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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  JOrMYecKOoe  MbIIUICHHE,  (GopMUpyeMoe  MNpH  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 PELICHUHM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
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 «MaremaTnka 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.

[TpuopureTHbIME 3aJauaMu Kypca TE€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;

(opMUpOBaHHE 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  BJAQJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMUpOBaHNME YMEHUS PacllO3HABATh HAa YepTEXkKaxX, 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 BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
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dopMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU
000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJIH AaKCHOMATHUKH B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIJIEKTYalIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dopmupoBanre (yHKIMOHATBHOM TPAMOTHOCTH, PEJICBAHTHONM T'€OMETPUU:
YMEHUSI PAClO3HABATHb TMPOSBICHUS T'€OMETPUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU U3YUYCHHUH JPYTUX
y4eOHBbIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSL PEATbHBIX CHUTYallMi, HCCIIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNU MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMHU y4eOHOTro Kypca «['eomerpusi» B
10-11 xmaccax sBasworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopsl W  KOOpAMHATBI B
MPOCTPAHCTBEY, «JBUAKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeGoBaHME «yMETh OMNEPUPOBATH
MNOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTENIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dopMupOBaHHE JIOTUYECKUX YMEHUH pacmpeiensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepasibHON paboueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIUITHAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamiainuch HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MIOCJIEIOBATENBHO U OCTYNATENBHO, C
coOJII0/IeHUEeM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACIIUpSIs U yrayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k U3y4EHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3gatb ycnoBuss ana  gubdepeHuManud  0O0y4eHHsA, TOCTPOCHUSA
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOTpaMM, OOECHeuuTh YIrIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTh OOYYaOIIMXCA K NPOJOJDKEHUIO HM3YyYEHHS MATEMaTHKU C
yaéToM BBIOOpa Oymymielr mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEXKIY
001mMM 1 IpodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJEPKXAHME 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. [lapamnenbHO€ W LEHTpPANIbHOE NPOEKTUPOBAHUE, H300paKEHUE
¢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, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE 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,  MpoeKuuss  (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 IOBEPXHOCTh MPU3MBI.
[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 péOep M OOKOBBIX TpaHei



NPAaBWJIBHOW mnupamuibl. lIpaBHiibHBIE MHOTOIpDAHHUKM: IpaBWJIbHAS IpU3Ma U
IIpaBWJIbHAS IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPAaMHAA W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBmeHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JOJIEKadIp U UKOCAIP.

Bbruucinenue 3J€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJbl.
[Inomaar OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOM TMPHU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSMOW MPHU3MBIL.
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHON HUPAMUIBL,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMU/IBI.

CuMmmMmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWJIBHOM MHOIOIPAHHHMKE: CHUMMETPUS
napajuleJIenunesa, CUMMETPUS IPABWIBHBIX NPU3M, CHUMMETPHs IPAaBUIBHOU
UpaMUBI.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
guciio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsaTe koMmmutaHapHble BEKTOpHI. [IpM3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBuno mapamenenunena. Teopema O pasiIoKEHUMM BEKTOpA II0  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsamoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI 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 miockoctr. Pa3BépTka muwmmHapa u koHyca. Cummetpust chepsl u
niapa.

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



KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUIMHAP, ONHMCAaHHas oOkojio 1mwimHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miIockocThio. [loHSITHE MHOTOTrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaIICHUS.

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHyCa, TUiomanas chepsl U €€ JacTew.
[Togobue B mpoctpanctBe. OTHOmIEHWE OO0BEMOB, TIIIOMANEH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIIMH]IPA
(mapaJuienbHO M MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJAIINE YEPE3 BEPUINHY), CEYEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEHMI: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEeKyIIeH TIOCKOCTH.

BeKkTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj BekTopamu. BekropHoe
YMHOXEHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbHas
cucTteMa KoopAuHAT B npocTpancte. KoopauHatel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPHU PEIICHUH TI'E€OMETPUYECKHUX
3aj]1ay.

JABMKEHUA B IPOCTPAHCTBE

JBuxenus npocrpaHcTBa. OtoOpaxkenus. JIBUKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBW)XKEHUW. BuIbl JBWXKEHUN: TMapauiebHBIM IEPEeHOC,
LHEHTPaJIbHASI CUMMETPHs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOHU.
[TpeobpazoBanus nogobus. [Ipsmast u cepa 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 O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HIACHTHUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE D3THUX 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 MOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, PacCy ACHUN, BOCIPUUMYUBOCTD
K MaT€MAaTHYECKUM acleKTaM pPa3jIu4HbIX 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, peryisipHasl pu3ndecKkasi 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,



TOTOBHOCTb M CHOCOOHOCTb K  MaTreMaTHMYeCKOMy  OOpa30BaHUIO |
caM000pa30BaHMI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3ko10rMYecKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMATIbHO-)KOHOMHYECKUX IIPOLECCOB HA COCTOSHUE IPHUPOJHOM M COLMAIBHOU
Cpefibl, 0CO3HAHME I100ATBHOI0 XapaKkTepa SKOJIOTHYECKUX MPo0OIeM, OpUEeHTalHs
Ha MPUMEHEHME MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3axad B oO0jacTu
OKpY)KaloIled cpeabl, IUIAaHUPOBAHHWE IIOCTYIIKOB M OLEHKM HX BO3MOYKHBIX
HOCJEACTBUM JUIsl OKPYXKAIOUIEH cpenbl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKON HayKM Kak c(epbl 4YeJIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA PA3BUTUS LUBWIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTEMaTUKM W MaTeMaTU4YeCKOM KYJbTypOM KaK CpEIACTBOM IO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYI0 U HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBIBJLITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYyJIUPOBATH
oIpezesieHUs MOHATUM, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYyIUPOBaTbH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMbIE€ W OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUT IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;



BbIOUpaTh cmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:

UCIIOJIb30BAaTh BOMPOCHI KaK HCCIIEJOBATEIbCKUNA HMHCTPYMEHT IO3HAHUSA,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObeKTa, sBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKXkKe BbBIABUTAThH
IPEJNOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIATh €(UIUTH MHPOPMAIUY, TaHHBIX, HEOOXOIUMBIX IJISi OTBETa Ha
BOIIPOC U JUIsI pEILICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3HPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencTaBiIeHuUs;

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WILTIOCTPUPOBATH rpauyecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbBbIE YHHBeEpPCcAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu CI)OpMYJ'IHpOBaTB CY)KI[GHI/IH B COOTBCTCTBHUHU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHCHHUS IO XOJy PCIICHHS 3a1adH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMHI,
npoOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuaiora, oOHapy)KMBaTh Pa3jIM4Me M CXOJCTBO IMO3WIIHUHA, B KOPPEKTHOW (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,
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IIPEACTABIATh PE3YJIbTAThl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIEHHA C Y4YETOM 3ajad
Npe3eHTALNHU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS

Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMpPATh CIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pedieKkcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHUCTBUN M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca W pe3yjbTaTa pelieHus
MaTeMaTU4YE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaMJICHHBIX OIIKUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa €U U YCIOBUSAM, OOBSICHATH TPUUUHbI
JTOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JESITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WUHAMBUIYATHbHON
paboThl TpU pEeHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NEeSATEIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pabOT, JIOrOBapUBaThCH, OOCYX IaTh TMPOIECC U PE3yJbTaT PabdOThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITypPMBI» H HWHBIE), BBHINIOJHATh CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMU YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUsIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU TMOHSITHSIMH CTEPEOMETPUU MPH
pelleHny 3a7a4 U IPOBEJCHUH MaTEMaTHYECKIX PACCYKICHUH;

e TPUMEHSTh AaKCMOMBI CTEPEOMETPHM U CIEICTBUS U3 HUX NPU PELICHUU
reOMEeTPHUECKUX 3a/a4;
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KJIacCU(PUIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;
CBOOOJTHO  OIMEpPUPOBATh TOHITHSAMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMA B IPOCTPAHCTBE, MEXKIY NIPSIMON U
IIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOOJTHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpU3Ma,
nupamMua, MPSMOYTOJIbHBIN Mapaieaenunes, Kyo);

KJacCu(UIMpOBaTh  MHOTOTPDAHHHWKHW, BBIOMpas  OCHOBAaHHS IS
KJ1accuuKaIuu,

CBOOOJTHO  ONEPHPOBATH  TOHITHSAMHU, CBSI3aHHBIMH C  CEYCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBIIOIHATE napajjieibHOE, IICHTPAJILHOE " OpPTOTOHAJILHOE
POCKTUPOBAaHKUE (DUTYpP Ha IUIOCKOCTH, BBITOJHATH M300paKeHUs QUTYP
Ha IJIO0CKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBIIOTHATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHTyp:
BHUJI CBEPXY, COOKY, CHUZY;

BBIYKCIIATh  TUIOMIQJAM  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpH3Ma,
nupamMua), TCOMETPUUIECKUAX TEN ¢ TpUMEHEHUuEM (HOpMYIT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: CHMMETPHS B MMPOCTPAHCTBE, LEHTP,
OCh W TUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHHU
uryper;

CBOOOJIHO OTICPUPOBATH IOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpPaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HA/l BEKTOPAMH,

pemaTh 3aJadud Ha JI0Ka3aTeIbCTBO MATEMAaTUYCCKUX OTHOIICHHH U
HaXOXKJIECHUE TCOMETPUYCCKUX BEJIMYWH, MPUMEHSS HM3BECTHBIC METOJIbI
P PEIICHIN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

NPUMEHSATh TPOCTEUINE TPOTPAMMHBIC CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUYSCKHX 3a]1a4;
U3BJICKaTh, MPEOOPa30BBIBATh M HMHTEPIPETUPOBATH HHEGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJACTaBICHHYIO Ha
YepTEeKax U PUCYHKAX;

NPUMEHATh TOJyYCHHBIC 3HAHUS HAa TIPaKTUKE. CpaBHUBATh U
aHAJM3UPOBaTh PEAJIbHBIC CUTYAIlMH, MPUMCHITh W3YYCHHBIC IOHSATHS B
mporecce  IMOMCKA  pEeHICHUS  MaTeMaTHYeCcKH  COpMYIHMPOBAHHON
mpoOIeMbI, MOJAEIUPOBATh peajbHBIE CHUTyaIlMd Ha SI3bIKE TEOMETPHH,
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UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATUNA M TEOpEeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/1ayi,
CBA3aHHBIE C HAX0XKJICHUEM F€OMETPUYECKHUX BEJINYMH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUM.

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:

CBOOOJHO OINEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U cepuyeckoi MOBEPXHOCTAMH, OOBSICHATH CIIOCOObI
MOJIy4ECHHUS;

ONEepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPAILLEHUS: HAIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpaileHus (UMIUHAP, KOHyC, cdepa u map) H
OOBACHSTH CIIOCOOBI MOJIYYEHUS TEJl BpaLICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACTIOJIOKEHUE C(hephl U MITOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpAaIICHHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TENl BpAaIICHHUS,
Te€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJIHO OINEpUPOBATh MOHSITUSMH, CBSI3aHHBIMU C KOMOWHAIUSAMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCaHHBIN 0KOJO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAASIMU TOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEN;

n3o0paxaTh u3ydaeMble (UTYpPBI, BBHIOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO0 Ha
yeprexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJHATH ONEPALMU HaJ BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JAEKAPTOBOW CUCTEME KOOPIMHAT;
peniaTh reoOMeTpUUECKUe 3a7a4d Ha BBIYHMCICHUE YTII0B MEXY MPAMbIMU
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOJIHO OMNEPUPOBATH MOHSATUSMHU, CBSA3AHHBIMH C JBUKEHHUEM B
POCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHMUI;
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BBIIIOJIHATh HM300paX€HUsT MHOIOTPAHHUKOB M TEJl BpallEHUs IpHU
[IapajuleIbHOM — IEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYECHHs] MHOTOI'PAHHUKOB M TE€Jl BPALCHUA: CEUCHHUs LWIMHIpA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEUeHMs KOHYca (IapajulebHble
OCHOBAHHIO ¥ IPOXOJIALIME YePE3 BEPILNHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOJA CIEN0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYILEH MNIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl [JISl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIarallinX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBHS
PUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pemiaTh 3aJadd Ha JOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHWN U
HAXO0XKJECHUE T€OMETPUYECKUX BEJIMYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHATh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATD,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAlMH, IPUMEHATh U3YUCHHBIC
IIOHATHUSA, TEOPEMBI, CBOHCTBA B  IIpOlleCCE  IIOMCKA  PEUICHUS
MaTeMaTH4ecku  cPOpMYyIHMpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanpHbIE CHUTYallMM Ha S3bIKE I€OMETPUH, HCCIIENO0BATH ITOCTPOCHHBIE
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U TEOpEM,
anmapata anreOppl, pelmaTb MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJECHUEM I'€OMETPUYECKUX BEIUYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmMbl Bcero Konrpoaenpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBI ¥ pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BexkTtopsl B mpocTpaHcTBe 12
g HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Ne n/m Konrpoabusie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwUE, 0606LueHPUIe " 15 1
CUCTEMaTHu3alusl 3HAHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwUE, 0606LueHPUIe " 17 )
CUCTEeMaTHU3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MpsMasi, INIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUH M CIEICTBUS W3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapPAICNBHOCTh U NEPIEHIUKYISIPHOCTH
' HPSAMBIX U IFIOCKOCTEN
74 KnaccudunupoBars B3auMHOE pPACIONIOKEHHE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: JABYTPAaHHBIM YTOJ, TPaHU ABYTPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOTO yria, JIMHEHHBIN yroj IBYTpaHHOTO yIJja, TpalycHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MNOHSTUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacno3snaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpamMyjaa, MpPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)
KnaccupunupoBare ~ MHOTOTpAaHHUKH,  BbIOMpass  OCHOBAaHHUS IS
7.8 KJIacCU(UKAUU (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHHUKH, TPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE MIPU3MBI, TapaJIICIICIIUTIC B )
7.9 OnepupoBaTh NOHATUAMU: CEKYLIas IIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
’ METOJI CIEI0B
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIONHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHH3Y
Pemarp 3amaun Ha HaxXoXXJIEHHE T'€OMETPUUYECKUX BEIMYMH IO oOpasuam
WIA alTOpPUTMaM, MPUMEHsS M3BECTHBIC AaHAJUTHYECKHE METOIbI TIpHU
7.12 pEelIeHHH  CTaHAApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYKCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKU JO TMPSMOM, OT TOUYKHUIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pemarp 3aaun Ha HaXOXXJEHHE T'€OMETPUYECKUX BEIMYMH IO oOpasuam
7.13 WIH alTOpPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METONbI TIpHU

PeIICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYUCIICHHUC YIJIOB
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MEXYy CKPELIUBAIOIIMMUCS NPSIMBIMH, MEXKIY MPSMOW U IJIOCKOCTBIO,
MEXY INIOCKOCTSAMH, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U MJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 nupamMpzia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHSTUSAMU: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHOPETUPOBATH HHGMOpPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
yepTexax U pUCyHKaX
[MpumensaTs TeomeTpudeckue (GakThl AT PEIMICHUS CTEPEOMETPUUYCCKUX
7.17 3a1a4, MPEIONArallluX HECKOJIbKO IIAroB pELICHUs, €CIH YCJIOBHS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme
718 [IpuMeHATs mpocTEdIIME INPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoauTH NpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
’ YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaAJIbHbBIE
CUTYyallMu ¥ MPUMEHITh U3YYCHHBIE MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaThu4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh peabHbIe
7.20 CHUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BAaTh MOCTPOCHHBIE MOIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapaTa anreOpsl,
pemath ~ NpakTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
r€OMETPUUYECKHUX BEJIMYUH
11 KIIACC
Kon .
IIpoBepsieMble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoOro .
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATHSAMH: LUJIMHAPUYECKas MMOBEPXHOCTh, OOpa3yrollne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIHHAP, KOHUYECKAs MOBEPXHOCTb,
o0pa3yronire KOHUIeCKOH MOBEPXHOCTH, KOHYC, ChepudecKas OBEpXHOCTh
6.2 PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KnaccudumupoBars B3auMHOE pacmofioKeHHE CPEephl U TIIOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMeHTa, 1IapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO

CJ1051, IaPOBOM CEKTOP
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6.6

Boruncnsate 00bEMBI W IJIOHNIAAM  TIOBEPXHOCTEH Ten  BpallCHHUS,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh TOHATHSAMHM: MHOTOTPAaHHMK, BIHCAHHBIH B cdepy U
OTNMCAaHHBIN OKOJIO c(epbl, cepa, BIUCaHHAs B MHOTOIPAHHUK MU TEJIO
BpallcHUs

6.8

BBIYHCIASATE COOTHOMICHHS MEXIY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOOOOHBIX TEI

6.9

Nzo6paxarh uzydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BoimonHATh  (BBIHOCHBIE) TIIJIOCKHE YEPTEXKU W3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BUI CBEpXy, COOKYy, CHHU3Y,; CTPOUTH CEUEHHUS Tel
BpalleHus

6.11

W3BnexkaTb, HWHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh HHMOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, MpPeACTaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

[TpumensaTs reomerpuueckue (GakThl IS PEUICHUS CTePEOMETPHUUYECKHX
3aja4, MPEIoaraloliiX HECKOJIbKO MIaroB pelIeHus, €CIH YCIOBUS
NPUMEHEHHUS 3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHHTB I[eﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BeKTOpa Ha 4YucCIio, O6’b$ICH$ITB, KaKHuUMH CBOfICTBaMPI OHUA
o0J1agaroT

6.15

[TpuMeHsaTH MpaBUIIO Napaslieienunea Npu CI0KEeHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKApTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXIy BEKTOpaMH, CKaJISPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomute cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa Ha YMCIO, YroJl
MEXYy BEKTOpaMH, CKaJSpPHOE IPOU3BEACHHE, PACKIAIBIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTI> IJIOCKOCTh YPABHCHHUECM B I[GK&pTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

Pemarp mpocreiiiine reoMeTpuyeckre 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOpPAMHATHOTO METOa

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUH U
HAaXOXKIACHUC TCOMCTPHUYCCKUX BCJIIMYUH I10 06pa3uaM WX aJIrOpuT™Mam,
IMPUMCHSAA HU3BCCTHBIC METOABI npu peIICHUU CTaHAAapTHBIX
MaTeéMaTHYCCKUX 3aJa4

6.21

IIpuMeHATs mpocTEdIIME INPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBoauTH NpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
YKU3HHU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
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6.23

[IpumeHATh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTYyallMu ¥ NPUMEHATh U3YUYCHHBIC MTOHATUS B MPOILECCE MOUCKA PELICHUS
MaTeMaTU4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh peajbHbIe
CUTyallUM Ha $3bIKE T€OMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemarb  NpakTUYECKWME  3aJauyd,  CBA3aHHBIE C  HAXOXICHHEM
TFE€OMETPUUECKUX BEJIUYUH
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OcHOBHbIE TOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonaTHe 06 aKCHOMAaTUYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX

7.2

B3aunMHoe pacrnonoxeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalieIbHbIe
U cKpelmuBaromuecs npsamsle. [lapamienbHOCTE NpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IapajuleIbHbIE IPSAMBIE B IIPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX
NpSIMBIX, MApaJUICIbHOCTb IMPSIMOM M IJIOCKOCTH.  YTIJIBICCOHAIIPaBICHHBIMU
CTOPOHAaMH, YToJI MEXIYy MNPSAMBIMH B mpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajiebHble IIOCKOCTH, CBOMCTBA NapauieNIbHBIX IUIockocTed. [lpocteiimue
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHUI

7.3

[lepneHUKYIAPHOCTE MNPAMOM M IUIOCKOCTU: IIEPIEHIUKYISPHBIE MpsSAMBIE B
MIPOCTPAHCTBE, MPSIMbIE NapasuiebHble U MEPIEeHIUKYISIpHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM MEePHEHIUKYIIPHOU
IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YroJl MEXAY MPSIMON M MIIOCKOCTHIO, IBYTPAaHHBIN
YTOJI, INHEWHBIN yros IByrpaHHoro yria. [leprneHauKkynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJIOCKOCTh. [IeprneHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MeprneHauKyIspax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOIOTPaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHH M OCHOBAHMs NMPHU3MBI, IpsMas U HAKIOHHAs IMPHU3MBbI, OOKOBas W
II0JIHAsl TIOBEPXHOCTH NpU3Mel. [lapamienenunen, npsAMoyroiabHbli Napauieienues 1
ero csoicrtBa. Ilupamupa: n-yroinpHas nupamuja, TpaHM U OCHOBAHHWE IUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb NHPAMHJbI, MpaBWIbHAs M yCeUEHHas MUpaMUA.
OneMeHTbl NOpu3Mbl M nupaMmuabl. lIpaBunbHBIE MHOIOTpaHHUKH: IOHSATHE
MPaBUJIBHOIO MHOIOTPaHHUKA, IpaBUJIbHAs IpuU3Ma MW NpaBWIbHAs IHUpaMUIA,
MpaBWJIbHAS TPEYToJIbHAsI MUpaMKia U MpaBUIIbHBIN TeTpasap, KyO. Ilpencrasnenue o
MPaBUJIBHBIX MHOTOIPAHHMKAX: OKTad[p, JOoJeKa’ap M ukocadapyrue CedeHus
MPU3MBbI ¥ TUPAMHU/IBI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, TIOCKOCTH.
DJeMeHThl  CHUMMETPUM B  MHpaMuAax, Mapajyielenunenax, MpaBHIbHBIX
MHOTOTpaHHUKaX

7.6

Bbruuciienne »1e€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TTOBEPXHOCTH M MOJTHON TOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAb OCHOBaHHIA,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMO TTpu3MbL. [11o1maas 60K0BO# MOBEPXHOCTH H
ITOBEPXHOCTH NPABWIBHOW NMUPAMHUABI, TEOPEMA O IUIOMIAJAN YCEUYEHHOM MHUPAMMIIBIL.
[Tonsitue 06 06bEMe. OOBEM MUPAMUTBI, TIPU3MBI

7.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMIICHUST MEXIY IUIOIIAIASIMUA TTOBEPXHOCTEH,
00bEMaMU TOTOOHBIX TENI

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yoline UINHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHoBaHHA U OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 0Chb, TUIOMIAIb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konnyeckas moBepxHOCTb, 00pa3yrolye KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKkoi moBepXxHOCTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyromias U OcCh,
momaas OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue u
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMIalb MoBepxHOCTH ceprl. B3anmuoe
pacnosoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IO

chepsl

6.4

N300pakeHue Tes BpalleHUs Ha IMJI0CKOCTU. Pa3BépTka muuimHapa U KOHyca

6.5

KoMOunammu ten BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[Tonste 06 o06béMe. OcHOBHBIE cBOicCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeactsus u3 He€. O0bEM MHIMHIPA, KOHYCA.
O0BEM mapa u riomaab chepsl

6.7

[Tomo6HbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXIY IJIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU TOIOOHBIX TENI

6.8

Ceuenusi muiIMHIpa (MapajjieIbHO W TMEPHEeHIUKYISIPHO OCH), CEYeHHs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. ClOK€HHE W BbIUMTAHUE BEKTOPOB.
YMHO)XeHue BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TpEM HEKOMIUJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWJI IEUCTBUM C BEKTOpAMH

6.10

[IpssiMmoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHAThl BeEKTOpAa.
[Ipocreiimne 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOM3BEICHNE BEKTOPOB. BblUMciieHHE YIIIOB MeXAYy HPSIMBIMH U TJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeJHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AIrOPUTMAMHU pELICHHS 3a7ad;
yMeHue (GOpMYJIHpPOBATh W ONEPHPOBATH MOHATHUSMH: ONpEICIICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOICTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE W TPOTHUBOMOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUH;
MPOBOJIMTH JI0KA3aTeNbHbIC PACCYKICHHS TIPH PEUICHUH 3a7a4, OIECHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHWI; YMEHHE OIEepHpOBATh
MOHSITHSIMHA: MHOKECTBO, TIOJMHOKECTBO, OINEpalii HaJ MHOXKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUHM U MPHU PEIICHUH 3a7ad, B TOM
YHCcIie U3 IPYTHX YU4eOHBIX MPEJAMETOB; YMEHHE ONEPHPOBAThH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; MCIIOJIB30BaTh rpadbl Mpu

peuieHuu 3aa4y

VYMmenne OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBbHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETIeHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypalbHOW CTENEHH, CTEIIEHb C
palOHAJIbHBIM IOKAa3aTeJICM, CTCIICHL C HCﬁCTBHTeHLHBIM IIOKa3aTcJIeEM,
JorapuM dUYHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIHHOTO YHCIIA,
OCTaTOK IO MOIYJIO, PAalMOHAIBHOE YHCIIO, HPPAINMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJbIX, PAlUOHAJIbHLIX, HeﬁCTBHTCHBHBIX
YKCeN, yMEHHE MCII0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JenUuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™ EBkiamma npu
pelleHNH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3WIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUU U HpeO6p330BaHHH
BBIPOKEHUH CO CTEeNeHsSMU W Jorapudmamu, mpeoOpazoBaHHs APOOHO-
palnuOHaJIbHBIX BI:Ipa)KeHPIﬁ; YMCHUC OIICpHUPOBATH IIOHATUAMMU:

MOCJIEIOBATENBHOCTD, apu(MeTHdecKass Mporpeccusi, TeOMeTpHUYECKas
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nmporpeccusi, OCCKOHEYHO YOBIBAIOIIass TeOMETPUYECKas MPOTPECCHs;
YMGHI/IG 3aJgaBaTrb II0CJICAOBATCIbHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEePUPOBATH MOHATHUSIMU: KOMIIJICKCHOE
qucio, COHpSDKéHHBIe KOMIIJICKCHBIC 4HCJIa, MO,Z[y.]Ib nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); YMeETh
MPOU3BOAUTE apu(PMeTHUeCKHe MEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
HpI/IBO,Z[I/ITB HpI/IMepBI HUCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTI:
MOHATUSAMU:  MaTpuna 2X2 u  3x3, onpeneiauTenb  MaTpULbL,

I‘COMGTpH‘-I@CKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIBHBIE,
MoKa3aTelbHble, CTENEHHbIe, JIOTapu(pMUUYECKHe, TPUTOHOMETPUYECKUE
YpPaBHEHHS M HEPABEHCTBA, HX CHCTEMbl, YMEHHE OIEpUPOBATH
MOHATUSIMH: TOXJAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOLIbKO Ppa3JIMYHBIX IMPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpoOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIIEHUS MaTEMaTU4YECKHX

3aJa4 U 3a]1a4 U3 pa3IUvHbIX 00JacTeil HayK! U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHUAMH: (YHKIOUS, YETHOCTh (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DyHKIUH, HauOoJbIllee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HempepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpaj; YMEHHE HaXOAWUTh AaCUMITOTHI rpaduka (GyHKIHH; yMEeHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3MIMY (YHKIMH, HaXOMUTh YpaBHEHHE KacaTelbHOH K TrpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIE 3JIEMEHTAapHBIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO MUl HCCIEeNOBaHUS (yHKIUI,
HaXOJUTh HAWOONbIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaguKi MHOTOYICHOB C HCIIOJIB30BAaHHEM ammapaTa MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXICHHUS HAWITy4IlIero

PEeIICHHA B NPHUKIAAHBIX, B TOM YHCJIC COLNHUAIBHO-39KOHOMHYECKUX H
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bU3MYEeCKUX 3a/1adax; HaXOAUTh TUIOMIAAN U O00BbEMBI (PUTYP C MOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepr MAaTEMATUYCCKOI'O MOI[GJII/IpOBaHI/IH C

noMoInbio AuddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMIO3UIUS (DYHKIMM, JuHEHHas ¢QyHKUWsA, KBaApaTudyHas (QYHKLHS,
pauMoHanbHas (QYHKLHSA, CTeneHHas (QYHKIHA, TPUTOHOMETPUUYECKHUE
¢yHkunu, oOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpadUKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  TIpeoOpa3oBaHusl  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TPaQUKKU Ul W3Y4EHHUsS MPOLECCOB M 3aBUCHUMOCTEH, Ipu
peleHny 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM;, BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJINYMHAMU;
UCTIOJIb30BaTh CBOMCTBA U TpaduKu (YHKIUH JUIS pelieHHus ypaBHEHMH,
HEpaBEHCTB M 3ajJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIC 3aJadyd Pa3HBIX THMOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTW, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Jla4i U3 O0JIACTH YIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJISATH BBIPAKEHUS, YPABHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbl MO YCJIOBUIO 3a/layd, HUCCJENOBATh IOJIYyYEHHOE pEUIeHUuE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB;, YMEHHE MOJIEIUPOBATH
peajbHble CUTyallMd Ha $3bIKE MATEMATHKHU; COCTaBIIATH BbIPaKCHHUS,
ypaBHEHHUS, HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHWEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOTYUSHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee aphupMeTHUYecKoe, MeauaHa,
HanOoJIbIllee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaInio, MpeICTaBIeHHYIO B TaOJIUIaX, Ha IUarpammax, rpadukax,
OTPaXXaloLYI CBOWMCTBA PEalbHBIX MPOLECCOB U SBJICHUM; MPEACTABIATH
uHpopMaIMi0O C TOMOIIBID TaOIWUIl ¥ JAWarpaMM; HCCIIeI0BaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHUCJIIC C MNMPUMCHCHUCM rpaqmquKHx
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeIOBaTh COBMECTHBIE

HaOJIOIEHNUS C TOMOIIIBIO IarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHHe OnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT M CIIy4ailHOE
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COOBITHE, BEPOSITHOCTh CIYY4aHOTO COOBITHS;, YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUUECKUX METOOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpOBAThH
NOHATUSAMM:  ClIydaiiHas BEJNMYMHA, paclpefesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAaHWe, MUCIEpCUsl M CTaHAApTHOE OTKJIOHEHHE
ClyuallHOW  BENWYMHBI, (YHKIMM  paclpefeNeHusi U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeelieHni; yMeHue
UCTIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN Ui pelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIINX YHCET B NPUPOIHBIX M OOIIECTBEHHBIX SBICHHUAX, YMCHHE
ONIEpPHPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPecTaHoBOK; OmHOM  HplOTOHa; yMeHHMe  NPUMEHSTH
KOMOMHATOpHBbIE (aKThl U pacCyKACHUS JUIsl PEIICHUs 3a]1ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMM: TOUYKa, MpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMYHUHA yTIia, JIOCKUN YroJjl, IBYrpaHHBINA
yroj, TPEXTPaHHBIA YTOJl, CKPEUIMBAIOIIHUECS MPsIMbIE, MapauIeIbHOCTh U
NEePNEHAUKYIISIPHOCTh MPSAMBIX M IIOCKOCTEHM, Yroia MEXIy HpSMbIMH,
Yroa MeXAy NpsAMOM U IUJIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTosiHuE MEXJY IUIOCKOCTSIMHU; YMEHHE HCIOJb30BATh MPHU PEIICHUHU
3a1a4 U3y4yeHHble (DaKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOJENIM C TOMOIIBK TE€OMETPUYECKUX MOHATHM M BEJIWYWH, pEIIaTh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3ala4n

10

YMeHue omepupoBaTh MOHATUAMU: IUIOMATL (GUTYphl, 00BEM (QHUIYpHI,
MHOTOTPAaHHHK, TPaBHIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenurnes, Opu3Ma, NHpamuna, (urypa u TOBEPXHOCTh
BpaIlleH!s, LWIMHAP, KOHYC, Imap, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM KyOa,

OPSIMOYTOJIBHOTO  Mapajulefienuneaa, MNUpaMHUAbl, MPU3MBI, IMIMHIPA,
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KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS KOHyCa W LMIMHIpA,
napajuleJbHblE OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, LNWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEeueHUue
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpalCHUs, UX CEUYEHHUs, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4yaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTb HX; YMEHHE NPOBOAUTH KiaccHPUKanuioo (GuUryp Imo
pa3IMYHBIM TPU3HAKAM, BBIOJHATH HEOOXOJUMBIE JIOTIOJHUTENbHBIC

TIOCTPOCHHSI

11

YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napanneanblﬁ MNEepeHOC, CUMMCTPHA HaA IJIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOJ00HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE U TMOAOOHBIE (UTYpPHI, B TOM YHCIE B HpPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuieHruu 3aJia4; HaXOJUThb TICOMCTPHUYCCKUC BCIMYMUHLI ([[.HI/IHa, yroua,
JI01ab, 00BEM) TIPH PEIICHUH 3a7a9 U3 APYTUX YYEOHBIX MPEIMETOB U
u3 peaHLHOﬁ JKU3HU; YMCHUC BBIYUCIIATL T'COMCTPUUCCKHUEC BCINMYUHLI
(nmuHa, yroJy, IUIOMEAAL, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM YHCIC. IIIOLIAaJAb ITOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
IpAMOYT'OJIBHOI'O  HapajiieiiCiuieaa, IMupaMubl, I[IPU3MbI, OUWIWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYP

12

YMeHue ornepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpa Ha YHUCIO, Ppa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA Tr€OMCTPHUICCKUX 3ada4 U 3a/1a4 ApYTUx y‘IGGHBIX npeamMeToB

13

YMeHne BRIOMpATh MOAXOMSIIAA METO JJIS PEIICHUS 3a/1auu; TOHUMaHHE
3HAUMMOCTH MAaTEMAaTHKA B W3YYCHHU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, yMEHHE pAaclo3HaBaTh IMPOSIBJICHHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHl MATEMATUUECKHUX

OTKPBITUIA POCCUUCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH
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INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepP/KAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

HaTypaJIBHBIe U OCIbIC YHCIIa. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pammonanbubie  yncna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOHM, MPOLEHTHI,

12 OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHu. JleHCTBUS ¢ apuMeTHIECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHH
L4 Crenens c 1enbIM okaszaresieM. CTeneHb ¢ pallMoHabHBIM NTOKa3aTeneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JletictButenbHble 4ucia. ApupMETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 yucinamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUiIa OKPYTJICHHs, TPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUMN
1.8 [IpeoOpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie U APOOHO-PAIIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC YpaBHEHHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUMUUECKUE YPABHEHHUS
2.5 [{ensie 1 poOHO-palMOHATILHEIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOoTapuhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBEeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUHU U TpaduKu
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Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux dynxknumu. B3ammsao oOpartHbie

> ¢yukunu. YétHeie n HeuéTHBIe QyHKUMU. [lepruoanueckue GpyHKINHN
OOnactp ompeneneHuss U MHOXKECTBO 3HadeHMi ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauGomnbliee M HauMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIeJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpadukoB Qynknuii. CsoiicTBa  QyHKIHH,
' HETpEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTebHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTudyeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenrne TPOU3ZBOAHONW K UCCIENOBaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HaMMEHbIEro 3HaueHus (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHoxecTBa 1 JOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTD M CTaTHCTHKA
6.1 OnucareyibHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OuUrypsl Ha MIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpaIICHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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