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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, Tak Kak 00OECIIeYnBAET BO3MOKHOCTh U3yU€HUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOW HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO IUKIIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOPMUpPYEMOE€  TpU  HU3YyYEHUU
00y4arIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
INOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MpPU PEIICHUH M€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUraTb M ONPOBEPraTh TIMIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELIEHUH 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyvaroumxcs Ipu
U3y4eHUH TeOMEeTpPUH, KaK COCTABJIAIOLIEH MpenIMeTHON obsacTu «MaremaTuka u
uHbpopMaTuKa»  4yepe3  OoOecleueHHWe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHUsl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCMCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJIsl YCIEIIHOTO NPO(PECCUOHATBHOIO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHUKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONINMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciIMpeHe MPEeACTaBICHUSI O TEOMETPUU KaK YaCTU MUPOBOM KYyJIBTYpbI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUU C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSX, MO3BOJISIIOUIMX ONMCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPYKAIOUIEro MUPA, 3HAHUE MOHSATUIHOIO anmnapara no pasaeiny
«CtepeomeTpusi» yueOHOro Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HEeCTaHJApTHBIE CIIOCOOBI peIIeHNUs 3a1ay;

(opMHpOBaHNME YMEHHUS PacllO3HABaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUPE MHOTOTPAHHHMKM M Tejla BpALLEHUS, KOHCTPYHMPOBAaTb I'€OMETPUUECKUE
MOJIEIIN;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpPU
IIPOBEJICHUM PACCYKICHHUIA;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX NPUMEHSATh, NMPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPKAHUEM,
(opMUpOBaHHE MpPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUT
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUIEKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanrue (PyHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNUN MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpusi» B
10-11 «xmaccax sBasgtorcs: «lIpsgmMble W MJIOCKOCTM B  MOPOCTPAHCTBE»,
«MHororpanHukn», «Tena  BpameHus», «BeKToppl W  KOOpAWHATHI B
MIPOCTPAHCTBE», «J|BMIKEHUS B MPOCTPAHCTBE.

CdhopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHSATUSIMI», PEJICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COAEPKATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUW  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojmaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepanbHON padoueit
pPOrpamMMbl, pacnpeleNEHHbIM MO TojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4ToObl KO BCEM OCHOBHBIM, MMPUHIMITMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamjaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYaroIIMXCs, PACIIUpsIs U yrayomusis
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexos kK U3y4EHUIO TEOMETPUHN Ha YTIIyOIEHHOM YPOBHE TIO3BOJISICT:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHHs, TOCTPOCHUS
WHIUBUTYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTuka;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
00muM 1 IpoeccoHaTEHBIM 00pa30BaHUEM.

Ha wu3ydenue ydebHOro kypca «['eomeTpusi» Ha yriyOJEHHOM YypOBHE
otBoauTcs 204 yvaca: B 10 kimacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJEJIII0).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpempyBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHusA. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajdap, Napaulelenumne],
MMOCTPOCHHUE CEYCHHUI.

[lepnenAMKYISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIECHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBIE WM NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
IIEPIIECHIUKYJIIPHOU IJIOCKOCTH. OpTtoroHajibHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  IIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: MpU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHIUKYIAPaXx.

Yrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INUIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YIoJI ABYTPAHHOTO yrijla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpm3ma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsMOYTOJbHBIA — INMAapajuleNieNUIE]] W  €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuja,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBUIbHOW nHUpaMunbl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAMHIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAadJp,
JNOAEKAdIP U UKOCADIP.

BbluniciieHue 31€MEHTOB MHOIOIPAaHHUKOB: pE&Opa, JAuMaroHajau, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOW TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MHUPAMUIBI,
TeopeMa O IUIOWAAN YCEYEHHOW MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
IIAPAMUJIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEAPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronmpHasg  cucrtemMma  KOOpAMHAT B
npocrpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMM BEKTOpA H
KOOpJIMHAaTaMH TO4YEK. YTOJN Mexay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesa Bpalmenus

[MoHATHS: TMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyroliue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiiokeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmmHapa u koHyca. Cummetpust chepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJBHOTO Mapaiienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIMIMHAPA, TUpaMUabl 1 KoHyca. OO0BEM I1apa U mapoBOTo
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJO c¢epbl, cepbl, BNMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIomanas chepbl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUYEHUS IUITUHIpa
(mapaJulenbHO M MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (TmapajuiesibHbIe
OCHOBaHHIO U MPOXOJAIINE YEPE3 BEPUIMHY), CEUEHU 1Iapa, METObI IIOCTPOEHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHud. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B pocTpaHcTBe. KoopauHatel BekTopa. PasnoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHUH T'€OMETPUUYECKHUX
3amad.

JABUKeHHs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBIWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CUMMETPUs, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpa:xknanckoe BocIUTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4I€Ha  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMH,
IpoLenyp TpakKJAHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI U JAPYroe), YMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTHUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JIOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOIO C NMPAaKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) scTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370pOBOE THUTAHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUH U
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpya0oBO€E BoCIIMTAHUE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccur © peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYECKO€e BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIMSHUS
COIMAIbHO-PKOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY>Kalollle Ccpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEHYECKON JesTEeNbHOCTU, STaloB €€
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOdW KaK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYI0 U WCCIEIOBATEILCKYIO JIESITEIBHOCTD
WHMBUTyaJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

Ba3oBble Jjornyeckue A1eicTBHA:

BBISIBJSITH M XapPaKTEPU30BaTh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  MPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOJACHUAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIKOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT IPOTUBHOTO), BRICTPAUBATh apTyMEHTALINIO, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAINIMA ¢ yIETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMNPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBEIEHHOTO  HAOMIOACHUSA, HCCIEAOBaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh €UIUTH MHPOPMAIMY, AHHBIX, HEOOXOTUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMATU3UPOBAaTh U HUHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX N TIMCBMECHHBIX TCKCTAaX, AaBaThb ITOJACHCHUSA I10 XOI[y peIHeHI/IH 3agavyu,
KOMMEHTHPOBATH IOJIyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMbl, pelaeMol 3ajadd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,;

NPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BJaJeTh HAaBBIKAMH  TO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS WJIM HEJOCTHKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYXIATh TNPOIECC W PE3yIbTaT padoTHI,
0000111aTh MHEHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHA,
«MO3TOBBIE IITYpMbl» W HWHBIC), BBHINOIHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oGyyaroniuiicss Hay4uTCs:

+ CcBOOOJIHO ONEPHPOBATH OCHOBHBIMHU IOHSTUSMHU CTEPEOMETPUH IPU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PaCcCyKICHU;

+ TPHUMEHITh aKCHOMBI CTEPEOMETPUU U CIEACTBHUS M3 HHUX MPU PELICHUH
reOMEeTPUUECKUX 3a/1a4;

+  KJaccu(UIUpOBaTh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

+ CcBOOOJIHO ONEpPUPOBATh TMOHATHSAMH, CBSI3aHHBIMH C YIrJamMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MNPSIMOU U
IUIOCKOCTBIO;

+ cBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



+ CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpHU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo);

+ KkimaccupuUIUpoOBaTh  MHOTOTPAHHUKH,  BBIOMpAas ~ OCHOBAaHUS IS
KJIaCCU(pUKaLUY;

+ CBOOOJHO OIEpUpOBaTb MOHATUSAMH, CBA3aHHBIMU C  CEUCHHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

*  BBINOJHSATH napajiebHOE, LEHTPAIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UIYp Ha IJIOCKOCTb, BBIIOJIHATh M300pakeHUus (QUryp
HAa IUIOCKOCTH;

¢ CTPOMUTH CEYECHHUS MHOTOI'PDAHHHMKOB PA3JIMYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

¢ BBIUHCIATH IUIOIIAAM  ITOBEPXHOCTEH  MHOIOIPAHHUKOB  (IIpU3Ma,
NUpPaMUJIA), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYT;

+ CBOOOJHO OMEPUPOBATH MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, ILIEHTP,
OChb U IUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
burypsr;

+ CBOOOJHO ONEPUPOBATH IOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

*  BBINOJHSATH ACHCTBUS HAJl BEKTOPaMU;

¢ pemaTth 3aJa4yd Ha JI0KAa3aTEJIbCTBO MATEMAaTUYECKUX OTHOIICHWN U
HAXOXKJEHUE TIE€OMETPUYECKUX BEJIMYUH, IPUMEHAS HM3BECTHBIE METOJbI
IIPY PELICHUU MATEMATHYECKUX 3a/1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

+ TIPUMEHSATH MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUYECKHX 3a/1a4;

+ UW3BJIEKaTh, IPEOOPA30BBIBATH W HHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH IIOJYYEHHbIE 3HAHHWS HA I[PAKTHKE: CpPaBHUBaTh H
aHAJIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3Y4YECHHbIC MOHATHSA B
Opolecce IOMCKAa PpEelIeHUs] MaTeMaTH4ecku CcHOopMyIHMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM TI'€OMETPUUECKUX
NOHSATUNA M TEOpeM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a1ayi,
CBSA3aHHBIC C HAXO0XKICHUEM I€OMETPUUECKUX BEJINYUH;

* HMETh IPEJICTaBICHUS OO0 OCHOBHBIX ATalax pPAa3BUTUS T'€OMETPUU KaK
COCTaBHOM 4acTu ()yHJaMEHTA Pa3BUTHS TEXHOIOTHM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATH TMOHATUSIMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [WJINHAPOM,
KOHYCOM, c(pepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYyC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHUSI T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TENl
BpallleHUss U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOILIECHUS MEXKY TUIONIAIIMU TIOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPALU HaJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 3314l HAa BBIUHUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUH;
CBOOOJHO OMEpPUpPOBATh MOHSTUSIMH, CBSI3AaHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  IEPEHOCE, UEHTPaJbHOW CHUMMETPUH, 3€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, peoOdpa30BaHUs MOA00US;
CTPOUTH CEUYEHHUs MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMINHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUMH: METOJ CJEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYILIEeH MI0CKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHe (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaralolIMX HECKOJIbKO IIAaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHUS 33J1aHbl B IBHOM U HESABHOU (opMe;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI MU PELICHUH CTEPEOMETPUUECKHX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIC  3HAaHMWS Ha  IIPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllMH, IPUMEHATh U3YUEHHBIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IpPOLIECCE IOMCKA PEUICHUS
MaTeMaTHYecKu  CPOpPMYIUPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTrh MNPAKTUYECKUE 3a7aud, CBSI3aHHbBIE C
HaXO0XKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHJaMEHTA Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3/iesioB U TeM DyiekTpoHHbBbIE (IU(POBbIE)
KonTtpoabHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI
1 BBenenue B cTepeoMeTpuio 23 1 hrtpss/ishysmart.ruf
A P P https://resh.edu.ru/
) B3anmHoe pacnionoxxeHue npsiMbIX B 6 1 https://skysmart.ru/
MPOCTPAHCTBE https://resh.edu.ru/
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B 2 0 https://skysmart.ru/
MIPOCTPAHCTBE https://resh.edu.ru/
4 [IepnieHAUKYISAPHOCTD NPSAMBIX U 75 0 https://skysmart.ru/
IIJIOCKOCTEN B IIPOCTPAHCTBE https://resh.edu.ru/
https://skysmart.ru/
5 VYrael 1 pacCTOSIHUS 16 1 hitps-//resh.cdu.ru/
https://skysmart.ru/
6 MuororpanHmicH 7 I https://resh.edu.ru/
https://skysmart.ru/
7 BexkTtops! B mpocTpaHcTBE 12 0 hits://resh.cdu.ru/
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS https://skysmart.ru/
8 - 5 2
3HAHUU https://resh.edu.ru/
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11 KJIIACC

KoyaudecTBO yacoB
HanmeHoBaHMe pa3/iesioB U TeM DyiekTpoHHbBbIE (IU(POBbIE)
Ne n/nn KonTtpoabHbie
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI

1 AnanmuTtnyeckasi TeOMETPUS 15 1 https://skysmart.ru/
P https://resh.edu.ru/
[ToBTOpEeHUE, 0600IIEHNE 1 https://skysmart.ru/

2 . 15 1
cHUCcTeMaTHu3alus 3HaHUU https://resh.edu.ru/
. https://skysmart.ru/
3 O0BEM MHOTOTpaHHHKA 17 1 hitps://resh.cdu.ru/
https://skysmart.ru/
4 Tena Bpamenns 24 1 https://resh.edu.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://skysmart.ru/
KPYIJIBIX TEl https://resh.edu.ru/
https://skysmart.ru/
6 Apmoxenus > 1 https://resh.edu.ru/
[ToBTOpEeHUE, 0600IIEHNE 1 https://skysmart.ru/

7 . 17 2
CHUCTEMAaTHU3alus 3HAaHUU https://resh.edu.ru/
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JaTa nzydyeHus

OcHOBHBIE TpaBUIIa U300pAKEHNUS HA PUCYHKE TIIOCKOCTH,

1 1 05.09.2023
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS CTEpeOMETPHUH: TOUKA, PsSMasi, TUIOCKOCTb,

) npoctpancTBo. OCHOBHEIE MTPAaBHJIa U300pAKEHUS HA PUCYHKE 1 05.09.2023
IUIOCKOCTH, TAPAUICIBHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI o
oTpe3Ka

3 [ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH, TIEPECEKAFOIIUECS] 1 07.09.2023
npsiMasi ¥ TJI0CKOCTh; MTOTYIPOCTPAHCTBO

4 [TonsATHS: MepeceKaromuecs MIOCKOCTH, IEPECeKAIOIIUECs 1 12.09.2023
npsiMasi ¥ MI0CKOCTh; MOTYIMPOCTPAHCTBO

5 MHororpaHHiuKH, H300paKEHHUE MPOCTEHIITIX | 12.09.2003
POCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX OOBEKTOB o

6 MHororpaHH1uK#, H300paKEHHUE MPOCTEHIITIX | 14.09.2003
NPOCTPAHCTBEHHBIX (PUTYD, HECYILECTBYIOMIUX O0HEKTOB o
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 HUX 1 19.09.2023
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1 19.09.2023
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIICACTBUS U3 HUX.

9 CriocoObI 3a1aHusI IPSIMBIX U TNIOCKOCTEW B IPOCTPAHCTRBE. 1 21.09.2023
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH
N300pakenne ceueHuil nmupamMusl, Kyda v mpu3Mbl, KOTOPBIE

10 MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecedeHus 1 26.09.2023

IIOJIYYEHHBIX IIJIOCKOCTEN. PackpaiyBaHue MOCTPOEHHBIX
CEYCHMI pa3sHBIMU LIBETaMU




11

N300pakenne ceueHuil mupaMusl, Kyda v Ipu3Mbl, KOTOPBIE
MPOXOAAT uepes ux péopa. M3zo0pakenue nepeceucHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBane moCTPOCHHBIX
CeueHUH pa3HbIMU I[BETaMU

26.09.2023

12

N300pakenne ceueHuil mupamMusl, Kyda v Ipu3Mbl, KOTOPBIE
MPOXOAT uepe3 ux péopa. MU3o0pakeHue nepecevdeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBane moCTPOSHHBIX
CeueHUM pa3HbIMU I[BETAMU

28.09.2023

13

N300pakenne ceueHuil mupaMusl, Kyda v Ipu3Mbl, KOTOPBIE
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOESHHBIX
CeueHUM pa3HbIMU I[BETAMU

03.10.2023

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

03.10.2023

15

Merton cnenoB st nOoCTpoeHus ceueHunil. CBoiicTBa
MEepPECEUCHUH MPSAMBIX U IIIOCKOCTEHN

05.10.2023

16

Meton cienoB it mocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUN IPSIMBIX U IUIOCKOCTEH

10.10.2023

17

[TocTpoenue ceuenunii B mupaMu/ie, Kyoe rmo Tpém Toukam Ha
pE€bpax. Co3nanue BRIHOCHBIX YEPTEIKEH U 3aIKCh IIAr0B
MOCTPOEHUS

10.10.2023

18

[TocTpoenue ceuenunii B mupaMu/ie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
MOCTPOCHUS

12.10.2023

19

[TocTpoenue ceuenunii B mupaMu/ie, Kyoe rmo TpémM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

17.10.2023

20

[TocTpoenue ceueHuii B mupamuze, Kyoe mo TpémM ToukaM Ha
pébpax. Co3aHre BEIHOCHBIX YEPTEKEH 1 3alUCh 11aroB

17.10.2023




MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o MPONMOPIHUOHATIBHBIX
orpeskax. [logobue TpeyroisHUKOB

19.10.2023

22

[ToBTOpenue mnanumerpun: Teopema Menenas. PacueTs! B
CEUEHUSX Ha BHIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

24.10.2023

23

KonrponsHas padora "Akcrnomsl crepeomerpun. CeueHus"

24.10.2023

24

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatrouiecs npsmele. [Ipu3sHaky ckpemmBaromuxcs
npsaMbIX. [TapamienbHble IpsIMBIE B IPOCTPAHCTBE

26.10.2023

25

Teopema 0 CyleCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM
MapajieIbHON JaHHOW NMPSAMOM, MPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU mpsamoil. Jlemma o
NEpCCCUCHUH MaPAJUICIBbHBIX IMPAMBIX IIJIOCKOCTBIO

07.11.2023

26

[TapannensHOCTH Tpex NpsAMBIX. Teopema o TpEx
napajuleNbHBIX IPSIMbIX. Teopema 0 CKpeInBarOIIUXCs
MPSIMBIX

07.11.2023

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajieNIbHOTO MPOEKTUPOoBaHus. M300paxeHne pa3HbIX
¢buryp B napajuieabHON NPOEKIUU

09.11.2023

28

LenTpanbHas npoekuus. Yoy ¢ COHANpPaBIEHHBIMU
CTOPOHAMU. YTOJI MEXKIY MPSAMBIMHU

14.11.2023

29

3amauy Ha JOKA3aTeIbCTBO U UCCIENOBAHUE, CBSI3aHHbBIE C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

14.11.2023

30

IlonsATHA: MapauIeIBHOCTD MPSMOM U IUIOCKOCTHU B
npocTtpaHcTBe. [[pu3Hak mapanaeabHOCTH MPSIMOI 1
m1ockocTi. CBOMCTBA MAPAIIIEIBHOCTH MPSIMOUN U TIIOCKOCTH

16.11.2023

31

FGOMeTpI/I‘-IGCKI/Ie 3aaa4d Ha BBIYMCICHHUEC U N0KAa3aTCIILCTBO,

21.11.2023




CBA3aHHLIC C MMApaJIJICJIbHOCTBIO MPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO MPSMYIO

32 Ha 4epTexKe U NapajljIeIbHOro Apyrou npsmoii. Pacuér 21.11.2023
OTHOLIEHUN
[TapannenpHas npoeKUys, IPUMEHEHUE ISl IOCTPOCHUS

33 ceveHuil Kyda u mapamienenumnena. CBoiicTBa 23.11.2023
napajuleJenune1a u Ipu3Mbl

34 HapannenLuHHe IocKkocTH. [Tpu3Haku napauienbHOCTH ABYX 78.11.2023
IIJIOCKOCTEN
Teopema 0 napauIeIbHOCTU U €IMHCTBEHHOCTH IIOCKOCTH,

35 MPOXOASAIICH uepe3 TOUKY, HE MPUHAICKALLYIO JaHHON 28.11.2023
IIJIOCKOCTH U CIIECTBUS U3 HEE
CaoiicTBa napauieabHbIX INIOCKOCTEN: O MApaIIEIbHOCTH

36 IIPSIMBIX [IEPECEUYECHUS IIPHU IIEPECEUEHUHN BYX I1apaJUICIIbHBIX 30.11.2023
IJIOCKOCTEMN TPEThEU
CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIeIbHbIX MPSMBIX, 3aKJIIOUEHHBIX MEKIY ) 05.12.2023
NapajuIeIbHBIMU MIJIOCKOCTSMU; O IIEPECEUEHUH NPSAMOH C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMHU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockocTu 05.12.2023

39 IloBTOpEHME: TPUTOHOMETPHUS NIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA 07.12.2023

40 CBoiicTBa Ky0a U IPSIMOYTOJIFHOTO TapaJijIe/IeIUIIeIa 12.12.2023

4l Brruucnienue JUiiH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM 12.12.2003
napajuleJenumnesie

4 [TeprieHAMKYASIPHOCTH np;IMofI U rockoctu. [Ipusnak 14.12.2003
NEPIEHIUKYJIAPHOCTH IPSIMON U INIOCKOCTH

43 [lepnenuKynsipHOCTH NPsAMOM U TI0cKOCTH. [Ipu3Hak 19.12.2023




MEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTU

Teopema 0 CyleCTBOBaHUU U €IMHCTBEHHOCTH MIPSIMOM,

44 IIPOXOAAIIECH Yepe3 TOUKY IPOCTPAHCTBA U MEPIICHIUKYIIIPHON 19.12.2023
K IIJIOCKOCTHU

45 [TnockocTH ¥ epneHAUKYISIPHBIE UM MPSIMBIE B 21.12.2023
MHOTOTpaHHUKAX

46 [InockocTH U NeprneHIuKyIspHbIE UM MPSIMbIC B 26.12.2023
MHOTOTpaHHUKAX

47 Ilepnenpukynsap u HakinoHHas. [locTpoeHue neprneHuKysapa 26.12.2023
13 TOYKU HA MPSMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue neprneHANKYIsIpa 78.12.2023
13 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx meprneHANKYIsIpax (mpsMas u oOpaTHas) 09.01.2024

50 Teopema o Tpéx neprneHAUKYIApax (mpsMas u oOpaTHas) 09.01.2024

51 Yron Mexay CKpenBaroIUMHUCS IPIMbIMU 11.01.2024

50 [Touck neprneHuKyIIpHbIX npﬂiwblx C TIOMOIIIbIO 16.01.2024
NEPIEHIUKYJIAPHBIX IJIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHUE 16.01.2024

54 Iloctpoenue ceueHnit Ky6va, MIPU3MBI, TPaBUIBLHOM MUPAMUJIBI C 18.01.2024
ITOMOLIBIO0 OPTOTOHAJILHOM MPOEKIINHU

55 [Toctpoenue ceuennii Ky6ua, MPU3MBI, TPABHJIHOM MUPaAMUIBI C 73.01.2024
MTOMOLUIBIO0 OPTOTOHAILHOM MPOEKIIHI

56 Cummerpus B HpOCTpaj{CTBe OTHOCHUTEIIBHO IJIOCKOCTH. 73.01.2024
[InockocTi cMMMETpHUI B MHOTOIpaHHUKAX

57 IIpu3Hak nepneHuKyJISpHOCTH MPSIMON U IUNIOCKOCTH KaK 75.01.2024
CJIEICTBUE CUMMETPUH

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacu€T pacCTOSIHUI OT TOYKHU 30.01.2024




A0 IINIOCKOCTH

[IpaBuiibHBIE MHOTOTPAaHHUKH. Pacu€T pacCTOSIHHUI OT TOUKHU

59 30.01.2024
IO IIOCKOCTH
CrocoObI OIYCTUTH MEPHEHIUKYIISIPBI: CUMMETPUSI, CIIBUT

60 4 PHCHIHIYIAP pu, e 01.02.2024
TOYKH T10 MapauIeIbHON TIPSMO

61 CaBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSHUI 06.02.2024
KouTtponsHas padora "B3anMHOe pacIioioKeHNUe MPSIMBIX 1

62 POTILHAA P HOe P P 06.02.2024
MIJIOCKOCTEH B IPOCTPAHCTBE
HOBTOpeHI/IeZ YTOJ'I MG)KI[y Hp}IMBIMI/I Ha IIJIOCKOCTH,

63 TPUTOHOMETPHS B TPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA 08.02.2024
KOCHHYCOB
HOBTO CHUC: OJI MCIK, CKpPCIIMBAKIINUMHUCA IIPAMBIMHU B

64 pEHHE: YT A1y CRpeuBaon P 13.02.2024
MIPOCTPAHCTBE
I'eoMeTpuyecKre METOAbI BEIUUCIIEHUS YIJIa MEXKIY OPIMBIMU

65 p A r Ay TP 13.02.2024
B MHOI‘OFpaHHI/IKaX

BYI'paHHEIA yroJi. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO

66 Jleyrp r YIIIOB IBYTP 15.02.2024
yria
Ilepnieraukyisipuble II0CKOCTU. CBONMCTBA B3aUMHO

67 PHCHAKYIUP . 20.02.2024
MEPIEHIUKYIAPHBIX INIOCKOCTEN
[Ipu3Hak nepneHIuKyJISIPHOCTH MIJIOCKOCTEH; TeopeMa o

68 NPAMON MepeceYeHus IBYX MIIOCKOCTEN MEePHEHIUKYISIPHBIX 20.02.2024
TpeThel MIOCKOCTH
[TpssMOYTONBHBIN MapaJuIEIenUIIen; Ky0; N3MepPEHNs, CBOIICTBA

69 PAMOYT P K p 22.02.2024
MPSIMOYTOJIBHOTO TapasuIelieuIe 1a
Teopema 0 auaroHaiIu OPIMOYTOJILHOIO HapauIelIenuneaa u

70 peMa © uaro PAMOYT P A 27.02.2024
CJIEICTBUE U3 HEE
CrepeoMeTpryecKre M IPUKIAIHBIE 3a0a4YM, CBI3aHHBIE CO

71 PEOMETP prician A 27.02.2024

B3aMMHBIM PACIIOJJIOKCHHUEM IIPAMBIX U IJIOCKOCTHU




HOBTOpeHI/Iel CKpCHIMBAIOIHECS IPSAMBIC, IMapalJICJIbHBIC

72 1 29.02.2024
IIJIOCKOCTH B CTaHAAPTHBIX MHOTOTPaHHUKAX
[Tapa mapannenpHbIX MIIOCKOCTEN Ha CKPELIMBAIOIIUXCSI

73 MPSIMBIX, PACCTOSIHAE MEX]y CKPELIMBAIOLIMMUCS NPSMBIMU B 1 05.03.2024
IIPOCTBIX CUTYaLUAX

74 PaccTosiHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM | 05.03.2004
110 TNTIOCKOCTHU

75 Brrunciienne pacCToSHUI MEXTY CerH_II/I]faIOI_HI/IMI/ICSI | 07.03.2004
MPSIMBIMU C TIOMOIIBIO NEPIEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHblil yroj, HEPaBEHCTBA AJI TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsI 1 12.03.2024
TPEXTPAHHOTO yIia

77 DJeMeHTHI cPepruyecKoil reOMEeTpUH: Te0Ie3nUecKue JMHUN Ha | 12.03.2004
3emie

78 Kontponbnas padota "Y1ibl U paccTossHUs" 1 14.03.2024

79 CucremaTtu3zanus 3HaHuN "MHOTOrpaHHHUK U €70 3JIEMEHTHI" 1 19.03.2024

80 [Tupamuna. Buasl nupamug. [IpaBunbHas nupamuaa 1 19.03.2024

81 IIpusma. IIpsamas u HaknoHHas npusMmsl. [IpaBuiibHas npusma 1 21.03.2024

2 [Ipsamoit napamienenunes, TpSAMOYTOJIbHBIA MapaJlIeIenunes, | 04.04.2004
KyO

83 Brinyxiible MHOrOrpanHuku. Teopema Oitnepa 1 09.04.2024

84 Brinykisie MHOrOrpanuuku. Teopema Dinepa. [IpaBuiibHbie 1 | 09.04.2024
MOJTYIIPaBUIIbHBIE MHOTOIPaHHUKHU

85 Kontponbnas padota "MHororpanHuku” 1 11.04.2024

86 [ToHsiTHE BEKTOPA HA IIJIOCKOCTH U B IPOCTPAHCTBE 1 16.04.2024

87 CyMMa BEKTOpOB 1 16.04.2024

88 PaznocTh BekTOpOB 1 18.04.2024




89 [IpaBuno mapasenenumnena 1 23.04.2024
90 YMHOXEHNE BEKTOpa Ha YK CIIO 1 23.04.2024
01 Pa3nou>1<eHHe BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1 25 04.2004
OJTHOM MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 30.04.2024
93 Beruncnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1 30.04.2024
94 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1 02.05.2024
95 [Ipocreiimune 3aga4n ¢ BEKTOpaMH 1 07.05.2024
96 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1 07.05.2024
97 [Ipocreiimne 3aga4n ¢ BEKTOpaMH 1 14.05.2024
98 O06o001IeHre U cucTeMaTU3alus 3HaHU| 1 14.05.2024
99 O000111eHIE U CUCTEMATU3AaLUs 3HAHUN 1 16.05.2024
100 IIpomexxyTouHas arrecranus 1 21.05.2024
101 [TpomexxyTouHas arrecramus 1 21.05.2024
102 O0001IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 1 23.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka JaTa usyuyenust
Bcero

I1 "K

1 OBTOpEHHUE T"eMBI OOpPJMHATHI BEKTOPA Ha MJIOCKOCTH U B 1 05.09.2023
IIPOCTPAHCTBE

2 [ToBTOopenue Temsl "CkalsipHOE TPOU3BEAECHUE BEKTOPOB" 1 05.09.2023

3 IToBTOpeHune T?MLI "Bpruncienue yriia Mex;1y BEKTOpaMu B | 07.09.2023
IIPOCTPAHCTBE

4 HOBTopeHﬁIe TeMbl "YpaBHEHUE MPSIMOM, IPOXOAAIIEH Yepes | 12.09.2003
IIBE TOYKHU

5 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B | 12.09.2023
OTpe3Kax

6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B | 14.09.2003
OTpe3Kax

7 BekropHoe nmpousseneHue 1 19.09.2023

8 JIuneitHble HEPAaBEHCTBA, JINHEHHOE TPOTrPAMMUPOBAHHE 1 19.09.2023

9 JInHeliHbIE HEPABEHCTBA, TMHENHOE POrPaMMHUPOBAHHE 1 21.09.2023

10 AHanUTHYECKHE METO/IbI pacuéTa yriia Mexay IpsIMbIMU B | 26.09.2023
MHOTOTpaHHUKAX

1 AHanUTHUYECKHE METO/Ibl pacuéTa yrjia Mexay IIOCKOCTSIMU B | 26.09.2023
MHOTOTpaHHUKAX

12 @opMya paccTOsIHUSA OT TOYKH JI0 INIOCKOCTH B KOOPAMHATAX 1 28.09.2023

13 HaxoxxaeHue pacCcTOsHUIM OT TOUKHU A0 MIIOCKOCTH B KyOe 1 03.10.2023

14 Haxomnemie paccTosiHUM OT TOYKHU 0 IJIOCKOCTH B | 03.10.2023
MPaBWJIbHON MHUpamMue

15 KontponbHast pabora "AHanutuveckas reoMeTpus’” 1 05.10.2023




16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE MHOTOTPAHHUKH 10.10.2023

17 CedeHuss MHOTOIPAHHUKOB: METOJI CJIEA0B 10.10.2023
Ce‘-IeHI/IH MHOT'OI'PaHHUKOB: CTaHJAPTHBIC ITJIOCKOCTH,

18 P P 12.10.2023
MepeceUeHMs MPSIMBIX U TUIOCKOCTEH

19 [TapannenpHble MpsMBbIE U TUIOCKOCTH: NTapaJlJIENIbHbIE CEUEHUS 17.10.2023

20 [TapannensHbIE IPSAMBIE U TUIOCKOCTHU: PACYET OTHOIICHUI 17.10.2023
Ha AJIJICJIBHBIC IIPAMBIC U ITJIOCKOCTHU: JIBI MCK

21 P P e o 19.10.2023
CerH.II/IBaIOH_II/IMI/ICH Hp}IMBIMI/I
[TeprieHIUKYISIpHBIC TPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC AP

22 MEPIEHANKYISPHBIX MUIOCKOCTEN U MPAMBIX, CHMMETPUU 24.10.2023
MHOI‘OFpaHHI/IKOB
IleprneHIUKYISIPHEIE IPIMBIE U INIOCKOCTH: TEOPEMA O TPEX

23 PHCHAMIYIAPHHE P P P 24.10.2023
MIEPIICHIUKYIIIpax
He IMICHAUKYJIAPHBIC ITPAMBIC U ITIJIOCKOCTU: BBIYUCJIICHUA AJINH

24 DHCH/MIYIBIPHME 1P s 26.10.2023
B MHOI‘OFpaHHI/IKaX
IToBTOpEHue: IIOMIAA MHOTOYTOJIBHUKOB, (hOPMYIIBI IS

25 pett al T (opayatst 4 07.11.2023
Iomaaen, cooopaxeHust moao0us
IToBTOpEHue: IIOMIAA MHOTOYTOJIBHUKOB, (DOPMYIIBI IS

26 pett i T (opyei 1 07.11.2023
101 IeH, COOOpaKeHUsI TIOT00MS
HOBTO CHHUC: IIJIOIIaAN MHOT'OYTI'OJIBHUKOB, (DOPMYVYIJIbI JJI51

27 pett et o Qopaystet A 09.11.2023
Iomaaen, cooopaxeHust moaoous
IImomanm cedeHNIT MHOTOTPAHHUKOB: IIJIOIIAIH

28 HHaz cet P tHal 14.11.2023
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKeHUs TOA00HS
IImomanm cedeHNIT MHOTOTPAHHUKOB: IIJIOIIAIH

29 HHazm cet P s 14.11.2023
MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUsI TIOTO0MS
KourpomnbHas padora "[IoBTOoOpeHne: MHOIOIPaHHUKH, CEYECHUS

30 P P P P 16.11.2023

MHOTOTPaHHHUKOB"




31 O06béM Tenma. O6beM IPSIMOYTOJIBHOTO TTapajuieIenune1a 21.11.2023

1 3amaun 00 yaBOeHUH Ky0Oa, 0 KBaApaType Kyda; 0 TPUCEKIIUU 21.11.2023
yria

13 CrepeoMeTpuuecKre 3aJjauu, CBSI3aHHbIE ¢ 00BEMOM 3.11.2023
MPSIMOYTOJIBHOTO NTapajuiesienune1a

34 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C BRIYUCICHUEM 00BEMA 78.11.2023
MPSIMOYTOJIBHOTO TIapaJuIeTenue1a

35 O0BEM IPSIMOI TPU3MBI 28.11.2023

36 CTePeOMeTqueSKHe 3a/laud, CBS3aHHbBIC C BHIYMCICHUEM 30.11.2023
00BEMOB TIPSIMOI TTPU3MBI

37 [TpuknaaHble 3a1a4u, CBI3aHHbBIE ¢ 00BEMOM MPSIMOI TPU3MBI 05.12.2023

33 Brruncnenune 06’.[‘>éMOB TEJ C HUOMomL}o OIPEIENIEHHOTO 05.12.2023
uHTerpana. O6bEM HaKJIOHHON TPU3MBI

39 Brruncnenue 06"E'>éMOB TEJI C IOMOILBIO ONIPEAETEHHOTO 07.12.2023
uHTerpaia. O6bEM nupamus!

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB TTUPAMHU/T 12.12.2023
C 00LINM yTIIOM

41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB TTUPAMHU/T 12.12.2003
C O0IIIUM yTJIOM

4 CTGpGOMG"prI‘IGCKHG 3aJlaud, CBS3aHHbBIE C 00bEMaMU 14.12.2003
HAKJIOHHOH TPU3MBI

43 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMaMU 19.12.2023
MU PAMH/TBI

m HpI/I}QJ'IaI[HI)Ie 3azxatn/i o TeMe "OOBEMBI Tell'", CBA3aHHBIE C 19.12.2003
00BEMOM HAKJIOHHOW TPU3MBI

45 [Mpuknanueie 3anaun mo Teme "OOBEMBI TE", CBA3AHHBIE C 71.12.2003

00BEMOM MTUPAMHU/TBI




[Tpumenenne o0bEMOB. Brruncienne paccTosHUS 10

46 26.12.2023
MJIOCKOCTH

47 KonrtponsHas padora "O6bEM MHOTOrpaHHHKA" 26.12.2023

43 HI/IJ‘II/IH,HpI/I‘IeCKafI MOBEPXHOCTh, 00pa3ymolne 78.12.2023
LUMIMHIPUYECKON TOBEPXHOCTH

49 Humnap. [psmont kpyrosout nunuuap. Ilnomans 09.01.2024
MOBEPXHOCTH IIWIIHHIPA

50 Konunyeckas noBepXHOCTh, 00pa3yroniye KOHMYECKOH 09.01.2024
nosepxHocTu. Konyc

51 CeueHune KOHYyca MJIOCKOCTHIO, MapaljIebHOM MII0CKOCTH 11.01.2024
OCHOBaHUs

50 Yceuénnslii konyc. M300pakeHne KOHYCOB M YCEUEHHBIX 16.01.2004
KOHYCOB

53 [Tnomjans 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH 16.01.2024
KOHYca

54 [Tnomjans 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH 18.01.2024
KOHYca

55 CrepeoMeTpuuecKue 3aa9u Ha I[OKUaSaTeJIbCTBO u 73.01.2004
BBIYHCIICHHE, TOCTPOCHUEM CEUCHUN ITUIMHIIPA, KOHYCa

56 CrepeoMeTpuyecKue 3aaun Ha ,I[OKflSaTeJ'IBCTBO U 73.01.2024
BBIUHCJICHHE, TOCTPOCHUEM CEUEHUN UIMH]Ipa, KOHYyCca

57 [Tpuknagubie 3a1a4n, CBSI3aHHBIE C [IIMHIPOM 25.01.2024

58 [Ipuknaguelie 3a1a4n, CBSI3aHHbIE C LIJIMHIPOM 30.01.2024

59 Cdepa u map 30.01.2024

60 [Tepeceuenue ceps! u mapa c mwiockocToio. Kacanue mapa u 01.02.2004
cdepbl IOCKOCThI0. By 1 n3obpaxenue mapa

61 [Tepecedenue chepsl u mapa ¢ miockocTrhio. Kacanue mapa u 06.02.2024




cepsl IIIOCKOCTHIO. Bua u n3o0paxeHue mapa

62 VYpasuenue chepsl. [Lnomans cheps! u e€ yacrei 1 06.02.2024
63 Cummetpus cdepsl u mapa 1 08.02.2024
CrepeoMeTpHuuecKre 3aJa41 Ha J0Ka3aTebCTBO U
64 BBIYHCIICHHE, CBS3aHHBIE CO CEepoil U mapoM, TOCTPOSHUEM 1 13.02.2024
WX CEYCHUH ITOCKOCTHIO
CrepeoMeTpHuuecKre 3ajaui Ha J0Ka3aTebCTBO U
65 BBIYHCIICHHE, CBSI3aHHBIC CO CPepoii U IapoM, TOCTPOSHHUEM 1 13.02.2024
WX CEYCHUH IITOCKOCTHIO
66 [Tpuknagubie 3a1a4n, CBsI3aHHBIE CO cPepoit U mapom 1 15.02.2024
67 [ToBTOpEHME: OKPYKHOCTH HA TIIIOCKOCTH, BBIYHCICHUS B 1 20.02.2004
OKPY>XHOCTH, CTaHJapTHBIC TTOI00US
68 Paznuunple KOMOWHAIIMY TEJ BPAIICHUS] © MHOTOTPAaHHUKOB 1 20.02.2024
69 3amauu o Teme "Tena ¥ MOBEPXHOCTH BpalieHus" 1 22.02.2024
70 3agaum o TeMe ""Tena u MOBEpXHOCTH BpallleHus" 1 27.02.2024
71 KontponsHast pabora "Tena 1 moBepXHOCTH BpameHus " 1 27.02.2024
72 06bEém mumuHapa. Teopema 06 00bEME MPSAMOTO MIJIMHIPA 1 29.02.2024
73 Brruncnenue 06’.E‘>éMOB TEJI C MOMOILLBIO ONPEAETEHHOTO | 05.03.2024
uHTerpana. O0bpEM KOHYyCca
74 [Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCA 1 05.03.2024
75 CTG?GOMeTpI/I‘IeCKI/Ie 3aJlauM, CBA3aHHbBIE C BHIYHCICHUEM | 07.03.2024
00BEMOB IMIIMHIPA, KOHYCA
76 HpI/IKJIaI[HHeUBa,Z[a‘jI/I 1o TeMe "OOBEMBI U ILIOIAIN | 12.03.2004
MTOBEPXHOCTEH Tel
O0BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.
77 [Tnomans chepsl. CrepeomMeTpruuecKre 3a/1a41, CBI3aHHBIE C 1 12.03.2024

BBIYHCIICHHEM 00BbEMOB IIIapa, MapOBOTO CETMEHTA U




rapoBOro CCKTopa

[Tpuknagueie 3agaun mo Teme "OOBEMBI TeN'", CBA3aHHBIE C

78 00BbEMOM m1apa U TIomazbio cepsl. COOTHOIIEHUS MEXTY 14.03.2024
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00hEMaMU MOTOO0HBIX TET
[TogoGHbIe Tena B mpocTpancTBe. M3MeHneHne o0bEMa npu

79 noao6uun. CTepeoMeTpuIecKHe 3aa4H, CBsI3aHHbBIE C 19.03.2024
BBIYMCIICHHEM 00BEMOB TEJ | IUIONIA/ICH MOBEPXHOCTEH

20 KOHTponLHafl{ pabora "Ilnomaau MOBEPXHOCTH U OOBEMBI 19.03.2024
KPYTJIbIX TEJ

81 JIBU>KEHUs IPOCTPAHCTBA. OTOV6pa)KeHI/I51. I[BHjKeHHsI u 21.03.2024
paBeHcTBO (uryp. Ob1e cBOMCTBA ABHKEHHH

%) Buapl nBuxkeHnil: napamiebHbIN IEPEHOC, IEHTPaIbHAS ) 04.04.2004
CUMMETpHUS, 3epKajbHasi CHMMETPHs, IOBOPOT BOKPYT MPSIMOM

83 [TpeobpaszoBanus momobus. [Ipsmas u chepa Ditnepa 09.04.2024

84 I'eomerpuyeckue 3a1a4u Ha IPUMEHEHUE JBUKEHUS 09.04.2024

85 Kontponbras padota "BekTopsl B mpocTpancTse” 11.04.2024
O6o06maromee noBTopeHue 11 moHATHI 1 METOJI0B Kypca

86 reomerpun 10-11 knaccoB, cucremMaru3anys 3HaHHUM: 16.04.2024
"[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
Ob6o0maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

87 reomerpuu 10-11 kitaccoB, cucremaruzamus 3HaHUI: 16.04.2024
"BekTopsl B IpocTpaHcTBe”
Ob6o0maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

88 reometpuun 10-11 kitaccoB, cucremaruzamus 3HaHU: 18.04.2024
"BekTopsbl B mpocTpaHcTBE"
O6o06m1aromee noBTopeHue 11 moHATHI 1 METOJI0B Kypca

89 reometrpun 10-11 kmaccoB, cucremarusanus 3HaHUH: "O0beM 23.04.2024

MHOTOTpaHHUKA"




90

O6o06m1aromee noBTopeHue 11 moHATHI 1 METOJI0B Kypca
reometrpun 10-11 kmaccoB, cucremarusanus 3HaHUH: "O0beM
MHOTOTpaHHUKA"

23.04.2024

91

O6o06m1aromiee noBTopeHue 11 moHATHI 1 METOJI0B Kypca
reomerpun 1011 knaccoB, cucremMaru3anus 3HaHHUM:
"Ilnomaan NOBEpXHOCTU M 0OBEMBI KPYTIIBIX Tel"

25.04.2024

92

Oo6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca
reomerpun 1011 knaccoB, cucremMarusanus 3HaHHUM:
"Ilnomaayu NOBEpXHOCTU M 0OBEMBI KPYTIIBIX Tel"

30.04.2024

93

[IpoMexxyTouHas arrecTanus

30.04.2024

94

[IpomexxyTouHnas arrecrauus

02.05.2024

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI

07.05.2024

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

07.05.2024

97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

14.05.2024

98

Hctopust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

14.05.2024

99

Hcropus pa3BuTHs CTEpEOMETPHUH KaK HAYKH B €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUN

16.05.2024

100

Hcropus pa3sBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

21.05.2024

101

Hcropus pa3sBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

21.05.2024




paBBI/ITI/II/I COBpeMeHHBIX I/IH)I(eHepHBIX nu KOMHBIOTepHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B

102 Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX 1 23.05.2024
TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

* MaTtemaruka: anredpa U Hauajia MaTEMAaTUYECKOTO aHau3a, FTEOMETPHS.
I'eometpus, 10-11 kmaccrl/ [loropenos A.B., AknrmonepHOe 0011IeCTBO
«M3marensctBO «IIpocBemenne»

Marematuka: anredpa U Hayajga MaTeMaTHYECKOTO aHAJIU3a, TEOMETPHS.
I'eomeTpus, 10-11 knaccel/ IToropenos A.B., AkiinonepHoe o0111ecTBO

«M3narensctBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Mertoanueckue pexkomenaamuu. 10-11 kmaccel (k yueOHuky Atanacss JI. C. u

ap.)

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://skysmart.ru/

https://resh.edu.ru/
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