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IHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBnsiercs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro ooOIero
o0pa3oBaHMsI, TaK KaKk 00€CTIeYMBAET BO3MOXXHOCTh M3YUEHUS JUCIUILTNH €CTECTBEHHO-HAYYHOH
HAIPABJICHHOCTH M IPEIMETOB I'yMaHUTapHOro Lukia. [IOCKONBbKY JIOTMYECKOE MBILLUICHUE,
dopmupyeMoe MpH M3Yy4EHHH OOYy4yaroIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETpUHU, IIpU
JOKA3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LIENOYKU JIOTUYECKHUX YTBEPKICHUU IIPU PELICHUU
FEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTb W OINPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NYECKUX
3az1ay.

Ilenb ocBoeHust mporpaMMel yueOHOro kypca «l'eomerpusi» Ha yriyOI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEM oOyuaromuxcs NpU HM3YYEHHUM T'€OMETpUH, Kak
COCTaBJISAIOLIEH mHpeaMeTHoW oOmactw «Marematuka M HH(OpMaTHKa» depe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUs Oosiee IIyOOKMX TNeOMETpUYECKHX 3HaHUM U
JEeUCTBUH, CIeMU(PUUHBIX T'€OMETPHM, U HEOOXOAMMBIX I YCIIEHIHOTO MPO(EeCCHOHAIBLHOIO
00pa3oBaHMsl, CBA3aHHOIO C MCIIOJb30BaHUEM MAaTeMaTHKH.

[IproputeTHBIMM 33ja4aMy Kypca T€OMETPUU Ha YINIyOJIEHHOM ypOBHE, PACIIMPSAIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0230BOT0 YPOBHS, SIBJISIOTCS:

pacUIMpeHHe IIPEACTABICHUS O TEOMETPUM KAaK 4YacTH MHUPOBOM KYJIBTYpbl M
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIIAM MHPOM;

(dbopMHpOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJENSAX, MO3BOJLAIOIIMX ONMCHIBATh W HW3y4aTb pA3HBIC  SIBJICHMS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOIrO ammapara 1o paszueny «CrepeoMeTpus» yueOHOro
Kypca reOMEeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaJIeTh OCHOBHBIMU MOHSATHSMH O NMPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ U yMEHHE WX NPUMEHSTh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pEeLIeHMS 3a/1a4;

dbopMHpOBaHHE YMEHHs paclio3HaBaTh Ha YEpPTEXax, MOACNSIX W B PEATbHOM MHUDE
MHOT'OTPaHHMKH U TeJa BPALICHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIH;

¢dbopmupoBaHue TOHVMAHHUS BO3MOXXHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCHMOMATUKU IpPHU IMPOBEACHUU
pacCyXIeHHUI;

¢dbopMHpOBaHHE YMEHHs BIQJETh METOJAMH JI0OKA3aTEeIbCTB WU QJITOPHUTMOB pEIICHHUS,
YMEHUs HX [PUMEHATb, IPOBOJAUTH [JOKA3aTENIbHBIE PACCYXKIACHUS B XOAE peELICHUS
CTEpEOMETPUYECKUX 3a/Jad U 3aJad C [PAaKTUYECKUM CcojAepKaHueM, (popmupoBaHHUe
NPEJCTaBICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB TPH OOOCHOBAaHMM MAaTEMAaTHYECKHX
YTBEP)KICHUM U POJIM AKCMOMATUKHU B IIPOBEICHUM I€yKTUBHBIX PACCYKICHH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyaroImuxcs, IO03HAaBaTeIbHOW AKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS, THTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBanne (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOH TE€OMETPHH: YMEHHS
pacro3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX KU3HEHHBIX CUTYalUsAX U IPU U3YUYEHHUH JAPYTUX YYEOHBIX MPEAMETOB, IPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJECIMPOBAHMS PEAIBHBIX CUTyalUd, HCCIEAOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMHU  COJIepKAaTeIbHBIMU JUHUAMHU yueOHoro kypca «Il'eomerpus» B 10-11
knaccax sBistoTcs: «[IpsiMple M TIIOCKOCTH B HpOCTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «/IBMXKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH MOHITHIMMN,
peleBaHTHBIMU T€OMETPUH Ha YTiIyOnEHHOM ypoBHE 00yueHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHBIM JIMHUAM Y4eOHOro Kypca, a (opMHpoBaHHE JOTHUECKUX YMEHHM
pacmpesensercss HE TOJbKO MO COJEpXKATeNbHBIM JHHHUSAM, HO M TIO TrojJaM OOy4YeHHs.
Conepxanne  00Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHO paboueil mporpaMMebl, pacrpeneléHHbIM 0 rojiaM 00y4YeHHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM, NPUHIMITHAIBGHBIM BONPOCaM OOyYaroIIHecs
oOpamiaaiuch HEOJHOKPATHO. OTO TO3BOJSET OPraHMW30BaTh OBJIAJCHHE T'€OMETPHUECKUMHU
MOHATUAMHM W HABbIKAMHU TOCJEI0BAaTeIbHO M MOCTYyNaTelIbHO, C COOJIOZCHHEM IPUHIIMIA
MIPEEMCTBEHHOCTH, a HOBBIE€ 3HaHUS BKIIOYaTh B OOUIYI0 CHUCTEMY T€OMETPUUYECKUX
MpeJICTaBICHUN O0y4aroUInXcs, paciupss U yrayomss e€, obpa3ys MpoYHble MHOKECTBEHHBIE
CBA3HU.

[lepexoxa K U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3math ycnoBus s AuddepeHumanuu  o0ydyeHHs, MOCTPOCHUS WHIMBHYaJbHBIX
o0pa3oBaTEeNbHBIX  TPOTpaMM, OOECHeYuTh YIIIyONEHHOE W3yYeHHEe TeOMETPUM  Kak
COCTaBIISFOLICH yueOHOTO mpenmeTa «MaTemMaTukay,

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3yUeHUs MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeir mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TpodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Ha wusyuenne yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HEACIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpeOMETpUH. Touka, IpsAMasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, NTapAIIICIIbHBIE U
CKpeuuBaromuecs npsamele. llpusHaku ckpemuBaromuxcs npaMbIX. [lapamieabHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApaJUICIIbHBIE IIPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPAJLICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamienbHOEe UM LEHTpalbHOE
MIPOEKTHpOBaHUE, n300paxxkeHue ¢uryp. OCHOBHBIE CBOICTBA MapaylIeIbHOTO MPOESKTHPOBAHUSI.
N3o06paxenue ¢puryp B napauieJbHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJ
MEXJy IpSIMBIMU B IpocTpaHCTBE. llapamienpbHOCTh MIOCKOCTEH: MapajuleIbHbIE IUIOCKOCTH,
CBOMCTBA NapajljieNbHbIX MII0cKocTel. [IpocTelinme npocTpaHCTBEHHBIE (PUIYPBl HA INIOCKOCTH:
TeTpajaAp, NapajljIeJIeIUIIe], IOCTPOCHUE CEYCHUN.

[lepneHUKYIAPHOCTE IPSAMOM M IUIOCKOCTH:  NEPHIEHAUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IIApaUICIbHBIE W IEPHEHIUKYJISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH IEPHEHAMKYJIIPHON
IJIOCKOCTH. OpTOroOHaNbHOE MPOEKTUpOBaHUE. lleprneHInKyssp U HAKIOHHBIE: PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 INIOCKOCTH, IPOEKLUs (GUTYypbl Ha IIIOCKOCTb.
IlepnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHINKYIISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIEHIAUKYJIApaX.

Yribl B INPOCTPAHCTBE: YroJl MEXKAY MPsSAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yTIOJ,
JUHENHBIN Yrojl ABYTPAaHHOTO yria. TpEéXrpaHHbId U MHOrorpaHHble yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTJIa.

MHoOrorpaHHUKH

Bunbl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. [Ipm3ma: n-yroiapHas npusMma,
npsMasi U HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
IIPSIMOYTOJIBHBIN DIapajuleieNMIe] W ero cBoicTBa. Kparwaillime IyTM Ha IIOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBenHass Teopema Iludaropa. IMupamuna: n-
yrojibHasi IMpamMuJia, NpaBuibHas U yceu€HHast nupamubl. CBoiicTBa pédep 1 OOKOBBIX IpaHei
MIpaBUJILHOM mNUpamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKM: IIpaBUJIbHAS NpPHU3Ma WU INPABWIbHAS
nupamua, MpaBuibHas TPEYrojabHas MHUpaMHa U TPABUWIBHBINA TeTpasap, Kyo. [IpencraBnenue
O MPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOAECKA AP U UKOCABP.

Brruucnenne 35eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60xoBoit
MIOBEPXHOCTU M TIOJIHOM TOBEPXHOCTH MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHUM, TEOpEMa O
OOKOBO IOBEPXHOCTH MNpsIMOM mnpu3Mbl. Ilnomans OGOKOBON MOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPAMUBL.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU IIPABWIBHBIX MHOTI'OI'PAaHHHUKOB.
CumMeTrpusi B TpaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHs Mapajulesienunena, CHUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPUS NIPABUILHON TUPAMUIBIL.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANpAaBICHHBIE W IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBEHCTBO



BEKTOpOB. JleiicTBUS C BEKTOpaMHM: CIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BekTopa Ha uyucio. CBoiicTBa cnoxeHus BekTopoB. CBoiicTBa
YMHO)XEHHUSI BeKTOpa Ha 4yncio. [loHsTHe KoMIulaHapHbIe BeKTOpHI. IIpu3HaKk KOMIUIaHApHOCTH
Tpéx BekTopoB. [IpaBmino mnapamnenenwmena. TeopemMa O pa3jIokKEHHH BEKTOpa MO TPEM
HEKOMIUTAHAPHBIM ~ BeKTOpaM. lIpsMoyrombHasi cucTeMa KOOpJMHAT B  MPOCTPAHCTBE.
Koopaunater BekTopa. CBsi3b MeXIy KOOpIWHATAMH BEKTOpa M KOOPAWHATAMH TOYEK. YTOJ
MeX Ty Bekropamu. CKaIsipHOE MPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[lonsTus: UMIMHIpPUYECKas IOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTb, CdepuyecKkas
MOBEPXHOCTh, 00pasyroImue MoBepXHOCTeW. Tena BpameHHWs: HWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, chepa, map. BzaumHoe pacnosoxkenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M300parkeHne e BpalleHus Ha TIIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMmeTpus
cdepsl U mapa.

O6BéMm. OcHoBHbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBHOTO
napajuienenunena U cieactBus u3 He€. OOBEM TpSIMON M HAKIOHHOW MPU3MBI, LWIHHIPA,
nupamMuibl ¥ KoHyca. O0bEM mapa U MapoBOro CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okoyio nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl ockocThio. [ToHsATHE MHOTOrpaHHUKA, OMIMCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON B
MHOTOTPaHHMK HJIM TEJIO BPaICHHUS.

[Tnomanps MOBEPXHOCTH LMJIMHJIpA, KOHyca, Mmiomans cdepsl U e€ yacteil. [lomoOue B
npoctpancTtBe. OtTHomieHue 00BEMOB, TUIOIMIANAEH TOBEPXHOCTEH  MOMOOHBIX  QUTYp.
[IpeoOpazoBanue momodusi, romoreTusi. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJIB30BaHHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[loctpoeHue ceueHUl MHOTOTPAaHHUKOB W TEJd BpAIICHUSA: CEUEHHUs LUIMHApa
(mapanienbHO W TEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (TmapajulelibHble OCHOBAHHMIO U
MPOXO/SIINE Yepe3 BEpIIMHY), CEYCHHsI 1Iapa, METOJbl IMOCTPOCHUS CEYCHHI: METOJ CJEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIEH TIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepannu HaJl BeKTopaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOK€HHUsA. lIpsMoyrosibHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznokenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBI METOA MpHU
pELIEHNU T€OMETPUYECKUX 3a/1ay.

/{BUKeHHUs B IPOCTPAHCTBE

JBmxenus mnpoctpanHcTBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmme
CBOWCTBA JBWXEHUW. Buabl ABMKEHMI: mapaJUlebHbIA MEPEHOC, LEHTpalbHAs CUMMETPHS,
3epKaJibHasi CUMMETpPHS, IIOBOPOT BOKPYT npsiMoid. [IpeobpazoBanus nogodus. [Ipsmas u cdhepa
Olinepa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIETI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCIMTAHUE:

chOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromerocs Kak akTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTABICHHE O MATEMAaTUYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp TpakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI W APYTO€), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHHM C WX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpMoTHYECKOE BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEGHHOCTHOE OTHOUICHHE K JOCTH)KEHUSM POCCHUHCKUX
MaTEMaTHKOB M POCCHUUCKON MaTeMaTH4eCKOW IIKOJNbI, UCTOIb30BAHUE JTHUX TOCTHKEHHUI B
JIPYTHUX HayKax, TEXHOJOTHUX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHWE  JIyXOBHBIX IIGHHOCTEH  POCCHUICKOr0  Hapoga, C(HOPMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIKCHUM HAYKH M JICSITEIBHOCTBIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTOWYUBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHE K  MHpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peUIeHW, pPacCyXIEHUH, BOCIPUUMUYUBOCTh K
MaTEeMaTHYECKUM acrleKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) ¢pusuyeckoe BociuTaHHE:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSITH MaTEMAaTUUECKHUE 3HAHUS B UHTEPECAX 37I0POBOTO
u Oe3omacHoro oOpas3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (30POBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryisipHas Gu3nueckas akTUBHOCTB),
(buznyecKoe COBEPILIEHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03/I0POBUTEILHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocnuTanue:

TOTOBHOCTh K TPY/Iy, OCO3HAHHME LIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3nuyHbIM chepam
MpOoPECCUOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiedl mnpodeccun W PeaTnu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTHKEHUHM BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTHUYECKUX 3a7]a4 MaTeMaTHUeCKON HapaBIeHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOH KyIbTyphbl, TOHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIbHOM Cpebl, OCO3HAHUE
JIO0AJBHOTO ~ XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHEHTalus Ha  IOpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU JJIs peuIeHus 3a7ad B 00JIaCTH OKpY Kaloleh Cpefibl, MIIaHUPOBAHUE
MTOCTYTIKOB ¥ OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUN JIsI OKPYXKAIOIMIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:



C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOLIECTBEHHOW NMPAKTUKH, TOHUMaHHE MaTEeMaTHYECKON HayKu Kak cqepbl
YEJIOBEUECKOU NIEATEIIbHOCTH, ITAOB €€ PAa3sBUTHA M 3HAYUMOCTH I Pa3BUTHUS LIUBWIM3ALUMY,
OBJIAJICHHE SI3BIKOM MAaTEMAaTHUKU U MaTEMaTHYECKON KyJIbTypPOH KaK CpPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTB OCYULIECTBIISITh MPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh NHANBHAIYAIIBHO U
B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble JlornyecKkue AeicTBUA:

BBISIBJISITH M XapaKTEepHU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTeMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXJIy TOHATUSAMHU, (QOPMYJIUPOBATH ONpEAENICHUS IOHATHUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCHU(UKALMU, OCHOBAaHUA U1 O0OOLIeHHs u
CPaBHEHHUs, KpDUTEPUU IIPOBOJAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBAaTh M NPeoOpa3oBbIBATh CYXICHHSA: YTBEPAUTEIbHbIE U
OTpULIATEeNbHbIE, €IMHUYHBIC, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBIIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYHs B (PaKTax,
TAHHBIX, HAONIONEHUAX W  YTBEPXKACHUSAX, Mpelaratb KPUTEPHUM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C KCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKI4YECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (MpsiMble U
OT TPOTUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPbI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 pemieHus y4yeOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh Haubosiee NOAXOMANMM € Y4ETOM CaMOCTOSITEJIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarenbckue AeicTBUS:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHMs, (OPMYIUPOBAThH
BOINPOCHI, (DUKCUPYIOIIME NPOTUBOpEUYME, NpoOJIeMy, yCTaHABIMBAaTh HCKOMOE WU JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHWPOBAHHBIM  JKCIIEPUMEHT, HCCIEAOBAHHUE IIO
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

CaMOCTOSITENTFHO (POPMYIUPOBATH OOOOIIECHHSI U BBIBOJBI IO Pe3yJIbTaTaM NMPOBEIEHHOTO
HaOJII0/IEHUS], UCCIIeI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000IIIEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, a TAK)KE BBIIBUTATh IPEAIIOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ unpopmanmeii:

BBISIBIISATH JePUINUTHI MHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJISi OTBETA Ha BOIIPOC U IS
pellIeHus 3aauu;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  Ppa3IUYHBIX THUIIOB, AaHaJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh U HHTEPIPETHPOBaTH HH(GOPMALMIO Ppa3IMYHBIX BUJIOB U  (opm
IIPEJICTaBIICHHUS,



CTPYKTypUpOBaTh  WHGPOpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX  (QopMmax,
WILTIOCTPUPOBATH TpadUUECcKy;

OLIEHMBATh HAAEKHOCTh HH(POPMAIMA MO CAMOCTOSATENFHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBHSIMH U ULEISIMH
O6H.[CHI/ISI, sICHO, TOYHO, I'PaMOTHO BBIPAXKXAaTb CBOKO TOYKY 3pPCHHA B YCTHBIX W INHNCbMCHHBIX
TCKCTAaxX, JMdaBaTb MOJACHCHHUA IO XOoAYy pCIICHUA 3aladyr, KOMMCHTHUPOBATH HOHy‘IGHHBIfI
pe3yJibTaT;

B Xo0Jie OOCYKIEeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJaeMOH TeMbl, IMPOOJIEMBI,
pelaeMoil 3aauu, BBICKAa3bIBATh WJICH, HAICJICHHbIE HA MOWMCK PELICHHs, COMOCTaBISATh CBOU
CYXKICHHSI C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JUANora, oOHapy>KUBaTh pa3indyhe U CXOJCTBO
MO3UIHNH, B KOPPEKTHOH opMe hopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

MPEJICTaBIATh PEe3yNbTaThl pPElIeHHs 3aJadyd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOATCIIbHO BBI6I/IpaTb (bOpMaT BBICTYIIZICHUA C y‘IéTOM 3ala4 NOpe3CHTAluUu U
0CcOOEHHOCTEW ay TUTOPUH.

PerynsiTuBHbIC yHUBEpCaAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusaumus:

COCTABJIATh IUIaH, AJITOPUTM pELICHUs 3a7ayd, BBHIOMpATh CHOCOO peIIeHUs C y4ETOM
HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ yu€TOM HOBOM HH(pOpMaluu.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEJIbHON pe(IeKCUM KaK OCO3HAHMS COBEPILAEMBIX JIEHCTBUI
U MBICIUTEIBHBIX TIPOLIECCOB, HX pE3yIbTaTOB, BIAACTh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yJIbTaTa PEeLICHNUs: MaTeMaTHUeCKON 3ajauu;

MPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPHM PEIICHHWU 3aJlaud, BHOCUTHh
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIECHMBATh COOTBETCTBUE pe3ysbTaTa LEIM W YCIOBUSAM, OOBACHATH NPUUMHBI
JIOCTWKEHHUsST WIM HEJOCTHKEHUS pPEe3yJlbTaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY, J/1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEeIbHOCTD:

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaIbHON pabOThl MpU
pelleHnn ydeOHbIX 3a/]ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOH pPabOThI, paclpenensaTh BUAbl padoOT, AOroBapuBaThCs, 00CYXIaTbh
IpolecC U pe3yIbTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TrOBBIC
IITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBUS C
OpPYTMMH YIEHaMU KOMaHbl, OLEHMBATh KadeCTBO CBOEr0 BKJIaja B OOLIMIl MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

CBO6OI[HO OINCPHUPOBATE OCHOBHBLIMU IMOHATHAMHU CTCPCOMETPHUH ITPU PCIICHUU 3aJiad U
MPOBE/ICHUN MaTEMAaTUYCCKUX PACCYKICHHIA;

NPUMEHSITh AKCUOMBI ~ CTEPEOMETPUM W CJICICTBUS W3 HHX T@PH  PEHICHUU
reOMETPUYECKUX 3a/1aY;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CB060[[HO OIICPpHUPOBATH NOHATUAMU, CBA3AHHBIMH C YIJIaMU B IPOCTPAHCTBC: MCKIY
IIPSAMBIMU B IIPOCTPAHCTBE, MEXAY MPSAMOM U TUIOCKOCTBIO;

CBO6OI[HO OINCPHUPOBATH MMOHATUAMU, CBA3AHHBIMH C MHOT'OITPpaHHUKAMMU

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (IIpHU3Ma, IHpaMHIA,
MIPSIMOYTOJIBHBIN TTapajuiesenunes, Ky0);

KIIacCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS JJIs KJIACCH(PUKAIUY;
CBOOOJTHO OINEpPHPOBATh MOHATUSMH, CBS3aHHBIMH C CEUEHHEM MHOTOTPaHHHKOB
TUIOCKOCTBIO;

BBINOJIHATH MapaJljieNIbHOE, [IEHTPAJIbHOE U OPTOTOHATIBHOE MPOSKTHPOBaHUE (QUTYP HA
IJIOCKOCTb, BBIIIOJIHATH N300pakeHus (pUryp Ha MIOCKOCTH;

CTPOUTH CCUCHHA MHOI'OIPAaHHUKOB PA3JIMYHBIMU METOJaMH, BBITIOJIHATH (BI)IHOCHI)IG)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y;

BBIUHCTIATh IUJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMUAA),
TE€OMETPHUYECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBO6OI[HO OIICPHUPOBATHL MOHATHUAMHU: CHUMMCETPHUA B IIPOCTPAHCTBEC, LCHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPBI;

CBO6OI[HO OIICPHUPOBATH IOHATHUAMHU, COOTBECTCTBYIOIIMMH BCKTOPAM U KOOpAWHATAM B
MIPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJI BEKTOPaMH,

pemarh 3aJa4d Ha JIOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIICHHH M HaXOXXICHUE
FEOMETPUYECKUX  BEJIMYUH, TPUMEHSS U3BECTHBIE METOABl TPU  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CJIOXHOCTH;

IIPUMEHSATH NIPOCTEUIINE NIPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHbBIE
CUCTEMBI TIPU PEIICHUHN CTePEOMETPHUECKUX 3a7ad;

W3BJIEKATh, peoOpa3oBbIBATh u MHTEPIPETUPOBATH nH(pOpMaLnIO 0
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (Urypax, IMPEICTABICHHYI0 Ha YepTeKax |
PUCYHKAaX;

IPUMEHATh TONy4YE€HHBbIE 3HAaHUS Ha IPAaKTUKe: CPAaBHUBAaTh W aHAJIU3UPOBAThH
peaJIbHbIE CUTYallUH, IPUMEHATh MU3YyUEHHBIE MOHSATHUS B IIPOLIECCE MOMCKA PELICHMS
MaTeMaTH4ecKu c(HopMyTUPOBAHHOM MpoOIEeMbl, MOAECTUPOBATh pealIbHbIE CUTYaIUH
Ha s3bIKE TIEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPHUYECKUX TOHATHUA M TeopeM, ammapara aireOphl, pemarb MpaKTHUYeCKue
3aJlaui, CBA3aHHbIE C HAXOXKICHHUEM I€OMETPHUUECKUX BEJIMYUH;

UMETh MpPEJCTaBlICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTABHOM
4acTH (yHAAMEHTa pa3BUTHUS TEXHOJOTHUI.



K xoniry 11 kaacca o0yyaromuiicss HAy4YUTCS:

CBOOOJ/IHO OTIEPUPOBATH MOHATUSMH, CBS3aHHBIMHU C IWUIMHIPUYECKON, KOHUYECKON H
chepuvecKoil TOBEPXHOCTIMHU, OOBACHITH CIIOCOOBI TTOTYUCHUS;

OIePUPOBATH TIOHATHSAMH, CBA3AHHBIMH C TEJIAMH BPAIICHUS: UJIMHIPOM, KOHYCOM,
cdepoit u mapom;

pacro3HaBaTh Teja BpalleHus (MHIUHIP, KOHYC, chepa u map) U 0ObSICHATh CIIOCOOBI
MOJTyYEHUS TEJl BPAIllCHUS;

KIIACCU(UITMPOBATH B3aUMHOE PACIONIOKEeHUE CHEPHI U MIIOCKOCTH;

BBIYHCIISATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHHUKOB W TeNl BpallleHUs, O0BEMBI U
TUTOMIA/IA TTOBEPXHOCTEH MHOTOTPAHHUKOB WM TN BPAIICHHS, TEOMETPHUSCKHUX TENl C
npuMeHeHueM Gopmyr;

CBOOOJ/IHO OTIEPUPOBATH MOHITHIMH, CBSI3aHHBIMA ¢ KOMOWHAITMSMH TEJl BPAICHUS H
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIIMCAaHHBIA B cepy U OMUCAHHBINH OKOJIO chepsl,
cdepa, BriMcaHHasi B MHOTOTPAHHUK MJTU TEJIO BPAIICHHUS;

BBIYHCIISATH COOTHOIICHHUS MEXKIY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BhEMaMu MOAOOHBIX
Ten,

n300paxarh W3y4aeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJ BpalleHHUS;

W3BIICKATh, WHTEPIPETHPOBATH " peoOpa3oBhIBATh nHGOPMAITHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTypax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOO/IHO OMEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBHITIONTHSATH OTEPAIMU HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

peliaTh TEeOMETPUYECKHE 3aJa4d Ha BBIUKCICHHE YIJIOB MEXKIY TNPSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPMHATHOTO METO/1a TIPH PEIICHUN;

CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBS3aHHBIMH C JBI)KEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKEHUM;

BBITIONTHATh M300paKeHUsST MHOTOTPAHHHKOB M TEN BpAIlEHUS MPH MapajljieIbHOM
MepeHoce, MeHTPAIbHON CUMMETPUH, 3ePKATbHON CUMMETPUH, TIPH MTOBOPOTE BOKPYT
PSIMOH, TIpeoOpa3oBaHuUs TIOI00MS;

CTPOUTH CCUCHUS MHOTOTPAHHHKOB U TEJI BpAIICHHS: CCUCHUS [WIMHJIPA
(mapanmienbHO W MEPICHAUKYJIIPHO OCH), CEUeHHs KOHyca (TapajiielbHbIe OCHOBAHHIO
Y TIPOXOJISIINE Yepe3 BEPIINHY ), CCUCHUS IIapa;

UCIIONIb30BAaTh METOABl TOCTPOEHUS CEUEHHWiIl: METOJA CJEN0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]] TIEPEeHOCA CEKYIIeH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPHUUECKHUE YTBEPIKIACHHUS,

MPUMEHATh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPHUYECKHX 3ajad,
MIPEIITOJIATAFOIINX HECKOJIBKO MIaroB PEIICHUs, €CIIM YCIIOBUS MIPUMEHEHHUS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMe;

pemath 3aJayd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHUECKUX OTHOIIEHMH W HaX0XKJIEeHUe
TCOMETPHUYCCKUX BEIIMIHH;



IIPUMEHATH POrPaAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
pEILIEHNU CTEPEOMETPUUECKHX 3a/1a4;

NPUMCHATH IIOJYYCHHBIC 3HAHMA Ha IMIPAKTUKEC: CpaBHHUBATL, AHAJIW3UPOBATH U
OLIEHMBATh peaJIbHbIE CUTYAllUH, IPUMEHATh U3yUYE€HHBIE NTOHATHUS, TEOPEMBI, CBOMCTBA
B TIIpollecce IIOMCKA pEeIIeHUs MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh peaibHbIE CUTYallMU Ha SI3bIKE F€OMETPHUH, UCCIEI0BATh MOCTPOCHHbIE
MOJIEJIM C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUI M TeopeM, ammapara anreopsl,
peaTh NPAKTUYICCKHUC 3aaUU, CBA3AHHBIC C HAXOXKACHUECM I'COMCTPUUCCKUX BCIINYNH,
UMETb TPEJICTaBICHUsI 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUU KaK COCTABHOM
yacTH QyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo 4yacos
Ne HaunMenoBaHue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IIpakTnyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchbl
e padoThI padoThI
| B 7 1 https://resh.edu.ru/subject/lesson/4756/start/
BEJICHHUE B CTEPEOMETPUIO 203542/
5 BzaumHoe pacrnonoxenue 6 1 https://resh.edu.ru/subject/lesson/6133/start/
IIPSIMBIX B IIPOCTPAHCTBE 272668/
3 [TapamienbHOCT IPSIMBIX U 2 https://resh.edu.ru/subject/lesson/6065/start/
IJIOCKOCTEW B IPOCTPAHCTBE 125651/
II
4 epHeHﬂHKin APHOCTD TPAMBIX 25 1 https://resh.edu.ru/subject/lesson/4724/start/20411/
Y TJIOCKOCTEW B MPOCTPAHCTBE
5 v 16 1 https://resh.edu.ru/subject/lesson/4756/start/
TJIBI ¥ PACCTOSTHUS 203542/
6 M 7 1 https://resh.edu.ru/subject/lesson/6018/start/
HOTOI'PAaHHUKHU 221550/
https://resh.edu.ru/subject/lesson/5723/start/
7 Bexkrops! B IpocTpaHCcTBE 12
149167/
g [ToBTOpenue, 06061IeHNE U 5 )
cUCTEeMaTu3alus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




11 KIIACC

HauMmenoBaHue Koan4gecTBO 4acoB
Ne DJIeKTpOHHBIe (HH(PPOBbIe) 00pa3oBaTeIbHbIC
pa3jiejioB H TeEM Konrpousbnsbie | IlpakTnyeckue
n/n Bcero pecypcsl
NMporpamMmbl padoThI padoThI
https://interneturok.ru/lesson/geometry/11-klass/bmetod-
AHamuTHyecKas . . .
1 15 1 koordinat-v-prostranstveb/uravnenie-ploskosti
TeOMETpUs
IToBTOpEHME,
) 000011IeHHE U 15 | https://resh.edu.ru/subject/lesson/6129/conspect/131671/
CUCTEMATU3AIHA
3HAHUN
OO0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
4 Tena BpaieHus 24 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
IImomann
5 IIOBEPXHOCTU U 9 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
00BEMBI KPYTIIBIX TEJ
6 JIBuKeHUs 5 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
[ToBTOpEHuE,
00001IEeHNE U
7 R 17 2
CHUCTEMAaTU3aIINs
3HAHUH
OBIIEE KOJIMYECTBO
i 102 8 0

YACOB IIO ITPOTPAMME



https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/uravnenie-ploskosti
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/uravnenie-ploskosti
https://resh.edu.ru/subject/lesson/6129/conspect/131671/







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET






