJI BpalliICHUA U
MHOI'OTpaHHUKOB

https://resh.edu.ru/

69

3anauu o teMe "Tena v MOBEpXHOCTH
BpaieHus"

https://resh.edu.ru/

70

3anauu o reMe "Tena ¥ MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/

71

KoHnTtponbhast padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6ném mumuHApa. Teopema 00 00bEMe
MMpAMOIro HUJInHApAa

http://mathnet.spb.ru/

73

Brrancnenue 06bEMOB Tel € TOMOIIBIO
omnpenenéHHoro uHTerpana. OobsEm
KOHyca

http://mathnet.spb.ru/

74

ITnomaayn GOKOBOU M OJIHOK
MOBEPXHOCTH KOHYyCa

http://mathnet.spb.ru/

75

CrepeomeTpuuecKme 3aJ1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIIIMH/IPA,
KOHyca

http://mathnet.spb.ru/

76

[Tpuxnagasie 3agaun 1o reme "O0BEMBI U
TIJIOIIA M TTIOBEPXHOCTEH Te"

http://mathnet.spb.ru/

77

O06bEM 11apa 1 MapoBOTo CEKTOpa.
Teopema 06 006béMe 1rapa. [Tnomam
cdepsl. CTepeoMeTpuiecKue 3a1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
11apa, apoBOro CerMeHTa U 1apoBOTro

http://mathnet.spb.ru/




CeKTopa

78

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
rtoma b0 cepbl. COOTHOMICHUST MEXKTY
IUIOINAASIMU TIOBEPXHOCTEH U 00bEMaMHU
MOJOOHBIX TEN

http://mathnet.spb.ru/

79

[TooOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o0bEMa Ipu o 100U H.
CrepeoMeTprUUeCKre 3a1a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEI M IUIOIIAICH
MTOBEPXHOCTEN

http://mathnet.spb.ru/

80

Kontponbnas padora "Ilnomamu
MOBEPXHOCTU U 0O0BEMBI KPYTIIBIX T

81

JIBrxenus npoctpaHcTBa. OToOpakeHus.
JIBmxeHus u paBeHCTBO (uryp. O6mue
CBOMCTBA IBUKCHUU

http://mathnet.spb.ru/

82

Buael nBukeHnit: napaiebHbII
MEPEHOC, IEHTPAIIbHAs! CHMMETPHS,
3€pKaJbHasi CAMMETPHS, TOBOPOT BOKPYT
MPAMOM

http://mathnet.spb.ru/

83

[IpeoOpazoBanus nogobus. [Ipsimas u
cthepa Diinepa

http://mathnet.spb.ru/

84

FCOMCTpI/I‘IeCKI/Ie 3ala4i Ha IPUMCHCHHUEC
JBUXCHUA

http://mathnet.spb.ru/

85

Kontponbnas padora "BekTopsl B
npocTpaHcTse”

86

O6o6maromee nmosropenue 11 monsaruit u
METOJI0B Kypca reometrpuu 10-11

http://mathnet.spb.ru/




KJIaCCOB, CUCTEMATH3alHsl 3HAaHUI:
"ITapannenbHOCTh NPAMBIX U IIOCKOCTEH
B IIpocTpaHcTBe"

87

O6o6mmatoniee nopropenue 11 nonsituii u
METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3aIlHsI 3HAHHM:
"BexTops! B mpocTpaHcTBe"

http://mathnet.spb.ru/

88

O6o6maromee moBropenue 11 mouHsaTuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHU:
"BekTopsbl B mpocTpaHcTse"

http://mathnet.spb.ru/

89

O6o6maromee moropenue 11 mousaTuii u
MeTO0/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIlHsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

http://mathnet.spb.ru/

90

O6o6maromee noropenue 11 mouaTuii u
MeTO0/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aI1sl 3HAHUM:
"O6beM MHOTOTpaHHUKA"

http://mathnet.spb.ru/

91

O6o6maromee nopropeHue 11 moHaTuii u
MeTO0/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIMsI 3HAHWI:
"ITnomaay moBEpXHOCTH U 00BEMBI
KpyIJibIxX Ten"

http://mathnet.spb.ru/

92

O6o6maromee moropenue 11 moHsaTuii u
MeTO0/1I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMaTH3aIlus 3HAHUM:
"ITnomaay MOBEpXHOCTH U 0OBEMBI
KpyIJibIX Ten"

http://mathnet.spb.ru/




93

Hroropas KOHTPOJIbHAA pa60Ta

94

HtoroBas kKoHTpoJbHASA paboTa

95

[ToBTOpenue, 0600IIEHUE U
CHCTEMATU3allUs 3HAHHUH

http://mathnet.spb.ru/

96

HcTopus pa3BUTHUsI CTEPEOMETPUHN KAK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

http://mathnet.spb.ru/

97

Ucropust pa3BUTHS CTEPEOMETPUM KaK
HAyKH U € poJib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

http://mathnet.spb.ru/

98

HcTopus pa3BuTHS CTEpEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

http://mathnet.spb.ru/

99

HcTopus pa3BuTH CTEpEOMETPUH Kak
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

http://mathnet.spb.ru/

100

Hcropus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://mathnet.spb.ru/

101

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://mathnet.spb.ru/




Ucropust pa3BuUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUU

http://mathnet.spb.ru/

102 1
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB ITO 102

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anrebpa W Hayaja MaTEMaTHYECKOTO aHajin3a, T'€OMETpHS.
I'eomerpus, 10-11 xmacesl/ Atanacsu JI. C., byryzos B.®., Kagommner C. b.,
AxunonepHoe obuectBo «M3narensctBo «lIpocBenienuey

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

Maremaruka: anrebpa W Hayajlla MaTEMaTUYECKOro aHaju3a, T€OMEeTpus.
I'eomerpust, 10-11 kmaccel/ Atanacsu JI. C., byry3zoB B.®., Kagomues C. b.,
Axnmonepuoe o6mectBo «M3marensctBo «lIpocBernienuey

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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