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MMOSICHUTEJIBHASA 3AITUCKA

I'eomeTpust ABISIETCSI OHUM 13 0a30BBIX KYPCOB Ha YPOBHE CPEAHET0 00I1ero oopa3soBaHusi, Tak Kak 0OecreurnBacT BO3MOXKHOCTh M3yUeHHUs JUCLUILIMH €CTECTBEHHO-
HAy4YHOW HAaNpaBJIICHHOCTH U IPEIMETOB T'yMaHHTapHOTro nukia. [1ocKoibKy JIOrHYecKoe MBIIUICHHE, (OPMUPYEMOe TPH W3yYSHUH OOYYAIOIIMMHECS MOHSATHHHBIX OCHOB
TeOMETPHUH, MPHU JOKa3aTeNbCTBE TEOPEM U MOCTPOCHUM LEMOYKH JIOTMYECKHUX YTBEPXKACHUM NpH peIIeHUH T'eOMETPUYECKUX 3aJad, YMEHHE BBIABUTATh U ONPOBEPraTh
THIIOTE3bI HEMOCPEICTBEHHO MCIONB3YIOTCS MPH PEIICHHUH 3a]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (DPU3MUECKHX 3a1ad.

Ilens ocBoeHMs mporpammbl ydeOHOro Kypca «['eomeTpus» Ha yriyOn€éHHOM ypOBHE — pa3BUTHE WHIMBHIYAIbHBIX CIIOCOOHOCTEH OOydaromMXcsl NpH H3yYeHHU
TEOMETPHH, KaK COCTABIAIOMICH mpenMeTHOl obnmactn «MatemaTnka n mH(QOpMaTHKa» depe3 obecriedeHrne BO3MOKHOCTH TPHOOPETEHUS B UCIIONIb30BaHHA OoJiee TITyOOoKnX
TEOMETPUYECKUX 3HAHWU M AEHCTBHUI, crenn(UYHBIX T€OMETPUH, W HEOOXOOUMBIX AJSI YCHEUIHOTO NPO(eCCHOHATBHOTO 0Opa3oBaHUs, CBSA3aHHOTO C HCIHOJIB30BAHHUEM
MaTEeMaTHKH.

[TpuopuTeTHBIME 331a9aMH Kypca F€OMETPUH Ha yIIIyOJIIEHHOM YPOBHE, PaCIIMPSIIONIMMH 1 YCHIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIpeHue IpeCTaBICHHsI O TEOMETPHH KaK YacTH MHPOBOH KyJIbTyphl M ()OPMUPOBAHUE OCO3HAHHS B3aHMOCBSA3H T€OMETPHHU C OKPY KoM MHPOM;

(bopMHpOBaHUE TPENCTABICHUS O IPOCTPAHCTBEHHBIX (QUIypax Kak O Ba)KHEHIIMX MaTeMaTHYECKHX MOJEJISX, MO3BOJIIIOUIMX ONUCHIBATH M M3y4aTh Pa3HbIC SBICHHS
OKpY>KaIOIIEeTo MUPA, 3HAHUE MMOHATUIHOTO anmapara 1o paszaeny «CrepeoMeTpHs» y4eOHOro Kypca reoMeTpHH;

(dbopMHpOBaHUE yMEHHS BJIaJeTh OCHOBHBIMH IOHSATHSAMH O IPOCTPAHCTBEHHBIX (Mrypax M UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyJ M yMEHHE HX
MIPUMEHSTh, YMEHH JOKa3bIBaTh TEOPEMbI U HAXOUTh HECTaHAAPTHBIE CIIOCOORI PEIIeHUs 3a/1aY;

(bopMHpOBaHUE YMEHHS paclio3HaBaTh Ha YepTEkax, MOJIENISIX M B peallbHOM MUPE MHOTOTPaHHUKH M TeJla BpallleHHsl, KOHCTPYHPOBATh T€OMETP UUECKUE MOJICIIH;

(bopMHpOBaHUE MOHUMaHHSI BO3MOXKHOCTH aKCHOMaTHYECKOTO NOCTPOSHUSI MaTEMaTHYECKUX TEOPHUil, (POPMUPOBAHUE TOHMMAHHS POJIM aKCUOMATUKH MPU MPOBEICHUN
paccyKIeHHUI;

(opMHpOBaHUE yMEHHS BIAJETh METOAAMH JI0KA3aTENbCTB M aJITOPUTMOB PELICHHS, YMCHUS UX IPUMEHSTh, IPOBOANTH JJOKA3aTEIbHBIC PACCYKICHUS B XO€ PEIICHHs
CTEPEOMETPUUECKHX 3a/lad M 33/1a4 C MPAaKTHIECKUM COJepKaHHeM, (OPMHUPOBAHHUE MPEACTABICHUSI O HEOOXOIMMOCTH J0Ka3aTeNIbCTB MPU 0OOCHOBAHUHM MaTEMaTHYeCKUX
YTBEPKIECHUH W POJIM aKCHOMATHKH B TIPOBEACHHUH JI€AyKTHBHBIX PACCYKACHHM;

pasBUTHE M COBEPUICHCTBOBAHWE HHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarommxcsi, MO3HABATENIbHOM aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHH,
KPUTUYHOCTH MBIIUICHHS, HHTEpeca K H3yUSHUIO TeOMETPHH;

¢dbopmupoBaHue (QYHKIMOHAIBHONH TPAaMOTHOCTH, pPEJIEBAHTHOW TI'E€OMETPUU: YyMEHHS paclio3HaBaTh MPOSBICHHS TEOMETPUYECKUX TIOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHBIX JXM3HEHHBIX CUTYalUsX M IMPU M3YYEHHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, MOJETUPOBaAHUS
peaNbHBIX CUTYaIMi, HCCIEIOBAHUS IIOCTPOCHHBIX MOJIeNel, HHTePIPETalluy OIy9YeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIepKaTeIbHBIMH JTMHUAME yuebHoro kypca «['eomerpus» B 10—11 xnaccax sBustorcs: «IIpsMble U IIIOCKOCTH B MPOCTPAHCTBE», « MHOTOTpaHHUKNY,
«Temna Bpamenusn», « BEKTOpsl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «IBIKEHHS B TIPOCTPAHCTBEY.

Cdhopmymuposarnoe Bo DI'OC COO tpeboBaHNE «yMETh ONEPUPOBATH MOHITASIMIY, PEICBAHTHRIMU IT'€OMETPUH Ha yIITyONEHHOM ypoBHE 00ydenus B 10—11 xiaccax,
OTHOCHTCSI KO BCEM COJEp)KaTeIbHBIM JIMHUSM y4eOHOro Kypca, a (hOpMHpOBaHUE JIOTMYECKUX YMEHHH pacrpeieiseTcs He TOJIBKO MO COAepKaTelbHBIM JIMHHUSM, HO M MO
rogam oOyudeHus. CopneprkaHue 00pa30BaHUs, COOTBETCTBYIOILIEE NPEIMETHBIM pe3yibTaTaM ocBoeHust dexepanbHON paboueil mporpaMmsl, pacrpeaei€HHbIM I0 rojaM
00y4eHust, CTPYKTypHpPOBAaHO TakuM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IIPHHIMIIMAJIBHBIM BOIPOCaM OOydaroluecss o0pamaanch HEOJHOKPAaTHO. OTO TO3BOJISIET
OpraHU30BaTh OBJAJECHUE I€OMETPUYECKHMH TOHATHSIMU M HAaBBIKAMH IOCIIEJ0OBATENIFHO M MOCTYNATENILHO, ¢ COOJIOIEHHEM NPHUHIIMIIA TIPEEMCTBE HHOCTH, a HOBBIC 3HAHMS
BKJIIOYaTh B OOIIYIO CUCTEMY F€OMETPUYECKHUX MPECTaBICHUH 00yYaroMXCs, paCIUpsist U yriryossis e€, o0pasys IpoYHble MHOXKECTBEHHBIE CBSI3 .

[lepexon K U3ydeHUIO TeOMETPUH Ha YTITyOIEHHOM YPOBHE ITO3BOJISET:

co3math ycnosus ais quddepernnanim o0ydeHns, MOCTPOSHU HHIUBUIYaIbHBIX 00pa30BaTeIbHBIX IPOTrpaMM, 00eCTIeUnTh yIiyOnéHHOE H3y9eHIEe TeOMETPHH KaK
COCTaBISIIONIEH y4eOHOro npenmera «MaTeMaTnukay;

MTOJITOTOBUTH OOYYaroNUXCs K MPOAOIDKEHHIO M3YYEHUS MaTeMaTHKH C y4€ToM BbIOOpa Oymymied mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXIY OOIMHUM U
npodeccuoHaTLHBIM 00pa30BaHUEM.



Ha u3yuenne yuebHoro Kypca «I eomeTpus» Ha yriryonéHHoM ypoBHe otBoanTcs 204 waca: B 10 xiracce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102 gaca (3 gaca
B HEJIEJIIO).
COJEP)XAHUE OBYUYEHUS

10 KJIACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHSI cTepeoMeTpun. Touka, psiMasi, IIOCKOCTb, MPOCTPAHCTBO. [IoHATHE 00 aKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CIEICTBHS U3 HUX.

B3auMHOe pacnonoxeHHe TPsAMBIX B IMPOCTPAHCTBE: IEpECEKaroIUecs, NapalelbHble M CKpeluBarolmuecs mpsMble. [IpU3HakyM CKpEMMBAIOIUXCS NP SIMBIX.
IMapannensHOCTh NPSAMBIX M MIOCKOCTEH B MPOCTPAHCTBE: MapaluledbHbBIE NMPSMBIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX MPSIMBIX, NApaIICIbHOCTb MPSIMOIl U MIOCKOCTH.
[TapannensHoe M LEHTPaNbHOE NPOEKTHPOBaHHE, u3oOpaxeHHe ¢uryp. OCHOBHBIE CBOHCTBa MapajjIelbHOTO IpoeKTUpoBaHUs. M3o00paxeHue ¢uryp B HapanienbHOH
NPOEKIMH. YTJbl C COHAIPAaBICHHBIMU CTOPOHAMHU, YIOJd MEXAY IpAMBIMU B IIpocTpaHcTBe. llapaiulenbHOCTB IUIOCKOCTEH: MapaijielIbHbIE IUIOCKOCTH, CBOMCTBA
HapajenbHbIX mIockocTel. IIpocreiimue npocTpaHCTBEHHbIE (PUTYPBI Ha INIOCKOCTH: TeTPadp, MapajulesIeue , IOCTPOCHUE CEUEHHUIL.

IlepneHIUKyISIPHOCT NMPSAMOM U IUIOCKOCTH: NEPIEHAUKYJSIPHBIE NPSAMBIE B IPOCTPAHCTBE, NPAMBIC MapaJUICNIbHBIE U NEPICHIUKYISIPHBIE K IJIOCKOCTH, IIPU3HAK
MEPIECHANKYJIAPHOCTH NPSAMOH M IUIOCKOCTH, TeopeMa O MpsMOil NMeprneHAUKYIApHON IuIockocTH. OpToroHanbHOE MpOoeKTHpoBaHHe. llepneHIuKyasp M HaKIOHHBIE:
paccTosiHHe OT TOYKM /IO IUIOCKOCTH, PAacCTOSHHE OT NPSAMOM 110 IUIOCKOCTH, MNpOeKnus (GUrypbl Ha IUIOCKOCTb. [lepneHAMKYyISpHOCTh IUIOCKOCTEH: MNpU3HAK
HNEePIEHANKYISIPHOCTH ABYX IIockocTel. Teopema o TpEX NeprneHauKyIspax.

VYTrasl B IPOCTPAHCTBE: YTOJ MEXIY NPSMOH M IUNIOCKOCTBIO, ABYTPAHHBIA Yo, IMHEWHBIA YroJI ABYTPAHHOrO yria. TpEXrpaHHbId U MHOrorpanHsie yriel. CBoiicTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBONCTBaA IJIOCKUX U IBYTPAaHHBIX YTJIOB TPEXTPAHHOIO yrila. TeopeMbl KOCHHYCOB U CHHYCOB JUIS TPEXTPAHHOTO yria.

MHororpaHHuKu

Buapl MHOTOTPaHHHMKOB, pa3BEPTKA MHOTOTrpaHHMKa. [Ipu3Ma: N-yronpHas npu3Ma, NMpsMas M HAaKJIOHHAs IPU3MBI, OOKOBas M TOJHAs IIOBEPXHOCTH IPU3MBI.
[Mapannenenunen, NpsMOYroiabHbIN MapajleldeNunes U ero cBoiicTsa. KpaTuaiiime myTH Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas TeopeMa
[Mudaropa. Ilupamupna: n-yrojbHas nHMpamuIa, NpaBwibHas W yceu€HHas mnupamunsl. CBoiicTBa péOep M OOKOBBIX TpaHel NpaBHIbHOM mnupamujpbl. [IpaBuibHbIE
MHOTOTPAaHHMKH: TIPaBWJIbHAS NpPH3Ma M INpaBUIbHAs NUPaMUia, NMpaBWIbHAs TPEyrojbHas NMUPaMUAa WM MPaBUIBHBIA TeTpa’lap, kyO. IlpeacraBieHne o NpaBHIBHBIX
MHOTOIPaHHMKAX: OKTa’Ip, JOACKAdAP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, nuaroHaid, yrisl. [11omans 60KOBOI MOBEPXHOCTH U MOIHOM MOBEPXHOCTH IPSAMON MPU3MBI, TUIOIAAh OCHOBaHHH,
Teopema 0 OOKOBOM MOBEPXHOCTH MpsIMOil pu3MEl. [1101mans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH NMPABHILHON MUPaMUIBI, TEOPEMa O IUIOIMAIN YCeUEHHON TMPaMHU/IBL.

CummeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHM IMPABHIBHBIX MHOTOrpaHHMKOB. CHMMETpPHUS B NPaBUIBHOM MHOTOTPAHHHUKE: CHMMETpUS Napajieenunena,
CUMMETpPHS MPABUIBHBIX IPU3M, CHMMETPUS NIPABUIbHON MHPAMUIBL.

BekTophbl M KOOPAUHATHI B IPOCTPAHCTBE

IlonATus: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOp, AJIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABICHHbIE U IPOTHUBOMNOJIOKHO HAaIpaBICHHbIE
BEKTOpHL. PaBeHCTBO BEKTOPOB. JIeHCTBHSI ¢ BEKTOPAMU: CIIOKEHHE U BBIYMTaHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBOICTBA CIIOKEHUS
BekTOopoB. CBoicTBa YMHOXKEHUSI BEKTOpa Ha uucio. [oHaTHe koMmaHapHble BeKTOphL. [Ipu3Hak koMItaHapHOCTH TpEX BekTopoB. IIpaBuno mapannenenunena. Teopema o
pa3IoKEeHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BeKTopaM. lIpsMoyrombHas cuctemMa KOOpIMHAT B mpocTpaHcTBe. KoopamHaTel BekTOpa. CBSA3b MEXIy KOOpIMHATAMHU
BEKTOpa M KOOPAWHATAMHU TOYEK. YTOJ MeXIy BeKTopaMu. CKaIsipHOE MPOM3BEICHHE BEKTOPOB.

11 KJIACC

Tena BpaueHust



INonsaTHsA: mMIMHIPHYIECKas: MOBEPXHOCTh, KOHWYECKasl MOBEPXHOCTh, c(hepuuecKas MOBEPXHOCTh, OoOpa3syromue noBepxHocTei. Tema BpameHus: OUIHHAD, KOHYC,
yCeu€HHBI KOHyC, cdepa, map. BzaumHoe pacnonoxenue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cepe. M300paxeHue Ten BpalueHHs Ha IUIOCKocTH. Pa3Béprka
LWIHHAPA U KoHyca. CUMMeTpus cdepsl U mapa.

O0béM. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO Napaiienenunena u ciaeacTsus u3 Heé. OOBEM NPsIMO M HAKJIOHHOW MPU3MBI,
LIWIMHAPA, TUpaMuIbl U Konyca. O0bEM I1apa ¥ NIapoBOTr0 CErMeHTa.

KomOuHamm Ten BpallleHus1 1 MHOTOTpaHHUKOB. [Ipr3Ma, BIMcaHHas B IMJIMHAD, ONMCaHHas oKojo uinuHapa. [lepecedenue cdepsl u mapa c miaockoctblo. Kacanue
mapa 1 cepsl II0CKOCThI0. [IoHATHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJIO Cepbl, chephl, BIMCAHHON B MHOTOI'PAaHHUK MM TEJIO BPALICHUS.

[Tomans MOBEpXHOCTH LWIHMHApA, KOHyca, Iwtomans chepsl u e€ gacreil. Ilogobue B mpocTtpancTBe. OTHOIIEHHE 00BEMOB, IDIOMANCH TMOBEPXHOCTEH ITOTOOHBIX
¢uryp. IIpeobpazoBanue mogobus, romoTeTus. Penenne 3aqa4 Ha IUIOCKOCTH C MCIIOJIb30BaHUEM CTEPEOMETPHUIECKIX METO/IOB.

ITocTpoeHue ceueHnii MHOTOTPaHHUKOB W TEJ BPAILICHUS: CEUCHHUS IIMHAPA (apauIeNIbHO U MEPIECHINKYISIPHO OCH), CEUCHUs KOHYyca (I1apaslie/ibHbIe OCHOBAHUIO U
MIPOXOISIIAE Yepe3 BEPILIHHY ), CEUEHHS IIapa, METO/IbI IIOCTPOCHHUS CCUCHMI: METOJ CJIEIOB, METOJ] BHYTPEHHETO ITPOCKTUPOBAHUS, METOJI IIEpEHOCA CEeKYIIEH MIOCKOCTH.

BekTOphl M KOOPAMHATHI B MPOCTPAHCTBE

Bexrops! B npoctpancTBe. Onepannu Haj BeKTopamMu. BekTopHOoe yMHOXKeHHe BeKTOopoB. CBoWCTBA BEKTOPHOTO yMHOKeHUs. [IpaMoyronbHas cucteMa KOOpIUHAT B
npocrpanctBe. KoopauHatel BekTopa. PaznoxxeHne Bekropa no 0asucy. KoopauHaTHO-BEKTOPHBIH METO/ IPU PELICHUH T€OMETPUUECKHX 3a1ad.

J{BHKeHUsI B IPOCTPAHCTBE

JBmwxenust npoctpanctBa. OtoOpaxenus. J[Buwkenns u paBeHcTBO ¢uryp. OOmue cBoOCTBa IBIKEHUI. Buibl ABMKEHHH: MapajuieNbHbIA NEepeHoC, LEeHTpalbHas
CUMMETpHS, 3epKaJIbHasi CAMMETPHS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanust nogodbus. [Ipsimast u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI YUEBHOI'O KYPCA «'EOMETPHUS» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpa:knancKoe BOCIIUTAHME:

chopMHpPOBAaHHOCTH TPAKIAHCKON TMO3HUIMH OOYYArOMIeTrocss KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIecTBa, MPEJCTABICHWE O MAaTEMaTHYECKHX
OCHOBax (hYHKITMOHMPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUM, MPOLEAYP TPAXKIAHCKOTO 00IIECTBa (BBIOOPHI, ONPOCHI U IPYTOe), YMEHHE B3alMO JIEHCTBOBAThH C COIIMATLHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUIMH U HA3HAYCHHUEM;

2) naTpUuOTHYECKOEe BOCIIUTAHME:

chopMHUPOBAHHOCTh POCCHUICKOM TPaXKTaHCKOW HWIACHTUYHOCTH, YBAXEHHUS K TMPOILJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMAaTHUKH, IEHHOCTHOE OTHOIICHHE K
JIOCTHKEHUSIM POCCHICKUX MaTEMAaTHKOB M POCCHICKON MaTeMaTHIECKOM MIKOJIBI, HCIIONh30BaHUE ATHX JTOCTHKCHUH B IPYTUX HAYKaX, TEXHOJOT HAX, Chepax SKOHOMHUK,

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYyXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoaa, c(pOpMHUPOBAHHOCTh HPABCTBCHHOTO CO3HAHUS, STHYCCKOTO IOBEACHUS, CBS3aHHOI'O C MPAKTHUYCCKUM
MPUMEHEHHEM JTIOCTHKECHUI HAyKH U ICATEIEHOCTHIO YIYEHOT0, OCO3HAHKE JINYHOTO BKJIAIa B TIOCTPOCHUE YCTOHYUBOTO OYIYIIETO;

4) 3cTeTHYecKOe BOCIIUTAHNE:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas ICTETUKY MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEUICHUH, pacCyXKICHHUH, BOCHPUHMYHBOCTH K
MaTeMaTHYEeCKUM aclleKTaM Pa3IMYHBIX BUIOB UCKYCCTBA,;

5) pusuyeckoe BocnuTaHME:

chopMHUpPOBAaHHOCTh YMEHUS MPUMEHITh MaTEeMaTHYECKHWE 3HAHWS B MHTEpecax 370pOBOr0 M 0e30macHOTo o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (37I0pOBOE THTaHWE, COATAaHCUPOBAHHBIN PEXHM 3aHATHNA W OTIbIXa, pEryJsipHas (QU3NYEcKas aKTHBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHME MPU 3aHATHSX
CITIOPTUBHO-03/I0POBUTENILHOM IE€ATEIHHOCTHIO;

6) TpyaoBOe BoCIMTaHHE:



TOTOBHOCTh K TPYIy, OCO3HAHHE LEHHOCTH TPYAONOOWS, MHTEpPEC K pasziInmdHbBIM cepaM MpodecCHOHANBHOW IEATENbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M e&
MPWIOKCHUSAMHU, YMCHHE COBEPIIAThH OCO3HAHHBIA BBIOOp Oynymieid mpodeccHd W Peaan30BhIBATE COOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMAaTHYCCKOMY OOpa30BaHMIO U CAaMOOOPa30BAHMIO HA TPOTSIKCHUU BCCH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PCIICHUM MPAKTUYCCKUX 3a/1a4 MAaTEMaTHYECKOM
HaIpaBJICHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHNE:

c(hOpPMUPOBAHHOCTh IKOJOTHYCCKOW KYJIBTYphI, MOHUMAHHUE BIHUSHHS COIMAIbHO-3KOHOMHYCCKHX MPOIIECCOB HA COCTOSHHC IMPHUPOJHON M COIMANTBHON Cpebl,
OCO3HAHKE MIO0ATBHOTO XapaKTepa KOJOTHUSCKUX MPOOJIEM, OpPUCHTAIUS Ha MPUMEHEHHE MAaTEMATUYECKUAX 3HAHWMN Ui PEUICHHUA 3a7ad B 00JaCTH OKPYXKAIOIICH Cpelbl,
IUTAaHUPOBAHKE TIOCTYIIKOB W OLIEHKH WX BO3MOXKHBIX ITOCIIEICTBHH IJIsl OKPYIKAIOIIEH Cpelbl;

8) HeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHIS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M OOMICCTBEHHON MPAKTHKH, TOHIMAaHHE MaTeMaTHISCKOW HAyKU
KakK c(hepsl 4eT0BEUeCKOH eI TeTLHOCTH, ATAMOB €€ Pa3BUTHA M 3HAUUMOCTH Ul pa3BUTHS [IUBUIIA3AIINH, OBIAICHUE I36IKOM MaTEeMAaTHKH H MaTeMaTHYECKON KyJIBTYPOi Kak
CPEICTBOM IO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MMPOSKTHYIO U HCCIIEIOBATENBCKYIO NEATEIPHOCTh HHANBHAAYAIEHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTe/bHBbIE YHUBEPCATIbHbIE YueOHbIE 1eHCTBUS

ba3oBble JJornueckue AeiicTBUA:

BELBIITH M XapaKTEPH30BaTh CYHICCTBEHHBIC IPU3HAKKM MATEMATHYCCKHX OOBEKTOB, MOHSATHHA, OTHOUICHHH MEXIY IMOHATHAMH, (OPMYIHPOBATH OTIPEACICHUSI
MIOHATHH, yCTaHABIUBATH CYNICCTBEHHBIN MPH3HAK KIACCH(HUKAINN, OCHOBAHHA I 00OOIIECHHS U CPaBHCHHUS, KPUTEPUH ITPOBOINMOTO aHAJIH3a;

BOCIIPHHHMATb, (POPMYIIHPOBATH U MIPEOOPA3OBHIBATE CYKACHUS: YTBEPAUTEIBHBIC U OTPUIATEIbHEIC, IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BEIBIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H WM IIPOTHBOpPEYMs B (pakTaX, NAHHBIX, HAONIONCHHWAX W YTBEPKICHHUAX, MpeaaraTb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JIeJIaTh BBIBOJIbI C UCIIOJB30BAHUEM 3aKOHOB JIOTUKH, AETyKTUBHBIX U MHYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHHUH 110 aHaJIOTUH;

MIPOBOJIUTH CaMOCTOSITENILHO JIOKA3aTEeNbCTBA MATEeMATHUYECKUX YTBEPKACHHUN (TMPSMbIE W OT MPOTHUBHOTO), BBICTPAMBATh apTryMEHTAIUIO0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/IEHUS 1 BBIBOIBI;

BBIOMPATH CIOCO0 perieHus yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUs, BBIOHMpPATh HANOOIee MOAXOMANINN C YUYETOM CAMOCTOSTEILHO BBIICICHHBIX
KpPUTEPHEB).

ba3oBble ucciienoBarTebCKUE AeHCTBUA:

HCTIONB30BaTh BOMPOCHI KaK HCCIIEAOBATEIBCKUI HHCTPYMEHT IMO3HAHUS, (OPMYJIHPOBATH BOIMPOCHL, (PUKCHpPYIOMIHE MPOTHBOpEYHE, MPOOJIeMy, yCTaHABIHBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3HIINIO, MHECHHE;

MIPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAaHHBIN JKCIEPHUMEHT, HCCIICOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, SBJICHIS, IMpolecca,
BEISIBJICHUIO 3aBHCHMOCTEH MEXITy OOBCKTaMH, SIBICHHUSIMH, TIPOLIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOMICHUS W BBIBOIBI MO pPE3yNIbTaTaM MPOBEIEHHOTO HAONIOACHWS, HCCICAOBAHHS, OICHUBATH JOCTOBEPHOCTH IMONYYCHHBIX
Pe3yJIBTaTOB, BEIBOAOB M 0000IICHUH;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE NPOLIECCa, & TAK)KE BBIIBUTATh MPEATION0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ undopmanueii:

BBISIBIIATH NeUnuThl nHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOMIPOC U JJIS pEIICHUS 3a/1a4H;

BBIOMpATh WHPOPMAIIUIO W3 UCTOYHUKOB PA3MUYHBIX THUIIOB, aHATM3WPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH WHPOPMAIIMIO Pa3TUYHBIX BHUIOB U (HopM
MpeCTaBICHUS;

CTPYKTYpHPOBaTh HH)OPMAIIHIO, TPEICTABIATH €€ B Pa3IMUHBIX (JOpMax, HIUTIOCTPUPOBATH TPapUIECKH;



OLIEHUBATh HAJIEKHOCTH MH(OPMALIUH IO CAMOCTOSTENBEHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBePCAJIbHBIE yYeOHbIE TeilCTBUS

Oo0menmne:

BOCIIPUHUMATh U ()OPMYJIHPOBATEH CYXKICHHS B COOTBETCTBUH C YCIOBUSAMH M ICIISIMHU OOIICHMUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, TaBaTh MOSICHEHHUS IO XOY PEIICHUS 3a/1a4i, KOMMCHTHPOBATH MMOJIYYCHHBIH Pe3yIbTaT;

B XOJie 0OCYX/IeHHUs 3a/1aBaTh BOMPOCHI IO CYLIECTBY OOCYXIaeMOM TeMbl, IPOOJIEMbI, pelIaeMoil 3aJadn, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOWCK PELICHUS,
COTOCTABIISITh CBOM CYXKACHHUS C CYXICHUSIMH JPYIMX YYaCTHHKOB AHMAnora, OOHApPYXKHMBaTh pa3liMuHe W CXOJCTBO MO3WIMH, B KOPpeKTHOW (opme (GopMyIHpoBaTh
pa3HOTIACHS, CBOM BO3PAKECHUS;

MPE/CTABISITH PE3YJIbTATHI PEUICHHS 33]a4H, YKCIIEPUMEHTA, UCCICIOBAHMS, IPOEKTA, CAMOCTOSITENIbHO BBIOMPATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAI[HH
U 0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe yHHBepcaabHbIe y4eOHbIe AelicTBHSA

Camoopranuzanus:

COCTaBJISATh IIJIaH, QITOPUTM pELICHHs 3aJlau, BBIOMPATh CIOCOO pEUIeHHs C y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BApUAHTHI PEIICHHUI ¢ Y4ETOM HOBOM HH(OpMaLUH.

CaMOKOHTPOJ/Ib, SMOIMOHAJILHBIN HHTEJIEKT:

BJIAJICTh HAaBBIKAMH I103HABATEIbHONH pE(UICKCHMH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBMH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIBTATOB, BIAAETH CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U PE3yNbTaTa PELICHNsT MaTEMaTHYECKON 3a/1a4H;

NIPEABUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3ZHHKHYTH IIPH PELICHUH 3a]laud, BHOCHTb KOPPEKTHBHI B AEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEJBCTB, JAHHBIX,
HalJIeHHBIX OINOOK, BBISBICHHBIX TPYAHOCTEH;

OILIEHMBATh COOTBETCTBUE PE3YJbTaTa HEIH U YCIOBHAM, OOBSICHATD MPUYNHBI JTOCTIDKEHHUS HITH HEJOCTIDKCHUS PE3yIbTaTOB EATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJbLHOCTh:

IIOHUMATh M WCTONH30BaTh MPEHMYIIECTBA KOMAHIHOW M MHIMBUAYAIbHOW PabOTHI MpPU PELICHWH Y4eOHBIX 3a/1ad, NMPUHUMAThH IeJIb COBMECTHOH [esTeIbHOCTH,
IUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM paboThl, pacnpeaeniTh BUIbl padoT, JOroBapuBaThCcs, 00CYKAaTh MPOLECC U PE3yNbTaT padoThl, 0000MIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B IPYMIOBHIX (hopMax paboThl (00CYKAEHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD) U HHBIE), BHIIIOJIHATH CBOIO 4acTh pabOThl U KOOPAWHUPOBATh CBOM
JIEUCTBHSA C IPYTMMH WICHaMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIHMI MIPOAYKT MO KPUTEPHAM, CHOPMYIMPOBAHHBIM YIaCTHUKAMHU B3aMMOICHCTBHSI.

HPEJMETHBIE PE3YJIbTATBI

K xonmy 10 kaacca o0yJaromuiics HayquTcs:

e  cBOOOJHO OTMEPHPOBATH OCHOBHBIMH HOHATHSIMH CTEPEOMETPHH MIPH PELICHNH 3a/1a4 1 TIPOBEJICHIH MaTEMaTHYECKUX PACCyXKICHHH;
MIPUMEHSTHh AKCHOMBI CTEPEOMETPHH U CIECTBHS U3 HUX IIPH PEIICHUH T€OMETPHIECKIX 33134,

KJIacCH(UITMPOBATH B3aUMHOE PACTIONIOKEHHUE MPSIMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE, MPSMBIX H INIOCKOCTEH B IPOCTPAHCTRE;
cBOOOIHO OTIEPHPOBATH MOHITHAMH, CBA3aHHBIMH C YIJIAMHU B IIPOCTPAHCTBE: MEXY IPSIMBIMU B IPOCTPAHCTBE, MEXKIY HIPAMON M IIIOCKOCTHIO;
cBOOOIHO OTIEPHPOBATH MOHATHAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

CBO60,HHO pacro3HaBaTb OCHOBHBIC BU/JIbI MHOTOI'PAHHUKOB (an3Ma, nupamMuja, HpﬂMOYFOHLHLIfI napajuiejICnumIea, Ky6),



KITaCCH(UIMPOBATH MHOTOTPAHHUKH, BHIOMPAst OCHOBAHMUS IS KJIACCU(DHUKAIIHH;

CBOOOIHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMY C CEUEHHEM MHOTOTPAHHUKOB MJIOCKOCTHIO;

BBIMOJIHATH MApaJljIebHOE, IEHTPATBHOE ¥ OPTOTOHAILHOE MTPOEKTUPOBaHKE (GUTYpP HA MIOCKOCTh, BBIMOIHATH H300paXxeHust (PUTyp Ha IIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOTPAHHHUKOB Pa3jIMYHBIMH METOJAMH, BBITOJHSITH (BBIHOCHBIE) TUIOCKHE YEPTEIKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY,
cOOKy, CHH3Y;

BBIYKCIIATH IUIONIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, MUPaMHKIa), TEOMETPUUECKHX TEIl ¢ IPUMEHEHHEM (hOPMYIT;

CBOGOIHO OTIEPUPOBATH MOHATHIMU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTH CHMMETPUH (GUTYPHI;

CBOGOHO OTIEPUPOBATH MOHATHIMHE, COOTBETCTBYIOIIIMMH BEKTOPAM U KOOPANHATAM B TIPOCTPAHCTBE;

BBITIOJTHSATE JEHCTBUS Hajl BEKTOPAMH;

pemraTh 3amadd Ha JIOKa3aTebCTBO MAaTEMAaTHYECKHX OTHOIICHWM W HAaXOKIECHWE TeOMETPHUECKHX BEIMYHH, TPUMEHSIS W3BECTHBIE METOIBI NPH P EIICHAH
MaTeMaTHYECKHX 3aa4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

NIPUMEHSTH NIPOCTENIINE IPOrPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PEILIEHUU CTEPEOMETPUYECKUX 3a/1a4;

W3BJIEKaTh, IPEOOPa30BBIBATh U HHTEPIPETHPOBATH UH(OPMALIMIO O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPECTaBICHHYIO Ha YePTeXaxX H PUCYHKaX;
NMPUMEHATH NOJYUYCHHBIC 3HAHUA Ha MPAKTUKE: CPAaBHUBATHL U aHAJIU3UPOBATH PCAJIBHBIC CUTYalluH, NIPUMCHATHL U3YYCHHBIC ITOHATUA B IMPOLECCE MOUCKA PCHICHUA
MaTeMaTu4ecKy c(hOopMyITHPOBAHHON MPOOIIEMBI, MOJICITUPOBATh PEANIbHBIC CUTYallMH Ha SI3bIKE TEOMETPUH, UCCIIE0BATh OCTPOSHHBIE MOJEIH C UCIIOJIb30BaHHEM
TCOMETPHUUCCKUX MOHATHH U TEOpPEM, allmapara anre6p1>1, peuiaTh MPaKTUYCCKUC 3a]a4U, CBA3AHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEJIMYMH,

HUMCTb IPEACTABJICHUA 06 OCHOBHBIX dTalax pa3BUTHA T€OMETPHUU KaK COCTaBHOM 4acTH (byH[[aMeHTa pa3BUTHUA TEXHOJIOTHH.

K konmy 11 knacca oOygaromuiics HayIuTCs:

CBOOOIHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMHY C [IUIHHPUYECKON, KOHUYECKON U CheprIecKOil TOBEPXHOCTSIMHU, OOBSICHSITH CIIOCOOBI TTOJTyYe HUSL,
OTEPUPOBATH MOHATHSIMH, CBSI3AHHBIMHE C TEJIAMH BPAIICHHS: [IUJIUHAPOM, KOHYCOM, chepoii u nrapom;

pacro3HaBath Tena BpalleHus (UIHHIP, KOHYC, cdepa u 1iap) u 00bACHATH COCOObI MOTYYEHHS T BPALICHHS,;

KIacCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE CPEephl U MIIOCKOCTH;

BBIYHCIIATH BEIMYUHBI 3JIEMEHTOB MHOTOTPaHHHUKOB M TEJl BPaleHHs, 00BbEMBI U IJIOIIA/IN OBEPXHOCTEH MHOTOTPaHHHUKOB M TEJ BPAIICHHS, T€OMETPHIECKUX Tell
¢ IpuUMeHeHneM (Gpopmy.I;

CBOOOIHO ONEPHUPOBATh MOHSATHAMH, CBSI3aHHBIMU C KOMOMHAIIMSIMH TeJl BPALICHHs] © MHOTOIPDAHHUKOB: MHOTOTPAaHHHUK, BIIMCAHHBIN B c(epy U ONMHCAHHBIH OKOJIO
ctepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WK TEJIO BPAILCHUS;

BBIYHCIIATH COOTHOLICHUS MEXAY IUIOMIAIMHU IOBEPXHOCTEH 1 00bEMAMH MOIOOHBIX TEIT;

n300paxkaTh U3ydaeMbie (UTYPbI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHJ CBEpXy, COOKY, CHH3Y, CTPOHUTH
CCUEHHUS TN BPAIICHHS,

U3BIICKAaTh, UHTEPIPETHPOBATH U MPE0OPa30BHIBATH HHYOPMAIIHIO O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKAX;
CBOOOIHO OTIEPUPOBATH MOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BEITIOJTHATH ONIEPAIIH HaJl BEKTOPAMH;

3aJ1aBaTh IUNIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEME KOOPHMHAT;

pelarh reoMeTpHYECKUe 3a/laud Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMH M IUIOCKOCTSMH, BBIYHCICHHE PACCTOSHHH OT TOYKH JI0 IUIOCKOCTH, B IEJIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPJMHATHOTO METO/Ia IIPH PELICHUH;

CBOOOJIHO OTIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMHU C JIBIDKCHHEM B IPOCTPAHCTBE, 3HATh CBOWCTBA JIBH)KEHUH;

BBINIOJIHATh M300paKEHUs MHOTOTPaHHUKOB M TeJI BPALICHUSI MPH MapajuiebHOM MEPeHOCe, HEHTPaIbHOH CUMMETPHHU, 3epKalbHONW CHMMETPHH, IIPH MTOBOPOTE
BOKPYT IIPSIMOH, peoOpa3oBaHust 0100usL;



CTPOUTH CEYEHHSI MHOTOIPAHHUKOB U TeJ BPAICHHS: CCUSHHUS [ITHHpA (MapalIeibHO U MEPHSHNKYIISIPHO OCH), CEUYeHHs KOHyca (MapauiebHbIe OCHOBAHUIO U
MIPOXOASIINE Yepe3 BEPIINHY), CCUCHUS MIapa;

UCTOJIB30BaTh METO/IBI IOCTPOCHUS CCUCHHIA: METOJI CJICJIOB, METOJl BHYTPEHHETO MPOCKTHPOBAHUS, METO/ IEPEHOCA CEKYIICH TIOCKOCTH;

JIOKa3bIBaTh TCOMETPHUYCCKUE YTBEPIKICHHUS,

MIPUMEHSTh TEOMETPUUECKUE (PAKTHI IS PEHICHUS CTEPCOMETPUICCKUX 3a]1ad, MPEMOIararliiX HECKOJIBKO IaroB PEIICHHS, €CITU YCIIOBHSI IPUMCHCHUS 3a/1aHbI B
SIBHOU W HesIBHOH (opme;

pelarth 3a/1auy Ha JOKA3aTeJIbCTBO MATEMAaTHISCKUX OTHOIICHUI M HAX0XKICHUE T€OMETPUUCSCKHUX BEINYNH;

MPUMEHSTh IPOrPAMMHBIE CPEJICTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUU CTEPEOMETPUYCCKHX 3a/1a4;

MPUMEHATh TOJNyYCHHBbIC 3HAHHS HA MPAKTUKE: CPAaBHHUBATh, aHAU3UPOBATh M OLICHHBATH PEANIbHBIC CHTYAIMH, MPUMEHSATh H3YYCHHbBIC MOHSITHUS, TEOPEMBI,
CBOICTBa B MpPOIIECCE MOMCKA PEIICHHs] MaTeMaTHIeCKH c(HOPMYIUPOBAHHOM MPOOIIEMbI, MOJETHPOBATh PEallbHbIC CUTYAIMU HA SI3bIKE [€OMETPUH, HCCIIEI0BAThH
MOCTPOCHHBIE MOJICIH C UCIMOJIb30BAHHEM T'€OMETPHUYCCKUX MOHATHH U TEOpeM, ammapara ajireOpbl, peliaTh MPaKTUYECKUE 33a[a4l, CBSI3AHHBIC C HAXOXKICHHEM
reOMETPUYECKHX BEJINYNH;

HUMCTb IPEACTABJICHUA 06 OCHOBHBIX 9Talax pa3BUTHA T€OMETPHUU KaK COCTaBHOM 4YacTH (bsz[aMeHTa pa3BUTHUA TEXHOJOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
n/n NPOrpaMMBblI Bcero KonTpoabHbie Hpaxriyeckue o0pa3oBaTebHbIE
padoThI padoThI pecypet
1 BBeneHrne B cTepeoMeTpHIo 23 1
2 B3anmHOe pacmnosioskeHne mpsMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEH B 8
IPOCTPAHCTBE
4 IlepneH UKy ISIpHOCTD MPSIMBIX U IJIOCKOCTEN o5
B IIPOCTPAHCTBE
5 VT8I ¥ paccTOSTHUS 16
6 MHOrorpaHHUKH 7
7 BexTtopsl B mpocTpaHcTBE 12
8 IToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3aIlNs 5 2
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
11 KJIACC
Ne n/m HaumeHnoBanme pasnesioB u Tem KosanyecTBo yacos DJIeKTPOHHBIE (I (POBLIE)

NporpaMmsbl Bcero KoHnTpoJibHbIe IIpakTHyeckue o0pa3oBaTesibHbIE peCypChbl




IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

padoThI padoThI

1 AHanuTHuecKasi TeOMeTpuUst 15 1
2 IToBTOpeHue, 06o0IICHUE U 15 1

CUCTEMaTH3alYs 3HAHUH
3 O0BEM MHOTOIpaHHUKA 17
4 Tena BpamieHus 24
5 ITommaay moBepXHOCTH U 00BEMBI 9 1

KPYIJIBIX T
6 JIBrKeHMS 5 1
7 [ToBTOpeHue, obo0ImIEeHNE U 17 2

CHCTeMaTH3allUsl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0

I'eomerpus 10
2 4 B HEJIEIIO
Bcero 68 gacos.

KontponbHbIx paboT 1o miany — 5. Mtorossrii 3auer — 1.

No Tema Kon-Bo )|
ypOKa qaCcoB a
T
a
ITo mmany | ®Pakruu.
1-4 BBenenue ( mpeamer crepeoMeTpur. OCHOBHBIC OHATHS U aKCHOMBI CTEPEOMETPHUH. 4
[lepBrle cnencTBUs U3 TEOPEM)
5-8 §1 IlapamienbHOCTh TPSAMBIX, IPSIMOM U MJIOCKOCTH. 4
9-11 | §2 B3auMHOe pacmoIOKeHHUE MPSMBIX B IPOCTPAHCTBE. 3




12-14

VYrois Mexay npsiMbIMU

15 Konrponsnas padora Ne 1 mo teme «Pacnonoxenue npsiMbIX B IPOCTPAHCTBE
16-18 | §3 [TapayieabHOCTh TUIOCKOCTEH.
19-21 | §4 Terpasrap u napajuieaenumne/.
ITocTpoeHue ceueHui
22-24 | TlocTpoeHne ceYeHU
25 Pemenue 3anaq
26 Konrtponsnas padora Ne 2 mo Teme
«lTapannenbHOCTh NPSMBIX U IITIOCKOCTEN
27-28 | §1 IlepneHAMKYIAPHOCTD MPSMON U TUIOCKOCTH.
29-30 | IIpu3HaK MepHeHAUKYISIPHOCTH MPSIMON U IIOCKOCTH.
31-32 | Teopema o npsIMO, MEPHEHIUKYIIAPHON K TNIOCKOCTH
33-35 | Pemrenue 3amau
36-38 | §2 IlepneHauKysip U HAKJIOHHBIE. TeopeMa o Tpex NMeprneHauKyIspax.
39-40 | Yros Mex Iy MPsSMOU U TUIOCKOCTBIO.
41-44 | Pemenne 3aga4
45-47 | PemieHue TpeyroJlbHUKOB
48-49 | §3 JIByrpaHHBIN yTrOd.




50-51

IlepneHquKyIpHOCTD MIJIOCKOCTEM.

52-54 | [IpAMOyTOIBHBIN MapaIeIeITuIe]]
55-57 | Pemenue 3anau
58 Kontponbnas pabora Ne3 1o Teme
«lIepneHIMKYJISIPHOCTD MIPSAMBIX U IUIOCKOCTEH»
59-61 | Teopembl Menenas u UeBkl.
62-65 | §1 Ilonarue MHOTOrpanHuKa. [Ipuszma.
66-69 | §2 IIupamuna.
70-72 | YceueHHas mupamua.
73-76 | §3 [IpaBUIIbHBIE MHOTOTPAHHUKH.
77-79 | Pemenue 3amau
80 Konrtponsnas padora Ne 4 o Teme «IleprneHaAuKyIsIpHOCTD MPSAMBIX U IIIOCKOCTEN
81-82 | §1 IlonsTe BEKTOpa B IPOCTPAHCTBE.
83-85 | §2 CroxeHue U BHIYMTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO
86-88 | §3 KomriutanapHble BEKTOPBHI.
89-91 | Pemenue 3agau
92 Konrponbnas padora Ne 4 o Teme
«BeKTopbI B TPOCTPaHCTBEN
93-94 | lpusma
95-96 | [Mmpamuma




97

HNroroselii 3auet

98-102

Pemenue 3amau

11 KJIACC

I'eomerpus 11
2 4y B HEZIEIO

Bcero 68 gacos.

Kontponbnbix pabot no riany — 4. Mrorossrii 3auet — 1.

Ne Tema Kon-Bo Ji

ypOKa qacoB a
T
a

ITo utany dakTHu.

I'a. V. Meton koopauHat B npocrpancTse (15 4.)

1-3 §1 KoopanHaThl TOYKH M KOOPAMHATHI BEKTOpPA 2

4-7 [Ipocreiimue 3aga4n B KOOpAUHATAX. 4

8-10 | §2 CkansipHoe npoun3BeaeHHE BEKTOPOB. 2

11-13 | BeruncneHne yriioB MEXAY MPSIMBIME U TIOCKOCTSIMU. 3




14-16

§3/ABuKeHus.
LlenTpanbHas, oceBasi, 3epKajibHasg cummeTpun. [lapanienbHblil mepeHoc.

17 Pewenne 3anau
18 KonTtponbHas pa6ora Ne 1 o reme  «MeTox KOOpMHAT B IPOCTPAHCTBE»
Ia. V1. Huauauap, kouyc, map (16 u.)
19-22 | §1 Uuaunap.
[Tnomanp MOBEPXHOCTH UIHMHIIPA.
23-26 | §2 Konyec. [Tnomans moBepXHOCTH KOHYCA.
27 VYceuenHnsblil konyc.(149)
28-31 | §3 Cdepa. Chepa u map. YpaBuenue chepsl. KacatenbHas miockocTs k chepe.
32-34 | Pewenue 3a0ay Ha MHO20CPAHHUKU, YUTUHOP, KOHYC U wap.
35 Pemenue 3amau
36 Konrtponbnas padora Ne 2 o reme «Llununnap, KoHyc, map»
I'a. VII. O6bemsl Tea (17 41.)
37-40 | §1 O6beM NPSIMOYTOJILHOTO MapaJlIeeNnuIena.
41-43 | §2 O6BeM NpAMOii MPU3MbI H HHJIHHIPA
44-46 | §3 OO6BeM HAKJIOHHOI MPU3MBbI, MTHPAMHU/BI.




47-50

O0Bem KoHYycA.

51-54 | §4 OOBem mapa u mIoMWAAbL cepbl.
O0bem 11apa, mapoBOro CerMeHTa.
55-57 | Ilmomans cdepsl.
58 Pemenue 3anau
59 Kontponbnas padora Ne3 mo teme «OObeMbI TEI»

IMoBTopenue (20 u)

60-61 | TpeyroiapbHHUKH, YE€THIPEXYTOIbHUKH

62-63 | Ilmomanu

64-65 | Meroa KoopIuHAT.

66-68 | Yrom Mexay npsMoi U III0CKOCThIO. JIByTpaHHBIN yTOI.
69-72 | Tlpu3ma, TuTOMIa b TOJTHOW TIOBEPXHOCTH M 00BEM.
73-75 | Ilupamuyia, mIomaab MOJHON MOBEPXHOCTH U OOBEM.
76-79 | Llununap, Iiomaab MoJHONH MOBEPXHOCTH U 00BEM.
80-83 | Konyc, miomiaps moiHoi NOBEPXHOCTH U 00BEM.

84 Pemenue 3amau

85 HtoroBast KOHTpoJIbHAs paboTa




86-90

Pemenue 3azau

91

HTorosnlii 3auer

92-102

Penrenue 3amau




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLNECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



