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IHOACHUTEJIBHASA 3AIITMCKA

['eomerpus sBiseTcs OJHUM U3 0A30BBIX KYpPCOB HAa yPOBHE CpeIHEro odIero oopa3oBaHus,
TaK Kak  oOO0ecleuynBaeT BO3MOXHOCTb  M3yY€HMS  JUCLUUIUIMH  €CTECTBEHHO-HAay4HOU
HaIIpaBJICHHOCTH M IPEAMETOB T'YMAaHHUTApHOIrO LHMKIA. IIOCKOJIBKY JIOTMYECKOE MBIILICHUE,
dopMupyemMoe TpH H3YYCHHH OOYYAIOIMMHCA TOHSATHHHBIX OCHOB TEOMETpPUH, TIpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHMM LEMOYKU JIOTHYECKUX YTBEPXKIACHUM IpU PpELICHUU
FEOMETPUYECKUX 3a7a4, YMEHHUE BBIIBUTaTb M OINPOBEPrarb TMIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCSL TIPH PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3UUECKUX
3a/1au.

Ieab ocBoeHus mporpammbl yueOHOro Kypca «l'eomeTpus» Ha yriyOnEHHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOyJaroluxcsd MpH HM3YYEeHUH TEeOMEeTpPHM, Kak
coCTaBlsifoLIed ImpeaMeTHON obsacth «MaremaTuka W HMH(pOpMaTHKa» uepe3 obOecreueHue
BO3MOKHOCTH MNPUOOpPETEHHsT U UCIOJIb30BaHUs Oojiee TIyOOKHMX TEOMETPUYECKMX 3HAHUM U
NeUCTBUN, clenu(UUYHBIX T'€OMETPUM, U HEOOXOAMMBIX IS YCIEIIHOro IpodhecCHOHANBHOrO
00pa30BaHMsl, CBA3aHHOI'O C UCIIOJIb30BAHUEM MATEMAaTUKU.

[TpropuTeTHRIMU 3aaYaMM Kypca F€OMETpPUH Ha yriy0JaEHHOM YpPOBHE, paCIUPSIOLMMU U
YCHJIMBAIOIIMMHU KypC 6a30BOT0 YpOBHS, SIBJISIOTCS:

pacuIMpeHre MpeACTaBICHUsI O TEOMETPUN KaK 4acTH MUPOBOU KyJIbTYphl M (hOpMHpOBaHHE
OCO3HAHUS B3aUMOCBSI3U F'€OMETPUHU C OKPY>KAIOIIUM MUPOM;

(opMHpOBaHUE TIPEACTABIEHUS O MPOCTPAHCTBEHHBIX (HUIrypax Kak O BaKHEHIIUX
MaTeMaTUYECKUX MOJAEISX, TO3BOJIIOIIMX OMUCHIBATh U M3ydaTh PA3HBIE SBJICHUS OKPYXKaOLIEro
MUpa, 3HaHUE MOHATUITHOTO anmnapara 1o paszaeny «CrepeoMeTpus» y4eOHOro Kypca reoMeTpuH;

(dopMHUpoBaHUE YMEHUS BJIAJIETh OCHOBHBIMU MOHSTUSMU O MPOCTPAHCTBEHHBIX (UTYpax U
UX OCHOBHBIMHU CBOICTBaMH, 3HaHHE TeopeM, (OopMyaT M yMEHUE HUX TNPUMEHSATh, YMEHHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHapTHBIE CIIOCOOBI PEIIeHUs 3a/1a4;

(dopMHpOBaHME YMEHHS paclo3HaBaTb Ha uepTeXax, MOJENSIX M B pPEaJbHOM MHpE
MHOT'OI'PaHHUKY U TeJIa BpalleHUs, KOHCTPYUPOBATh TEOMETPUYECKHE MO EIIN;

¢dbopmMupoBaHUE TOHUMAaHHS BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MaTeMAaTUYECKUX
Teopuii, GopMHUPOBaHUE TOHUMAHUS POJIM AaKCHOMATUKHU IIPU IPOBEIEHUH PACCyKACHUH;

(dopMHUpoOBaHUE YMEHHS BIIAJETh METOAAMM JA0KA3aTEJIbCTB U aJIrOPUTMOB PEIIECHUS, YMEHUS
UX IPUMEHSATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHHUS B XOJAE PEIICHUS CTEPEOMETPUYECKHUX
3aJa4 U 3a]a4 ¢ IPaKTUUECKUM COAepx)aHUEeM, (POPMHUpPOBaHHE NMPEACTABICHHUSI O HEOOXOAUMOCTH
JI0Ka3aTeJIbCTB MpU OOOCHOBAHUMM MATEMaTUUYECKMX YTBEPXKIEHUH U pPOJIM aKCUOMATHKH B
IIPOBEICHUN INE€AYKTUBHBIX PACCYXKIACHUM;

pa3sBUTUE M COBEPIICHCTBOBAHUE MHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOydJaronmxcs, IM03HABaTEeIbHON AKTUBHOCTH, HCCIIEOBATEILCKUX YMEHUH, KPUTUYHOCTU
MBILLIEHUS, HTHTEPECa K U3yUEHUIO T€OMETPUN;



dopmupoBaHue (QYHKIHOHAIBHOW TI'pPaMOTHOCTH, PpEJIEBAHTHOM TI'€OMETpPUM: YMEHUs
pacrio3HaBaTh MPOSBIECHUS T€OMETPUUYECKUX MOHSITUN, 00BEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsAX U IPU U3yUYEHUU APYTUX YU4EOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
1 3aKOHOMEpPHOCTEN, MOEIMPOBAHNUS PEaIbHbIX CUTYallUil, HCCIIEIOBaHUS IIOCTPOCHHBIX MOJIENEH,
MHTEPIPETALNY TTOIYUYEHHBIX PE3YIbTAaTOB.

OCHOBHBIMH COZIEPXKATEIHHBIMU JTUHUSMU ydeOHoro kypca «I['eomerpus» B 10—11 kmaccax
ABISIIOTCS: «lIpsiMBbIE U MJIOCKOCTH B MPOCTPAHCTBE», «MHOrOrpaHHUKN», «Tena BpalieHus»,
«BeKTOpBI U KOOPIWHATHI B IPOCTPAHCTBEY, «J/|BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMETh OMNEPUPOBATH MOHSITUIMUY,
pelieBaHTHBIMU T'€OMETPUM Ha yriayOs€HHOM ypoBHe oOydeHnus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM ydyeOHOro Kypca, a (OpMHUPOBAaHUE JIOTHYECKHX YMEHHM
pacrpezensercss He TOJIBKO M0 COAEpPKAaTEeNbHBIM JIMHUAM, HO U 110 rojgaM oO0yudenusi. ConepxkaHue
o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibraTaM ocBoeHHs DenepanbHoil paboueit
MPOrpaMMBbl, paclpeneaeéHHbIM 10 roJaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NMPHHIMIHAIBLHBIM BOMpOCaM OOydarolecss oOpaliainch HEOJHOKPATHO. DTO
II03BOJIIET OPraHU30BaTh OBJIA/IEHUE T€OMETPUUECKUMU MOHATUSAMYU U HaBbIKaMU 1OCJIE10BAaTEIbHO
U NOCTYNAaTeNIbHO, C COOJIIOJIEHUEM IPHUHILIMIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJOYAaTh B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX IpEeACTaBICHUM 00ydarommxcs, pacumpsis U yriayonss eé,
00pa3ysl MPOYHbIE MHOYXKECTBEHHBIE CBSI3HU.

[Tepexon K U3y4EHUIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3mate ycioBus ans  auddepeHiuanuu  o0ydeHUs, IOCTPOSHUS WHIUBUIYaJbHBIX
00pa3oBaTeIbHBIX MPOrPaMM, 00ECIEUUTh YriayOIEHHOE U3YyYEHHE TEOMETPHH KaK COCTaBIISIONIEH
yueOHOro mpeamera «MaTeMaTHKa;

MOJATOTOBUTh OOYyYaIOIIUXCS K TMPOJODKEHHI0 HM3y4eHHUS MaTeMaTHKH C Y4€ToM BbIOOpa
Oynymenr mpodeccun, obecrednBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TpodeccroHaTbHBIM
00pa3oBaHHUEM.

Ha u3ydenue yueoHoro kypca «I'eomerpusi» Ha yriy0iaéHHOM ypoBHE oTBoauTcs 204 yaca: B
10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kimacce — 102 yaca (3 yaca B HeZemo).



COJAEP/KAHUE OBYUYEHMUA
10 KIJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, MI0CKOCTh, MpocTpancTBo. [loHsTHe 00
AKCHOMATUYECKOM IIOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUU U CIIEICTBUSA U3 HUX.

B3auMHOE pPacHoyIoKEHUE NPSAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajulelIbHbIE U
CcKpemmBaromuecs npsamele. [IpusHaku ckpemmBaromuxcs NpsAMbIX. [lapainenbHOCTh NPAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: IMapajlyielIbHbIE IPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTb TPEX
MIPSAMBIX, MAPAJIENBHOCTD MPSAMOM U IUIOCKOCTH. IlapaniensHoe U 1eHTpaNbHOE TPOSKTUPOBAHMUE,
n3zobpaxxkenue ¢uryp. OCHOBHBIE CBOWCTBA MapalljieIbHOro MpoekTupoBanus. M3o6paxenue puryp
B MapajuIeJbHOM NPOEKIMH. YTJbl C COHAIpPABICHHBIMA CTOPOHAMHM, YroJl MEXAY HpsMBIMU B
npoctpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: apajulebHbIE MITOCKOCTH, CBOMCTBA MapalyIeIbHbIX
wiockoctei. [Ipocreiimue npocTpaHcTBeHHbIE (PUTYPBI HA MIIIOCKOCTHU: TETPAdp, Mapajuieenunes,
IIOCTPOCHUE CEYEHUM.

IleprieHIUKYIAPHOCTh NPSAMON M INIOCKOCTH: NEPHNEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMBIE IIapaJuUICJIbHBIE W IEPIEHAMKYJSIPHbIE K IIJIOCKOCTH, IPU3HAK MEPIEHAUKYJIIPHOCTH
IpsIMOM M IUIOCKOCTH, TE€OpeMa O MpsAMOM MNEpPHEeHAUKYJSIPHOM IIOCKOCTH. OpPTOroHaabHOE
IpoeKTUpoBaHue. [IeprneHuKysap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE
OT MPSAMOM 10 MIOCKOCTH, NPOEKLHs (UIYpbl Ha IUIOCKOCTb. [lepneHIuKyIsIpHOCTh MIOCKOCTEMN:
MPU3HAK MEPHEHIUKYIIPHOCTH JIBYX MIIOCKOCTEN. Teopema o TpEX nepneHaAuKysipax.

VYribel B MPOCTPAHCTBE: YTrOJl MEXIY NPSIMOM M MJIIOCKOCTBIO, JIBYTPAHHBIN YroJl, JTUHEHHBINA
yrojl ABYrpaHHOTro yrija. TpEéxrpaHHbld W MHOTOrpaHHble Yribl. CBOHCTBA MJIOCKHMX YIJIOB
MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKUX M JABYTPAaHHBIX YIJOB TPEXI'paHHOrO yria. TeopeMbl
KOCHUHYCOB M CMHYCOB JUI TPEXTPAaHHOIO yria.

MHoOrorpaHHuKHU

Buapsl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpu3zma: n-yronbHas npusma, npsmas u
HaKJIOHHAs NMPU3MBbI, OOKOBas M MOJHAs MOBEPXHOCTh MpU3MBL. [lapamienenumnen, mpsMoyroibHbIA
napajulesienunes U ero cBorcrea. Kparyaimme myTd Ha IOBEPXHOCTH MHOIOIpaHHMKA. Teopema
Oiinepa. [IpoctpanctBenHas Teopema [Iudaropa. [lupamuga: n-yronpHas nupaMmusa, IpaBUiIbHas U
yceuéHHas nupamuabl. CBoiicTBa pédep u OOKOBBIX I'paHel MmpaBuibHON mUpaMuibl. [IpaBuibHbIE
MHOI'OTPAaHHMKH: NpaBWIbHAsA MNpHU3Ma U IIpaBUjIbHAs NUpaMHUIA, [pPaBWIbHAsA TPEyroJjbHas
nupaMuga M TpaBUIBHBIA TeTpadnp, KyO. IlpencraBieHue o mpaBUIIbHBIX MHOTOTPaHHHUKAX:
OKTadp, NOIEKAdIP U UKOCAIP.

Brruncnenrne s1eMEHTOB MHOTOTPaHHHUKOB: pEOpa, muaroHanu, yrisl. [lnomans GoxoBoi
IIOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA L OCHOBaHU, TeopeMa 0 OOKOBOI
MIOBEPXHOCTH NpsiMON MpusMbl. [lnomans GOKOBOI NOBEPXHOCTM U MOBEPXHOCTU IPaBUIbHOMN
MApaMUbl, TEOPEMA O IUIOLIAAN YCEUEHHOU MM PAMUIBI.

CummeTpuss B HOpPOCTPaHCTBE. OJEMEHThl CHMMETPUM NPABUIBHBIX MHOIOI'PAaHHHUKOB.
CummeTpuss B MpPaBUIBHOM MHOTOIDAaHHUKE: CHUMMETpPUs Mapajulesienuiiea, CUMMETPHs
[IPAaBUWJIBHBIX IPU3M, CHMMETPUS NIPABUIbHON UPAMUBI.



BekToph! 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOpP B MPOCTPAHCTBE, HYJEBOH BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIpaBJICHHbIE M MPOTUBOIIOJIOKHO HANPABIEHHbIE BEKTOPHL. PaBeHCTBO
BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXXEHHE U BBIUMTAHHE BEKTOPOB, CyMMa HECKOJbKHUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4yucyo. CBoiicTBa Cl0XKEHHUS BEKTOpOB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha 4ucio. ITonaTre KoMIuIaHapHble BEKTOPHI. [IpU3HaK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema 0O pa3oKEHUM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsAmoyronpHas cucrema kKoopAuHAT B npocTpaHcTBe. KoopauuaTtel BekTopa. CBA3b
MEXAYy KOOpPIMHATAMM BEKTOpa M KOOPJAMHATaMHM TOYEK. YTos Mexay Bekropamu. CkamspHoe
IIPOU3BEAECHUE BEKTOPOB.

11 KJTIACC

TeJsia BpameHus

[ToHATHA: UMIAMHApPUYECKasT IIOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cepuueckas
IIOBEPXHOCTh, 00pa3yroiue nopepxuocreil. Tena BpaleHus:: TMIMHIP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumuoe pacmonoxkenue chepsl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe.
N300paxenue Ten BpalleHus Ha MIIOCKOoCcTU. Pa3BépTka nuimHapa u Konyca. CumMetpus chepsl u
mapa.

O6béM. OcHoBHBIE cBoOiicTBa 00BEMOB Tei. Teopema 00 00BEME NPAMOYIOIBHOIO
napajieienunena M ciueactBus u3 He€. OO0BEM NpSIMOM M HAKIOHHOW MPU3MBI, IWJIMHIpA,
nupamMubl U Konyca. O0bEM 11apa U MIapoOBOrO CErMEHTA.

KomOuHanuu Ten BpalleHus W MHOTOrpaHHUKOB. Ilpu3ma, BmmcaHHas B LHJIHHID,
onucaHHas okono mrmHapa. [lepeceuenne cdepsl U mapa ¢ miaockocteio. Kacanue mapa u cdepsl
TIOCKOCThI0. [lOHSITHE MHOTrOrpaHHMKAa, OMUCAHHOTO OKONIO cdepsl, cdepbl, BIUCAHHON B
MHOT'OI'PaHHMK WJIH TEJIO BPAILIECHHUS.

[Tnomane MOBEPXHOCTH LWIMHJIpA, KOHYca, miomanb chepsl u e€ yacteid. Ilomobue B
npoctpanctBe.  OTHOIIEHWE  O00BEMOB, IUIOMIAJIEH  TOBEPXHOCTEH  MOMOOHBIX  (uUTyp.
[IpeobpazoBanue momoOusi, roMmoTeTHs. PemieHune 3agady Ha IUIOCKOCTH C HCHOJIb30BAaHHEM
CTEPEOMETPUYECKUX METO/IOB.

[TocTpoeHue cedeHnil MHOTOTPAaHHUKOB M TeJl BPAIICHHs: CEUEHUS IMIMHApa (TapaijaeabHo
U TEpPHEHAMUKYJSIPHO OCH), CEUeHHUs KOHyca (MapasuleibHble OCHOBAaHUIO U INPOXOIALIUE uYepe3
BEpILMHY), CEUYEHHUs IIapa, METOJbl IOCTPOCHMSI CEUEHUH: METOJ CIIEI0B, METOJA BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH.

BekTophl U KOOPAUHATHI B NIPOCTPAHCTBE

BekTopel B mpocrpancTBe. Onepanuu Haja BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOro yMHOXeHUs. IIpsMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatel Bektopa. Pasznokenue BekTopa mo 0asucy. KoopauHAaTHO-BEKTOPHBIM METOJ NpHU
pELIeHUH T€OMETPUUECKHUX 3aau.

JIBH:KeHN S B MPOCTPAHCTBE

JBuxenust mpoctpanctBa. OToOpaxenus. J{BuxeHus u paBeHcTBO ¢uryp. O0mmue cBoiicTa
JBW)KCHUH. BuUAbBl JIBUXKEHUI: NapajulesIbHbId I[EPEHOC, LEHTpPajbHAs CHUMMETPHS, 3€pKaJibHAs
CHMMETPHS, TOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanus monodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YITJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO OFPA3OBAHMS

JIMUHOCTHBIE PE3VJIbTATDI

1) rpaxnaHcKkoe BOCIIMTAHHE:

cOPMUPOBAHHOCTh  TPa)JaHCKOM  TO3MLIMHM  OOydarollerocs Kak AakKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHICKOro oOmiecTBa, MpPEACTABICHHE O MaTeMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MpoLeayp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMpPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBaTh C COLMAJIBHBIMM HHCTUTYTaMU B
COOTBETCTBHHU C UX (PYHKIIUSIMU U HaA3HAUECHUEM;

2) NaTpHOTHYECKOE BOCITUTAHME:

c(OPMHUPOBAHHOCTh POCCHMCKON I'pa’kJaHCKOW HMIEHTUYHOCTH, YBa)KEHHUS K HPOLLIOMY U
HACTOSIIEMY POCCHUIICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSM POCCUHCKHX
MaTEMaTHKOB U POCCUICKOI MaTeMaTUYEeCKOM IIKOJIbI, HCIOIb30BAHUE 3TUX JOCTHXKEHUH B IPYTHX
HayKax, TEXHOJIOTUsX, cepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUIICKOro Hapoaa, c(hpOopMHUPOBAHHOCTH HPABCTBEHHOI O
CO3HAHMSI, STUUECKOT O TOBE/IEHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTIXKEHUN HayKH
U 1eATeIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOI0 BKJIa/1a B IOCTPOEHUE YCTOWYUBOTO Oy IyILEro;

4) 3cTeTHYeCKOoe BOCTIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIOYAs ICTETUKY MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEH,
O00BEKTOB, 3ajlay, PELICHWH, pacCyXIEHHH, BOCHPUUMYMBOCTh K MAaTEMAaTHYECKHUM AacCIeKTaM
pa3IUYHBIX BUAOB UCKYCCTBA;

5) ¢pu3nueckoe BocIUTaHHE:

cOPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUECKHE 3HAHUS B MHTEpPECax 3[0pPOBOTO U
6e3omacHoro o0pasa *KHM3HHM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/J0POBBIO (340pOBOE MHUTAHUE,
cOaaHCUpOBaHHBIN PEKUM 3aHATUH U OTABIXA, pEryssipHas Gu3nueckas akTUBHOCTD), (PU3NUYECKOE
COBEpIIIEHCTBOBAHMUE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON AESITENTbHOCTHIO;

6) TpynoBoe BocMTaHME:

TFOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH TPYAOIIOOMs, MHTEpPEC K pasIn4yHbIM cdepam
po(hecCUOHAILHON J1€ATEIbHOCTH, CBA3aHHBIM C MAaT€MaTHKONM U €€ NPUWIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BBIOOP OyAylel npodeccuu U peaau3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE
IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHHUIO M caMOOOpa3oBaHUIO Ha
MPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHUIO B PEILEHHM IPAKTUYECKUX 3a4au
MaTeMaTUYECKOM HaNpaBlIeHHOCTH;

7) 3K0JI0THYECKOE BOCTTUTAHHE:

c(OpPMUPOBAHHOCTh  HKOJOTMYECKOM  KyJIbTypbl, IIOHHUMAaHUE BIUSHHUS COLHUAJIBHO-
SKOHOMUYECKHX IIPOLECCOB HAa COCTOSHUE NPHUPOJHOM U COLUAIbHOM Cpeabl, OCO3HAHUE
r;100a1bHOr0 XapakTepa SKOJIOIMUECKUX IMpPOoOJIeM, OpUEHTAalUsl Ha NPUMEHEHHE MaTeMaTH4eCKUX
3HAHUH A peleHus 3a7ad B 00JacTH OKPYXKaroleil cpe/ibl, JIaHUPOBAHUE ITOCTYIIKOB U OLIEHKU
WX BO3MOKHBIX MOCIIEACTBUIN JIJISI OKPYKAKOIIEH CPEIbI;



8) HeHHOCTH HAYYHOT'0 TO3HAHMS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOW MPAaKTHKH, TOHMMAaHHE MaTEMAaTUYECKOW HayKH Kak c(ephl ueroBeuecKoit
JEeATENbHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl Pa3BUTHS LIMBUIM3ALIMH, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKM W MAaTeMAaTHYECKOW KyJIbTYpOHM KaK CpPEACTBOM IIO3HAHMS MHpA, TOTOBHOCTb
OCYILECTBIIATH MPOEKTHYIO U UCCIIEJOBATEIbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATHI
IHo3naBaTebHBbIE YHHBEPCATbHbIE YUeOHbIe AeiCTBUS

ba3oBrbie 1ornueckue AeMCTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYHICCTBEHHBIC TPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MTOHATHH, OTHOIIEHUH MEXTy TOHATHAMHU, POPMYIUPOBATH ONPENCIICHUS TOHITHI, YCTAHABIUBATh
CYILLECTBEHHBIN MPU3HAK KJIACCU(PHUKALKUU, OCHOBAHHS JJs1 O0OOIIEHUS M CPAaBHEHUsS, KPUTEPHUHU
MIPOBOJIMMOTO aHAJN3a;

BOCIPUHUMATh, (OPMYJIHPOBATh H NPEOOpPa3OBBIBATH CYKICHHS: YTBEpAUTEIbHBIE U
OTpUIIATEIbHBIC, €MUHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TIPOTHBOpeunss B (pakTax,
JAHHBIX, HAOIIOICHUSX M YTBEPXKIACHUAX, TPEAIaraTh KpUTEPUH JJIsI BBISIBICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEUHIL;

JlenaTh BBIBOJABI C MCHOJB30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOU€HUW, YMO3aKIIOUEHUH 110 aHAJIOT U Y,

MIPOBOJUTh CAMOCTOSITEIbHO JI0KA3aTENbCTBA MAaTEMAaTUYECKUX YTBEPXKIEHUH (IpsMble U OT
MPOTUBHOr0), BBICTPaMBaTh ApPryMEHTAlUI0, MPUBOJUTH MPUMEPbl U  KOHTPIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

BbIOMpATh Ccrioco0 perieHus: yueOHON 3a1auu (CpaBHHUBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BBIOMpaTh HanboJee MOJAXOIAIIMI C yu€TOM CaMOCTOATEIbHO BbIACTIEHHBIX KPUTEPHEB).

BazoBble ucciaenoBarebCKue 1eiicTBHA:

UCMOJIb30BaTh BOMPOCHI KaK HCCIENIOBATENbCKUM WHCTPYMEHT MO3HAHMS, (HOPMYIHpPOBATH
BOMNPOCH, (HUKCUpYIOIIME MPOTUBOpEYHe, MpoOjeMy, ycTaHaBiIMBaThb KMCKOMOE M JIaHHOE,
(dbopMUpOBaTH THIOTE3Y, apT'YMEHTHPOBATh CBOIO MO3UINIO, MHEHHUE;

IPOBOJUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT,  HCCIEJOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuueckoro OOBEKTa, SBJIEHUS, IPOILIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, IPOI[ECCaMU;

CaMOCTOSATENIbHO (HOpPMYJIUpPOBaTh OOOOIIEHHS M BBIBOABI MO pe3yJbTaTaM IMPOBEAEHHOTO
HaO0JII0/IEHHs], UCCIIEA0BaHMs, OLIEHUBATH JIOCTOBEPHOCTh IOJIYYEHHBIX PE3YJbTaTOB, BBIBOJOB U
0000IIIEHNH;

IIPOrHO3MPOBAaTh BO3MOYKHOE PA3BUTHE MPOLECCA, 4 TAKXKE BBIABUTaTh IIPEAIIONIOKEHUS O €ro
pPa3BUTHH B HOBBIX yCIIOBHUSIX.

Pa6ora c nundopmanueii:

BBISIBJIATH Ae(UIUTHl UHPOPMALIUHU, NTAHHBIX, HEOOXOAUMBIX I OTBETa HAa BOMPOC U IS
pelIeHus 3a1a4uu;

BBIOMpaTh  WMHGOpPMANHUIO W3  UCTOYHUKOB  Pa3IUYHBIX  TUIOB, aHAJIU3HPOBATH,
CHUCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH HWHGOPMAIMIO PpA3JIUYHBIX BUIAOB U (opMm
IIpEJICTAaBIICHHUS;



BBIOMpaTh  WMHGMOpPMANMIO W3  WCTOYHUKOB  PA3IUYHBIX  TUIIOB, aHAJIM3HPOBATH,
CHCTEMAaTHU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO PA3JIMYHBIX BUIAOB H  (HopMm
MIPE/ICTABIICHUS,

CTPYKTYpUPOBaTh MH()OPMAINIO, MIPEACTABIATh €€ B Pa3MYHBIX (OpPMaxX, WILTIOCTPHPOBATH
rpaduvecky;

OILIEHUBAThH HAJIEKHOCTh MH(POPMAIIHH MO CAMOCTOSATEIBHO CHOPMYIIMPOBAHHBIM KPHTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBepCAJIbHbIE YyueOHbIe JeHCTBUSA

O0menne:

BOCIIpUHUMATh M (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUM C YCIOBUSMH M LEIIMHU
O0IIIeHHUs, SCHO, TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M THCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUs T10 XOAY PELIeHUs 3a/1a4l, KOMMEHTHPOBAaTh I1OJyYEHHBIN Pe3yJIbTaT;

B X0l O0CYXJeHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXJaeMOH TEMbl, IPOOJIEMBI,
pemaeMoi 3a7aud, BBICKA3bIBaTh WJIEH, HAllEJIEHHblE Ha IIOMCK pELIEHUs, COMOCTaBJIATh CBOU
CY)XKIEHUS C CYXACHMSIMM JIPYrMX YYaCTHUKOB JMajiora, OOHApyKHWBaThb pa3jMuhe M CXOJACTBO
MIO3UIIUH, B KOPPEKTHOH Gopme popMyIrpoBaTh pa3HOIIacus, CBOM BO3PaKEHMUS,;

IPEACTaBIATh pe3yJIbTaThl pPEIIEHUs 3aJaud, HKCIEPUMEHTa, MCCIEAOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpPATh ()OpMAT BBICTYIUIEHHs C y4ETOM 3aJad Mpe3eHTalluu U 0coOeHHOCTeH
ayJAUTOPHH.

PeryjsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIAITh IJIaH, QJITOPUTM pelIeHus 3a7add, BBIOMpPATh CIOCO0 pelieHuss ¢ y4E€ToM
UMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapHaHThI pELIeHUH ¢ Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPO.1b, IMOIIMOHAJI bHbII HHTEJJIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATENIbHOM pediekcun Kak OCO3HAHUs COBEpIIAEMbIX JCHCTBUN U
MBICIUTENILHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
mpoliecca U pe3ysibTaTa pelieHns MaTeMaTH4YecKoi 3a/1auu;

OPEABUAETh TPYOHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTb IIpH pEUICHMM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAaHHBIX, HAlJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTE;

OLIEHUBATh COOTBETCTBUE PE3yjbTaTa LEJIH U YCIOBUSAM, OOBACHATH MPUUYUHBI TOCTUKEHUS
WIA  HEJOCTHMKEHHUS pE3yJbTaTOB  JIEATEIbHOCTH, HAXOAMTb OWIMOKY, [JaBaTh OLEHKY
PUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOW M WMHJMBUIYabHOW pabOThl NpHU
pelieHuy y4eOHBIX 3ajJay, MpPUHUMATh I€lb COBMECTHOH JEATEeNbHOCTH, IUIAHUPOBATh
OpraHHM3alMi0 COBMECTHOH paboThl, pacHpenensaTb BUAbI PabOT, OroBapuBaThCs, OOCYXIaTb
Mpolece U pe3yibTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;



y4acTBOBaTb B TIpPyHIOBBIX (opmax paboTsl (00CyxkaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
LITYPMbI» U UHBIE), BBIIOJHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C IPYTUMU
yleHaMH KOMAaH]Ibl, OIL[€HMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMHA MPOAYKT MO KpPUTEPUSIM,
copMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJI€H CTBUS.

MMPEAMETHBIE PE3VJIbT ATHI
K xonmy 10 ki1acca o0ydJaronmiicss HAy4YUTCS:

CBOOOJIHO ONEpPHUPOBATh OCHOBHBIMHU TOHSTHSMHU CTEPEOMETPUU IPU PEIICHUH 3a7ad U
MIPOBEJICHUH MAaTEMaTHYECKUX PACCYKICHUN;

PUMEHSTh aKCHOMBI CTEPEOMETPUU U CIICACTBUS M3 HHUX MPHU PEIICHUU M'eOMETPUICCKHX
3amay;

KJIaCCH(UITUPOBATH B3aUMHOE PACIIOJIOKEHUE IMMPSMBIX B POCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIIEPHPOBATH MOHITHSIMHU, CBI3aHHBIMU C yTJIaMH B TTPOCTPAHCTBE: MEXKIY
MPSIMBIMH B TIPOCTPAHCTBE, MEKY IPSIMOM H IIIOCKOCTBIO;

CBOOOIHO ONIEPUPOBATh MOHSATHSIMH, CBI3aHHBIMH C MHOTOTPDAHHUKAMU;

CBOOOJHO pacrno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpH3Ma, NUpaMHJA,
IPSIMOYTOJIbHBIN TIapaJlIeNenuIie], Ky0);

KJIaCCH (PUIIMPOBATH MHOTOI'PAHHUKH, BEIOUPAsi OCHOBAHUS IS KJIACCH PUKAIINH;
CBOOOJIHO ONEPUPOBATH IMOHATHUSAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOIPaHHUKOB
TUIOCKOCTBIO;

BBINOJIHSTh MapajlieNIbHOE, IICHTPAJIbHOE M OPTOrOHAJIBHOE MPOCKTHPOBAaHUE (PUTYp HA
TJIOCKOCTb, BBITIOJHATH N300paXkeHust (PUTyp Ha MIOCKOCTH;

CTPOHTDH CEUCHHUS MHOT'OTPAaHHUKOB PAa3TMYHBIMUA METOJAMH, BHIMOIHATH (BEIHOCHBIC)
TJIOCKU € YePTESIKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IJIOMIAJM  TOBEPXHOCTEH  MHOTOrpaHHUKOB  (IIpU3Ma, MUPaMHUJA),
TEOMETPUYIECKUX TEJ ¢ TPUMEHEHHEM (HopMy.T,

CBOOOJIHO OMEPUPOBATH MOHATHAMHU: CHMMETPHS B MIPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPBL;

CBOOOJIHO OIEPUPOBATH TOHSATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATAM B
MIPOCTPAHCTBE;

BBITIONHSITH IS CTBUS HAJl BEKTOPAMU;

pemiath 3amayd Ha JI0KA3aTelIbCTBO MATEMAaTUYCCKMX OTHOLICHHHA M HaXOXJICHHE
reOMETPUYCCKUX BEIUYHMH, ITPUMEHSISI U3BECTHBIC METO/IbI TP PEIICHHH MaTEMaTHYECKIX
3aJ1a4 MOBBIIIEHHOT'O U BEICOKOT'O YPOBHS CIIOXKHOCTH;

HNPUMEHSATh TMPOCTEHIINE MPOrPaMMHBIC CPEACTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI TIPU PELICHUU CTEPEOMETPHYECKUX 3a/1a4;

W3BJICKATh, IPEOOPA30BBIBATE U MHTEPIPETUPOBATH MHOOPMAIHIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUrypax, IPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX;



IIPUMEHATH I1OJyYEHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATH M AHAJIM3UPOBATH pEaJIbHbIE
CUTYyalllH, IPUMEHATh U3yUYEHHbIE IIOHATHS B IIPOLECCE ITOMCKA PELIEHUSI MAaTEMATUYECKH
copMyITUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh peallbHbIE CHUTYallMd Ha  S3bIKE
reOMETPUH, HMCCIEN0BATh IOCTPOCHHBIE MOJEIU C HCIOJb30BAHUEM I'€OMETPUUYECKHX
MOHATUI W TeopeM, ammapara anreOpbl, pemiaTh MPAaKTUYSCKUE 3a7add, CBS3aHHBIE C
HAaXO0KJICHUEM T'€OMETPUUYECKUX BEIIMYMH;

UMETh TPEACTaBIeHUsI 00 OCHOBHBIX dTamax pa3BUTHUS F€OMETPHH KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOIOTHA.

K konmy 11 ki1acca o0ydJarommiicss HAyYUTCS:

CBOOOIHO ONEPHUPOBATH IMOHITUSMH, CBSI3aHHBIMH C HWJIMHAPHUYECKOM, KOHUIECKOH |
ceprUUIecKOoil MOBEPXHOCTIIMH, 00BSACHSATH CIIOCOOBI TIONyUCHHUS;

OIlEpUPOBaTh MOHATUSAMH, CBSI3aHHBIMM C TE€JIaMHU BPAILEHUS: LHJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (UUIMHIpP, KOHYC, cepa U map) u OOBACHITH CIIOCOOBI
MIOJIyYEHUS TEJ BPAllEeHUs;

KJ1acCUPUIIMPOBATH B3aUMHOE PACIIOI0KEHHUE Chepbl U MIIOCKOCTH;

BBIYHUCIISITh BETMUUHBI 3JIEMEHTOB MHOIOIPAHHUKOB U TeJl BpallleHUs, 00bEMBI U TUIOLIA I
IIOBEPXHOCTEH MHOTOI'PaHHUKOB M TEJl BPAILLEHHs, T€OMETPUUECKUX TEI C IPUMEHEHUEM
(opmyu;

CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBSI3AHHBIMU C KOMOMHAIMSMH TeJl BpALICHUS U
MHOT'OTPAaHHUKOB: MHOTOI'PaHHMK, BIHMCAaHHBI B cdepy M OMMCAHHBI OKOJO Chepsl,
cepa, BiucaHHass B MHOTOT'pPaHHUK WM TEJIO BPAILLICHUS;

BBIUHCISITH COOTHOUICHUSI MEXKJY IUIOMIAJAIMU MOBEpXHOCTEH U 00BbEMaMU MOAOOHBIX
Tell;

n300pakaTb H3y4daemble (UTYpHI, BBIIOJHATH (BBIHOCHBIE) IUJIOCKHE YEpPTEKU U3
PUCYHKOB IPOCTBIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHHS;

U3BJICKaTh, HHTEPIPETUPOBATh M MPEeoOpa3OBbIBaTh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpudeckux (Gurypax, mpencTaBiIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOIHO OIIEpUPOBATH HOHATHEM BEKTOD B IPOCTPAHCTBE;

BBIIIOJIHSTH OIEPALUU HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT;

pelaTh TEeOMETPUYECKHE 3aJauyd Ha BBIYUCIEHHE YIVIOB MEXKIy MNpsAMBIMA U
IUIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUM OT TOYKM [0 IUJIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOJa IIPU PELLIECHUMY;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C JIBUKEHHUEM B IIPOCTPAHCTBE, 3HAThH
CBOMCTBA IBMKCHHUM;

BBINOJIHATE M300pa)K€HUS MHOIOIPAaHHUKOB M TE€l BpAlCHHUA [pH NapajuleIbHOM
IIEPEHOCE, LIEHTPAJbHOW CHUMMETPHUM, 3€PKAJIBbHOM CHUMMETPUM, IIPU IIOBOPOTE BOKPYT
psMOH, Tpeodpa3zoBaHMs MOJ00US;



CTPOUTH CEUCHMSI MHOTOI'PAHHUKOB U TEJ BPAICHUs: CEUCHUS MIIMHApPA (TTapajiebHO U
MEePHEHIUKYJIIPHO OCH), CEUYCHHS KOHyca (mapasuielibHble OCHOBAHUIO W TMPOXOJSIIHIE
4yepe3 BepIIMHY), CeUCHHs 11apa;

WCIIOJIb30BaTh METO/ABI IOCTPOCHHSI CEUYCHHI: METOJ CJICJOB, METOJ BHYTPCHHETrO
MPOEKTHPOBAHUS, METO/] IEPEHOCA CEKYIIEeH MIIOCKOCTH;

AO0Ka3bIBaTh TCOMCTPUUCCKUEC YTBCPIKACHUS,

OPUMEHSTh TeoMeTpudeckue (aKThl [N pElIeHHs CTePEeOMETPHUYECKHX — 3ajad,
npearnojaratommux HECKOJIbKO MAaroB pEeHICHUs, CCJIIM YCJIOBUA TPUMCHCHUSA 3adaHbl B
SIBHOW M HesiBHOU (hopMme;

peurate 3aga4d Ha O0Ka3aTCJIbCTBO MAaTEMATUYCCKHUX OTHOLIECHUH U HaXO0XICHUC
TCOMCTPUUICCKUX BCIIMNIUH;

IIPUMEHATL IPOrpaMMHBIC CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIpU
pEIIEHUHN CTEPEOMETPUIECKIX 3a]1aY,

MNPUMCHATH IMOJIYUYCHHBIC 3HAHUS HA IIPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH U OLICHUBATH
peanbHbIe CUTyaluy, PUMEHITh U3Y4YCHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B IpoLECCE
[IOMCKA PpELICHUs] MaTeMaTU4ecKu CcHOpMyIMpPOBaHHOM MPOOJIEMbI, MOJAEIMPOBATH
pCaJIbHBIC CHUTyallMM Ha A3bIKE T'COMCTPUHU, HCCICAOBATHL IIOCTPOCHHBIC MOACIU C
UCIOJb30BAaHUEM TIE€OMETPUYECKUX IOHATUH M TeopeM, almapara aireOpbl, pelaTth
IMPAKTHUYCCKUC 3aJa4U, CBA3aHHBIC C HAXOXKACHUEM I'COMETPUICCKUX BEJINYUH,

HUMCETh MPEACTaBJICHUA 00 OCHOBHBIX dTarax Pa3BUTUA T€OMETPUU KaK COCTaBHOM 4acTH
(byHIaMeHTa pa3BUTUS TEXHOIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesoB H TeM (uudposbie)
n/n NMPOrpaMMBblI Bcero Konrpoatubie | - IMpaxrieckite oOpa3oBare/ibHbIE
padoThl padoThI pecypesI
1 BBenenue B cTepeoMeTpHio 23 1
5 B3anmHoe pacnosioxkeHue npsMbIX B 5 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U INIOCKOCTEN B 3
IPOCTPAHCTBE
4 [TepneHMKyIIPHOCTD TPSIMBIX U 95
TUTOCKOCTEW B TIPOCTPAHCTBE
VYribl ¥ paccTosHUA 16
MHororpaHHUKH 7
BekTopsl B npocTpaHCTBE 12
8 [ToBTOpeHUE, 000OIICHNE 1 CHCTEMATH3AIUS 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KIIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne o/ P Konrtpoasbubie | IlpakTuyeckue (mucpp )
NMPorpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 AHanuTH4ecKas reoMeTpus 15 1
5 [ToBTOpEHUE, 0606H16H1fe u 15 1
cUCTeMaTH3alus 3HAaHU!
OO0BEM MHOTOrpaHHUKA 17
Tena BpameHus 24
5 [Tnomaay moBEPXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX T
6 JIBYOKCHUS 5 1
7 [ToBTOpEHue, 06o6meH1fe u 17 5
cUcTeMaTH3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISAI YYHEHUKA

I'eomerpus 10-11 xmaccel (6a30BsIii 1 yrimyonéHHbI ypoBHu). JI.C. Atanacsa, B.®. Byrty3os, C.b. Kanomies, JI.C. Kucenépa, O.I". [1o3usik
Mocksa « [TpocBemenue» 2020

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Teomerpus 10-11 knacc (6a30Bblii 1 yray6nénnsiii yposun). JI.C. Atanacsan, B.®. Bytysos, C.b. Kagomues, JI.C. Kucenépa, D.I. TTo3Hsk
Mocksa « [IpocBemenue» 2020

N

I'eomerpus. J{unaktuueckue matepuainsl. 10 kinacc (6a30BbIi 1 yriryosnéHHbIl ypoBHH). b.I'. 3uB. MockBa «IIpocBemenue» 2016

3. Teomerpus. Pabouas terpans. 10 knacc (6a30Bblit u yray6néunsii yposan). F0.A. I'naskos, N.W. FOxuna, B.®. ByTy308. Mockpa
«IIpoceemienue» 2016

4. Tloypounsle pa3zpaboTku 1o reomerpur 10 knace k yuebnomy kommiekty JI,C, Atanacsana u ap.(Mocksa «IIpocemeHue»).
Mocksa «Baxo» 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru
bubmoTteka IJOK
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