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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMaHUTAPHOIO IIMKJIA.
[lockonbky  JOTMYeCKOe  MbIIUICHHE,  (GopMUpyeMoe  TNpH  H3YYCHHUHU
00y4aroIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIHIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELIEHUU 3a/1a4 €CTECTBEHHO-HAYy4YHOI'O IMKJIA, B YaCTHOCTH
duznyueckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypea «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABIISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHpopMaTuKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosee TIHyOOKMX TIEOMETPHUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATHUKH.

[TpuopureTHbIMH 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OIKCHIBATH M U3Yy4aTb
pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MTOHATUMHOTO aIapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMupOBaHHE  yYMEHHUS  BJAJETh ~ OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMUpOBaHKME YMEHUS PacllO3HABATh HAa YepTEXkaxX, MOAEIAX U B peaJIbHOM
MUpPE MHOIOTPaHHUMKM M Teja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE NMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeEMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAEThb METOJAMHU J0Ka3aTeJIbCTB M AITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEICTaBICHUs O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHWY MAaTeMAaTHUECKUX YTBEPKICHUN M POJIM AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHWME MHTEJUIEKTYyaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU HU3YUYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN ITOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEp’KaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMWY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpeaensercds He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueit
IPOrpaMMbl, pacHpeleNEHHbIM MO0 TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITHAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamayiuich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHMW30BaTh  OBJAJICHUE
F€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYMATENBHO, C
cOOJTI0/ICHNEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrmoBus g auddepeHnmanuu  oOy4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATEeMaTHKU C
yaéToM BbIOOpa Oymymiedr mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 poeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
oTBoauTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 yac B He/1eJ10).



COJEPXKXAHME OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelIMBarolmuecss npsmeie. [Ipu3Hakum CKpemumBaromuxcs
npsamelx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD MPIMON
U 1ockocTH. [lapamienbHO€ W LEHTpPaNbHOE NPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOTO MPOEKTUpOBaHuUsA. I300pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJ
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
MMOCTPOCHUE CEYCHUM.

[lepnenaAuKyIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPHCHAMKYJSPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHaMKyISp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GUrypsl Ha  IIOCKOCTb.
[lepneHAMKYJISPHOCTD  IUIOCKOCTEW: MPU3HAK  INEPHEHAMKYJIAPHOCTH  ABYX
I0CKoCcTer. Teopema o TpEX NePHEHIUKYISPax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunabl MHOrOrpaHHMKOB, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi TIOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajuleleNuUIE] W €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yroiapHas nUpaMuna,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHen
IpaBUWIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPAaMHAA W IPaBUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOACKAdIP U UKOCADIP.

Bbruncnenne 35€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomaar OOKOBOM MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSMOW MPHU3MBIL.
[Inomanr OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOW MHUPaMUJIBbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMUIBI.

CuMmMmeTpus B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
napajuleJIenunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETPHs IIPABUIIBHOU
IAPAMHUJIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
guciio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasioOKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[lonatus: 1UAMHAPUYECKAs [OBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
chepuyeckas TOBEPXHOCTh, OOpa3yloIHMe TOBEPXHOCTEH. Tema BparieHus:
HUJMHIpP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzauMHoe pacmoioxeHue
cheppl M IUJIOCKOCTH, KacaTeiabHasi IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIrieHus: Ha iockoctr. Pa3BépTka muwmmHapa u koHyca. Cummetpust chepsl u
niapa.

O0bEM. OcHoBHBIE CcBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEME
OPsIMOYTOJILHOTO Tapajulenenunena M ciaeactBuss u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MpPU3MBI, [WIMHPA, TUpaMuabl U kKoHyca. O0OBEM Iapa u mapoBOro
CErMeHTa.

KoMOuHanuyu Ten BpamieHuss U MHOTOTrpaHHUKOB. [Ipu3ma, BnmcaHHas B
UWIMHAP, ONHMCcaHHas okojio IwiuHiapa. llepeceuenune cdepsl U mapa ¢



miockocThio. Kacanuwe mapa u cdepsl miockocteio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJO cdepsl, cepbl, BNMCAHHON B MHOTOIPAHHUK WU TEJO
BpaICHUS.

[Tnomane MOBEPXHOCTH UMIMHAPA, KOHYyca, Iuiomanb chepbl U €€ YacTew.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Permenune 3amgad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS LUIIMHIpA
(mapayuiebHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapasuielibHbIe
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEpUIMHY), CEUEHHUs 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHMIl: METOJ| CJIEN0B, METOJl BHYTPEHHETO INPOEKTUPOBAHHUS, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauumy HaJx BEKTOpamu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOPHOrOo yMHOXkeHUd. [IpsMoyronbHas
cucTeMa KooOpAHHAT B pocTpancTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpPH PEIIEHWH TeOMETPUUYECKHUX
3aaad.

JABUKEeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenus. [[BMKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUH. BuIbl JBUXKEHUN: TMapaulesbHBIM MEepeHoc,
LEHTpaJbHAasl CHUMMETPUs, 3€pKalbHas CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUSA DPA3JIUYHBIX CTPYKTYp, SIBJICHHIH,
NpoIeAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTHUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, PacCy ACHUN, BOCIPUUMYUBOCTD
K MaT€MAaTHYECKUM acleKTaM Pa3jJu4HbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370POBBIO (30pOBOE THUTAHWE, COATAHCUPOBAHHBIN DPEXKUM 3aHATUU U
OTJIbIXa, peryisipHasi pu3nyecKkasi akTUBHOCTh), (PU3MUECKOe COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBIN BbHIOOD
Oynymeit mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMpPaBIeHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KyJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIESCKUX TIPOOIeM, OpUEHTAITNS
HAa TIPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o0iactu
OKpY>Kalollled Cpe/bl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTENbHOCTH, STanoB €€
pPa3BUTUS W 3HAUYUMOCTH JUISI Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEWU W MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHHUs, BBHIOMpAaTh HauOoyiee TMOAXOASAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyITUpPOBaTh OOOOLICHHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMS, OIICHHWBAaTh  JIOCTOBEPHOCTD
MOJY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh €UIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATh,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB HU
¢dbopm npencTaBieHus;

CTPYKTYpUpOBaTh MH(OPMALIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapruecKH;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBUIMH U
HeasiMU  OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpakaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M NMHACBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMHI,
npoOiemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJIEH, HAIICJIEHHbIE Ha TOHCK
pELIEHHUsI, COIMOCTABIISTh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3UIHNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIIOCO0 pELIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedeKkcud Kak  OCO3HaHUSs
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JNOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHUMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paGoThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJdb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEJMETHBIE PE3YJIBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATUSMH CTEPEOMETPUU TIpU
pellIeHNH 3a]1a4 U MPOBEICHINH MAaTeMAaTUYECKUX PaCCykKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX MPU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSMHU, CBS3aHHBIMH C yIJaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
TUPAMHU/IA, PSIMOYTOJIBHBIN MapaIesieune/, Kyo);

e KIAaCCHU(UIMPOBATL  MHOTOTPDAHHUKH,  BBIOMpAas  OCHOBAHHS  JUIS
KJ1accuuKaIuu,

e CBOOOAHO ONEpUPOBATh TIOHATHUSAMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napayiebHOE, LEHTPAJIbHOE u OpPTOTOHAIBFHOE
NPOEKTUpOBaHUE (GUTYpP Ha IJIOCKOCTh, BBITIOJIHATh H300pakeHUs QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJIAMH, BBHITIOIHSITH
(BBIHOCHBIC) TIOCKHE YEPTESIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHTY:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIUHCIATH IUIOMIAAU  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpH3Ma,
TUPaMHU/Ia), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OChb W IUIOCKOCTh CHMMETPHH, IICHTP, OChb M IUIOCKOCTh CHMMETPHH
buryper;

e CBOOOIHO OMNEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHWE TCOMETPHUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPU PEIICHNH MaTEeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TPHMCHATH NPOCTCHIIME TPOTPAaMMHBIC CpPEICTBA M  DIIEKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;

e WU3BIIEKATh, MPEOOPa3OBBIBATE W WHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
geprexax U pUCyHKax;

e TPHMCHATH TOJYYCHHBIC 3HAHWS HAa TPAKTHKE: CpPaBHUBATh W
aHAJIM3UPOBATh pEaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TIOHATHS B
nporecce TMOWCKa peHIeHWs MaTeMaTH4ecku  chopMyIHMpoBaHHON
npo0JieMbl, MOJETUPOBATh PEANbHBIE CHUTyallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C MCIOJB30BAHUEM T€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aireOpbl, peraTh MPAKTUYECKHe 3a/1aqw,
CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUUECKHUX BEIHYHH;

e UWMETh TPEICTABICHUA 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K koniy 11 kiacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSAMHU, CBSI3aHHBIMH C I[MJIMHIPUYECKOM,
KOHMYECKOH U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: IIHHIPOM,
KOHYCOM, c(epoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyc, cdepa u map) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLICHUS;

KJIaCCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHHUS,
00BEMBI M TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpaIICHHUS,
Te€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJHO ONEpPUPOBATh MOHATUAMM, CBA3AHHBIMU C KOMOMHALUAMHU Te
BpallleHHuss 1 MHOTOTPAaHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIN B cdepy u
ONHMCaHHBIN 0KOJIO cepsl, chepa, BIHCcaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS;

BBIUKCIISATH COOTHOLICHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TEN;

n3o0paxaTh u3y4daeMble (UTYpPBI, BBIOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapTOBOI cUcTEME KOOPAMHAT;
pelaTh TeOMETPUUYECKUE 3a/1a4l HAa BBIUYUCIICHHUE YIII0B MEXIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSHUN OT TOYKM O TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOZHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBITIONHATh HM300paKEHHsST MHOTOTPAHHUKOB M TEN BpalleHUS MpH
napajuieTbHOM — TIEpPeHOCe, IIEHTPaJbHOW CHMMETPUH, 3€pKaTbHOU
CUMMETPUH, IIPY IOBOPOTE BOKPYT MPSAMOM, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMINHIPA
(mapanenbHO U MEePIeHANKYIISIPHO OCH), CeYCHHsI KOHyca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CEUCHHUS 1apa;
UCTIOJIb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO]] TIEPEHOCA CEKYIIIEeH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJararolIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCIOBHS
IPUMEHEHHUS 33]1aHbl B SBHOU U HESIBHOU (hopME;

pemiaTh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHWM U
HaXO0XKJEHUE T€OMETPUYECKUX BEIIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbICE  3HAaHMs  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllMU, IPUMEHATh U3YUCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B  IPOLIECCE IOMCKA  PELICHUS
MaTeMaTH4ecku  CcPOpMYIMPOBAHHOW  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHbBle CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTh MNpPAKTUYECKUE 3a7aud, CBSI3aHHbBIE C
HAXO0KJEHUEM F'€OMETPUUYECKUX BEIUYHH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTAaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 7 1
) B3anMHOe pacnonoxeHue npsmbIX B 9 1
MIPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUSA 6 1
4 MHoOrorpaHHuKu 5 1
BekTops! B IPOCTpaHCTBE 5 1
6 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS ) 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 6 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Korrpoasmsie  Tpakruseckue (uudposbie)
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPUS 6 1
) [ToBTOpeHwUE, 0606LueHPUIe " 5 1
CUCTEMaTHu3alusl 3HAHUI
3 O06BEM MHOTOTpaHHHKA 6 1
Tena BpaieHus 7 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 6 1
KPYTJBIX TET
6 [ToBTOpEHME, 0606H1€HI:I€ u 4 0
cUCTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 5 0




HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[TonsTHS CTEpeoMeTpur: TOUKa, IpsMasd,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa H300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapaJUIEIbHBIX MPSIMBIX
(OTpe3KoB), cepeAnHBI OTpe3Ka

[TonsaTHSA: nepecekaronuecs MIOCKOCTH,
NepeceKaroImecs mpsmasi 1 MI0CKOCTb;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHNE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONMUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CIIEICTBUS U3 HUX

N3obpakenue ceueHuit nmupaMmusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé€bpa. M3o0pakeHue nepecedeHus
MOJTYYEHHBIX TIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [BETAMH

[MocTpoenue ceuenwnii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 11aroB




MOCTPOEHUS

KoHnTtponbHast pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnionoxeHue NpsiMpIx B
npoctpancTBe. CKpenuBarouecs npsmele.
[Tpu3Haky CKPEIIUBAIOIINXCS MPSMBIX.
Teopema 0 CKpemrBaOMUXCS MPSIMbIX

[TapannensHOCTH TpexX MpsiMbIX. Teopema o
TPEX MapauIeTbHBIX MPSMBIX.

10

IlentpanpHas npoekuus. Yroi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOII
MEXY NPSIMbIMHU

11

[ToHsaTHs: MapamIeabHOCTh MPSIMOI 1
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauIeIbHOCTU IPSIMON U
IJIOCKOCTH

12

[TapannensHble IockocTH. [Ipu3Haku
NapauIeIbHOCTH ABYX IIOCKOCTEH.
CBolicTBa napayuIeIbHBIX INIOCKOCTEN

13

[leprieHAMKYIASIPHOCTD MPAMOU U
riockocTH. [Ipu3Hak nepneHauKyIsIpHOCTH
MPSIMOU M TNIOCKOCTH

14

[TocKOCTH ¥ TIEPIIEHANKYIIIPHBIE UM
npsiMbIe B MHOTOTpaHHHUKax. Teopema o
TPEX MepHEeHANKYIsIpax (mpsMas 1
obparHas)

15

Yron Mexay CKpeluBarOIUMHUCS




npsiMbIMU. CHMMETpHUSL B IPOCTPAHCTBE
OTHOCHUTEIIBHO ITUIOCKOCTH.

16

KonTtposnsHas padota "B3aumnoe
PACIIOJIOKCHUC TTPAMBIX U MJI0CKOCTEH B
npocTpaHcTae”

17

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTia

18

[Tepnienaukymnsipubie iockocTu. CBOKCTBA
B3aMMHO NEPIIEHINKYISIPHBIX MIOCKOCTEN

19

[IpsiMoyrombpHBII Mapauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA MPAMOYTOJIbHOTO
napajuienenunesa

20

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3a/1aui, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM TIPSIMBIX U IJIOCKOCTH

21

TpéxrpanHblil yroy, HEpaBEHCTBA JIst
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIia

22

KoHnTtponbnast padota "Y1 u
paccrostHug"

23

IIupamua. Bunael nupamun. [lpaBunbHas
nupamuia

24

ITpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI.
IIpaBunbHas npusma

25

[Ipsamoit napauienenunes,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

26

Beinykiieie MHOrorpaHHuku. Teopema




Oiinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE

MHOTOTPaHHUKHU

27 KonTtponbHas pabora "MHororpaHHUKH" 1
[TonsiTve BeKTOpa Ha MJIOCKOCTH U B

28 npoctpancTBe. CymmMa BeKTOpoB. PazHoCTh 1
BEKTOPOB
[IpaBuio napauienenunena. Y MHOXKEHUE

29 BEKTOpa Ha uncio Pa3noxeHue BekTopa mno |
0a3ucy TpExX BEKTOPOB, HE JIKALTUX B
OJTHOM IIOCKOCTH

30 CkansipHoe npousBesieHue. Boruucnenue 1
yria MeXIy BEKTOpaMH B IIPOCTPAHCTBE

31 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

- KonTponpHas padora «BekTopsl Ha |
IUIOCKOCTH U B IPOCTPAHCTBE)

33 O0o01IeHre U crucTeMaTu3alus 3HaHU! 1

34 HroroBast koHTpOIBHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Konrpoabuble IIpakTuyeckue Aara undposkie
Bcero U3Y4YEeHUsS
padoTsI padoTbI o0pa3oBaTte/ibHbIE
pecypcsl
1 YpaBHEHHKE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIIOCKOCTH B OTPE3KAX
2 BekropHoe npousBeneHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MpOorpaMMHUpPOBaHUE
4 AHanmuTHYecKne METObl pacuéra yria 1
MEXy IJIOCKOCTSIMUA B MHOTOTpaHHUKAX
HaxoxneHnue paccTostHui OT TOUYKHU 110
s IJIOCKOCTH B KyOe. Haxoxxienue |
pPacCTOSTHUM OT TOYKHU 10 INIOCKOCTH B
MPaBWILHON MTUPaMHIE
6 KonrponsHas pabora "AHanutuueckas | |
reomeTpus”
7 CeueHnst MHOTOIPaHHUKOB 1
g [TapanenpHble NpsSIMBbIE U MIJIOCKOCTH. |
[lepnenaukynspHbIe MPSMBIE U TUIOCKOCTH
[ToBTOpEeHue: IOMAAN MHOTOYTOJIbBHUKOB,
9 (hopMyIIBI IS TUTOIACH, COOOpasKeHUs 1
nmoxoous
[Inomany ce4eHnii MHOTOIPaHHUKOB:
10 IUTIOLIAAN TOBEPXHOCTEN, pa3pe3aHus Ha 1
9acTH, COOOpaKEHUSI TOA00MS
11 Kontponbnas padota "[loBTopenue: 1 1




MHOT'OIrpaHHUKH, CCUHCHUSA
MHOTOT'PaHHUKOB"

12

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaenenunena. Oosem Kyda. OobeM
IIPSIMOY IIPU3MBI

13

CrepeoMeTpHUeCcKHe U TPUKIIAIHBIC
3aJ1a41, CBI3aHHEIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeUIe 1a.
CrepeomeTpruecKie | MPUKIATHBIC
3aJla4¥, CBS3aHHbBIC C BRIYUCICHUEM
00BEMOB MPSAMON IPU3MBI

14

Brruncnenme 00bEMOB TeN ¢ TOMOIIIBIO
ornpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHON MPU3MBI, 00BEM THPAMHIBI

15

dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB TTUPaMUJT C OOIITUM YTJIOM.

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

16

[Tpumenenne 00bEMOB. Brruncnenue
paccTosiHus A0 INIOCKOCTH

17

KonTponbras padbota "O0bEM
MHOrOrpaHHHuKa"

18

[unuHapuyeckas MOBEPXHOCTb,
o0pa3yroIne MUIHHIPHIECKON
nosepxHoctu. LHunmunap. [psamoit
Kpyrosou nuwmHap. [lmomans
MMOBEPXHOCTH LIWJIUHApPA

19

Konnueckas moBepxXHOCTh, 00pa3yromime




KOHMYecKoi noBepxHoctu. Konyc.
Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TUIOCKOCTH OCHOBAHUS.
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTH KOHYyCa

20

CrepeomeTpruecKke U NpUKIaJIHbIE
3aJ]auu Ha J0Ka3aTeIbCTBO U BBIYUCIICHHE,
MOCTPOSHUEM CeUSHHH IWINHAPA, KOHYCa

21

Cdepa u map. [lepeceuenue cdepsl u
mapa ¢ miockocTeo. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bu u n3o00paxenue
apa

22

VYpasaenune chepsl. [Lnomans chepsl u eé
gacreir. Cummetpust cepsl u mrapa

23

CrepeoMeTpuyecKre U MpUKIIaIHbIe
3aJlayM Ha JO0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHHUEM UX CEYCHHH IITOCKOCTHIO

24

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

25

O6béM mumuHapa. Teopema 006 00bEMe
npsaMoro quJInHApa

26

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
konyca. [lnormanu 60koBO# U MOTHON
MIOBEPXHOCTU KOHYCa

27

CrepeoMeTpuyecKre U MpUKIIaIHbIe
3aJla4uM, CBA3aHHbBIE C BBIYMCIEHUEM




00BEMOB IUITUH/IPA, KOHYCA

28

OO0BEM I1apa U MapoBOro CEKTOPA.
Teopema 06 00béme mapa. [lnomans

cepsl.

29

[IpuknagHbie 1 CTEpEOMETHIYECKUE 3a/1aUn
o Teme "OOBEMEI Tell", CB3aHHBIE C
00BEMOM T11apa M TIIOMABI0 CHEPHI.

30

Kontponbras padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TeN"

31

O6o06utaromiee nosropenue 11 nmousaTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cUCTeMaTU3alus 3HaHU:
"[TapaistenbHOCTh MPSAMBIX U TIJIOCKOCTEN B
npocTtpaHcTae"

32

O6o6utaromee nosropenue 11 nmousTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cUCTeMaTu3anus 3HaHui: "BekTopsl B
npocTtpaHcTae"

33

O6o6utaromee nosropenue 11 nmousTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMaru3zanus 3HaHuil: "O0bem
MHOrOrpaHHHuKa"

34

O6o6maromee moTopenue 11 moHsTHiA 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMarusanus 3HaHui: "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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5. 3uB b. I'. Jlunaktuueckue matepuaiibl 1o reomerpuu ais 10 kmacca.— M.:
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HUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
- http://www.prosv.ru/

- http://MmuHOoOpHAVKU. DD/

- http://festival.lseptember.ru/

- http://www.allmath.ru/

- http://www.fipi.ru/
- http://www.ege.spb.ru/
- https://math-ege.sdamgia.ru/
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