


INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [1oCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe INpH M3Y4EHUH OOYyYarOIMMUCS TOHATUMHBIX OCHOB TI'€OMETPUH, NpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TNPH PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIISAIIONICH MpeaMeTHO obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH HPUOOpETEHHs] U HCIHOJIb30BaHUS Oojee IIyOOKHX I'€OMETPUUYECKUX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHEIMU 3a/1a4aMy Kypca T€OMETPUHN Ha YIrayOJIEHHOM YpOBHE, paCIIUPSIONIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATH UM M3ydaTb pas3Hble SBICHUS
OKpY’KalOIIero MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuu;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATUSIMHU O TIPOCTPAHCTBEHHBIX (hUTYpax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GopMyn U yMeHHE UX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleHUs, KOHCTPYHPOBATh T€OMETPUUYECKIE MOJICIIH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

dbopMupoBaHHE YMEHHsS BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPUMEHATh, IPOBOJAUTH [JOKa3aTelbHbIE pPACCYXKACHUS B XOJE pPELICHUS
CTEpEOMETPUYECKHX 337a4 M 3aJad C TNPaKTUYECKHM COJIepKaHueM, (OpMHpPOBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPXKJICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JIETYKTUBHBIX PACCYKICHHIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHre (HYHKIMOHAIBLHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: yMEHHS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS pEalbHBIX CHUTyallUd, HCCIeTOBaHUS
MIOCTPOCHHBIX MOJIeNei, MHTepIpETaIluK OJTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMHU ~ COJIepXKaTeIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCTBe», «MHororpanaukm», «Tena
BpaleHUs», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

CdopmynmnpoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOonéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHWE JIOTHUECKUX YMEHHM



pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPHUHILMIIHAILHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIIOYaTh B OOLIYyI0 CHCTEMY TI'€OMETPHYECKUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX HIporpammMm, O0OecneyuTh yriayOn€HHOE M3yYyeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKAY OOIUM U MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeeImo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronuxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamiensHOe MW LEHTpaJIBHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHMUSL.
N300paxkenne ¢uryp B napaieibHOW MPOEKIUU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBA MapaJIeNIbHBIX TuIOcKocTer. [IpocTeiie mpocTpaHnCTBEHHBIE (GUTYPBI HA TIOCKOCTH:
TETpa’ap, NapajljIeICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUICIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M INIOCKOCTH, TEOpeMa O MNPsAMOW IEPHEHIUKYISIPHON
IUIOCKOCTH. OpTOroHalnbHOE NMPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA TIOCKOCTD.
IlepnieH AUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTiIpl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yroiapHas npusMma,
npsMasi 1 HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. Ilapannenenumnen,
IPSAMOYTOJIBHBIA MapajulelIeNiNe]l W ero cBoWcrBa. KparTdailime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBLHON NHpaMuibl. lIpaBuiibHbIE MHOTOIpaHHHKH: IIPAaBUIIbHAs IPU3Ma M IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U PABUIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Borunicnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIBLHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CHMMETPHUH IPABWIBHBIX MHOTIOIPAHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uuncio. CBoicTBa clokeHHd BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBwiio napamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaM. [IpsAMoyronpHas cuctemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, O0pasymoouue MoBepxHocTei. Tena BpamieHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOIHHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, WIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHukoB. llpu3Mma, BIucCaHHas B LWJIMHID,
onucaHHasg okosio IunHApa. [lepeceuenune cdepbl u mapa ¢ miockocteo. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHJIpA, KOHYyca, Iuomanb chepsl u e€ yacreid. [lonoOue B
npoctpancTtBe. OTHomeHue O0OBEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapaymuiennbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI ITOCTPOEHUS CEYEHMUH: METOJ] CIIEIOB,
METO/]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIeHUH T€OMETPUUECKUX 3ajay.

JIBHKeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpHS,
3epKajbHas CHMMETpPHs, TTOBOPOT BOKpYT npsmoil. [IpeobpazoBanus nogodus. Ilpsmas u chepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0ydYarollerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTU4YeCKOM IIKOJIbI, UCIIOJIb30BAHUE ATHX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTHYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELUICHUH, pacCyXIeHUN, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYJOTIO0US, UHTEPEC K pa3IMuHbIM chepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO H
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IK0JI0TM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOTHON W COIUAIBLHOM CpeIbl, OCO3HAHWE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATENIbHOCTH, HTANoOB €€ pa3BUTHUSI U 3HAYMMOCTHU JUISl Pa3BUTHS IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONPEAETICHUsS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(DHUKAIMK, OCHOBAaHHMA JUIA OOOOLICHHS H
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHUs B (akKTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3AaKOHOB JIOTMKH, IEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUH (TpsiMble U
OT IPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHUs YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOIXOMSIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCH], (PUKCUPYIOIIME NPOTUBOpeUHEe, NpoOJeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(GopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMH, SBJICHUSMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IEHUSI ¥ BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOLIECCA, a TAKKE BBIIIBUTaTh MPEATOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC U AJIS
pEILIEHNUs 3a]a4H;

BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MH(POPMALMIO PA3JIUYHBIX BUIAOB U  (opm
IpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGpOpMalMIO, TpPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBHA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHMEHHBIX
TEeKCTaX, JaBaTh I[IOSICHEHHs II0 XOJy PpEIIeHUs 3aJa4d, KOMMEHTUPOBAaTh IOJYyYECHHBIN
pe3ynbTar;



B X0j€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU hopMe POpMYyIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHNUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsI pe3yjbTaToB JEATEIbHOCTH, HAXOAUTh OMIMOKY, /JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3a/jay, IPUHUMATh IeJIb COBMECTHOM JESTEIbHOCTH, IJIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUTCS:
CBOOOJHO OIEPUPOBAaTH OCHOBHBIMU IIOHATUSMHU CTEPEOMETPUM TpPU pElIeHUH 3aJad |
IIPOBEJCHUN MAaTEMaTHYECKUX PACCYKICHUM;
IIPUMEHATH aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PEIICHUN T€OMETPUYECKUX 3a/1ay;
KJaccu(UIUMpoOBaTh B3aUMHOE pPAacIOJIOKEHHE TNPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OTIEPHPOBATH MOHATHIMM, CBI3aHHBIMH C YIJIaMU B IIPOCTPAHCTBE: MEXKAY NPSMBIMU B
IIPOCTPAHCTBE, MEXKY NPSAMON U MIOCKOCTBIO;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;
CBOOOZHO  paclo3HaBaTb OCHOBHbIE BHUIbl MHOTOTPAaHHUKOB  (TMpu3Ma, MUPaMHJA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);
KJIaccu(UIUPOBaTh MHOTOI'PAaHHHUKH, BEIOUpPAsi OCHOBAHUS JJIS KIaCCU(PHUKAIINH;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOT'OI'PaHHHUKOB IIOCKOCTBIO;
BBIMOJIHATh TapajjiesibHOe, IEHTPAJbHOE W OPTOrOHAIBHOE IPOEKTUpoBaHHE (uUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust pUryp Ha MiI0CKOCTH;



CTPOUTH CEYEHUS MHOTOTPAaHHUKOB PA3MYHBIMU METOIAMH, BBIMOJHATH (BBIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH TUIOMIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpH3Ma, MUPAMUAA), TE€OMETPUUIECKHX
TN ¢ MPUMEHEHUEM (OPMYIT;
CBOOOIHO ONEpHUPOBaTh MOHATHAMH: CHMMETPUS B IMPOCTPAHCTBE, LEHTP, OCh M IIJIOCKOCTD
CHUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUH (QUTYPHI;
CBOOOJTHO OIEPUPOBATH IMOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAMHATaM B
POCTPAHCTBE;
BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;
pemiate  3aJadyd  Ha  JIOKAa3aTeNIbCTBO MAaTEMaTHYECKUX OTHOLICHWH W HaXOXKICHUE
TeOMETPUYECKUX BEJINYMH, IPUMEHSS N3BECTHBIE METO/IbI IIPH PEIICHUN MaTeMaTHYeCKuX 3a7a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;
HNPUMEHATH MPOCTEHIIIE POrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IPU PELICHUH CTEPEOMETPHUECKUX 3a71ay;
U3BJIEKaTh, MpPEOOPA30BBIBATh W HMHTEPHPETHPOBATH HHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax U PUCYHKAX;
NPUMEHSTHh IOJyYeHHBIE 3HAHWS Ha TPAKTHKE: CPaBHUBATh W AaHAJIM3UPOBATh peajbHbBIE
CUTyalluH, TPUMEHATh HM3YYCHHBIC TOHSTHS B TPOIECCE IMOMCKA PEUICHHS MaTeMaTHYECKH
cOopMyIHpPOBaHHON NpPOOIEMBI, MOAEIMPOBATh pPEANbHBIC CHUTYallMH Ha S3bIKE T'C€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSATHH U TEOpEM,
ammapara anreOpbl, peraTh NPaKTUYECKUE 3a/1a4H, CBA3aHHbBIE C HAXOXKICHHEM IeOMETPHUYECKUX
BEJINYHH;
UMETh TPE/ICTAaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUU KaK COCTaBHOW YacCTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca o0yyaromuiicss HayquTCs:
CBOOOZHO OIEpPHUPOBATh MOHSATHSAMH, CBS3aHHBIMU C LWJIMHAPUYECKOW, KOHHYECKOW W
cepruecKoil MOBEPXHOCTSIMHU, OOBSICHATH CHOCOOBI IOTyYCHUS;
OTIEPHPOBATH MOHATHUSIMH, CBSI3aHHBIMH C TEJIaMH BpAIICHUS: IIWINHAPOM, KOHYCOM, cepor u
1apom;
pacrio3HaBaTh Tejla BpalleHus (LMJIMHAP, KOHYC, cdepa M Imap) M OOBACHATH CIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;
KJIaccu(UIMPOBaTh B3aUMHOE PACHOI0XKEHHUE CPephl U MIIOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB U TeN BpalleHHs, O0BEMBI M IIIOLIAU
MOBEPXHOCTEH MHOTOIPAaHHMKOB M TeJl BpAIEHUs, T'€OMETPUUYECKUX Tel C MPUMEHEHHEM
(opmyu;
CBOOOJTHO ONEpUPOBaTh IOHATHUSAMM, CBS3aHHBIMM C KOMOMHALMSAMH TeNl BpallleHUs |
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIM B cdepy M oNucaHHBIN okoio cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAIICHHS,;
BBIYUCIIATH COOTHOILICHUS MEXy TUIOIIAIsIMU TOBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TEJI;
n300pakaTh M3y4yaemble (UTYpHl, BBINOJHATH (BBIHOCHBIC) IJIOCKHE YEpPTEKU W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUs;
U3BJIICKaTh, WHTEPIPETHPOBATH W MpPeoOpa3oBhIBATh HH(POPMAIMI0 O MPOCTPAHCTBEHHBIX
TeOMEeTPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITTOJTHATH ONEPAIK Ha/l BEKTOPAMH;
3aJ1aBaTh TUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOP/INHAT;,
pemarh TreoMEeTpUYeCKHe 3a7adydl Ha BBIYMCICHUE YIJIOB MEXIY TPSMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHHE PACCTOSTHUHA OT TOYKM A0 IUIOCKOCTH, B IIE€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia MPH PEILECHHUH;



CBOOOJHO OINEPHPOBATh MOHATHUSMH, CBS3aHHBIMH C JBH)KEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHIA,

BBITOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeJNl BpAIICHUS NPHU MapajuleIbHOM IEpPEeHOCe,
LEHTPAIbHOM CUMMETPUH, 3€PKaJbHOM CHMMETPUH, IIPU IIOBOPOTE BOKPYr IIPSIMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEYEHMS] MHOTOTPAHHUKOB M TEJI BPALLEHUS: CEUEHHUS LMIMHIApa (IapajuleIbHO U
NEPIEHIUKYJIPHO OCH), CEYEHHMs] KOHyca (IapajuleJbHble OCHOBAHUIO M IPOXOJISLINE YEpe3
BEpLIMHY), CEUEHHsI 11apa;

UCIIOJIB30BaTh  METOAbl IIOCTPOCHMS CEYEHMH: METOJA  CIIEJ0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEH IIIIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHUS;

OPUMEHATh  reoMeTpuueckue  (akThl A pelieHHs  CTepeOMEeTpUYEecKMX  3ajad,
IIPEIIOJIArat0IIUX HECKOJIBKO IIAroB PEIICHUs, €CIM YCIOBHs IPUMEHEHUS 3a/laHbl B SBHOM U
HEesIBHOHU (opme;

pemars 3aJadyd  Ha  JI0Ka3aTeJbCTBO MAaTEMATUYECKUX OTHOIIEHUH UM HaXOXACHHE
FEOMETPUUECKUX BEJINYUH;

IIPUMEHATH IPOTrPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELLICHNUN
CTEPEOMETPUYECKUX 3a/1ay;

IPUMEHSTh IOJY4YEHHbIE 3HAHMSI Ha NPAKTUKE: CpPaBHMBATh, AHAJIU3UPOBATH M OLIEHUBATH
peayIbHbIE CUTYyallH, IPUMEHITh U3yUEHHbIE TIOHATHUS, TEOPEMBI, CBOWCTBA B IIPOLIECCE MTOUCKA
pelLIeHHs] MaTeMaTHYeCKu c(hOpMYIHMPOBAHHOMN MPOOIJIEMBbI, MOJEIUPOBATh peallbHble CUTyalluu
Ha S3bIKE TE€OMETPHUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJENIH C MCIOJIb30BAHUEM I'€OMETPUUYECKUX
HNOHATUI M TeopeM, ammapata anreOphl, pelarb MPaKTHUECKUE 3a/Jadyd, CBSA3aHHBIE C
HAXO0X/IEHUEM T'€OMETPUUYECKUX BEJINYMH;

UMETh Mpe/CTaBlIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KoJsmn4yecTBo 4yacoB dyeKkTpoHHbIE (LM (POBbLIE)
n/n Becero | Kourpoa | Ipakrtu o0pa3oBaTejibHbIE PeCypPChI
bHbIE yecKkue
padoTrbl | padoThI
1 BBezieHue B cTepeoMeTpuio 23 1 http://school-collection.edu.ru
2 B3anmHoe pacrosiokeHue npsMbIX B IPOCTPAHCTBE 6 http://school-collection.edu.ru
3 [MapasuielbHOCTh NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE 8 http://school-collection.edu.ru
4 [epneHUKYISIPHOCTD MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE 25 1 http://school-collection.edu.ru
5 VYTibl U pacCTOSIHHS 16 1 http://school-collection.edu.ru
6 MHOrorpaHHHKH 7 1 http://school-collection.edu.ru
7 BekTopbl B IpOCTPaHCTBE 12 http://school-collection.edu.ru
8 [ToBTOpenue, 0000IICHNE M CHCTEMAaTH3AIMsI 3HAHU I 5 2 http://school-collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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http://school-collection.edu.ru/
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11 KJIACC

Nei/m | HaumeHoBaHue pa3/iesioB H TeM NPOTrPaMMbl

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Bcero Kourtpoa | Ipakruy | 00pasoBaTejbHbIe pecypehl

bHbBIE ecKue

padoTbI padoThbI
1 AHaJINTHYECKAst TeOMETPHS 15 1 http://school-collection.edu.ru
2 IToBrOopenue, 0600IIeHNE U CHCTeMaTH3anus 3HaHuil | 15 1 http://school-collection.edu.ru
3 O0BEM MHOTOTpaHHUKA 17 1 http://school-collection.edu.ru
4 Tena BpaieHus 24 1 http://school-collection.edu.ru
5 ITmoma i MOBEPXHOCTH M 00BEMBI KPYTJIBIX TEJ 9 1 http://school-collection.edu.ru
6 JIBrokeHust 5 1 http://school-collection.edu.ru
7 IToBTrOpenue, 0600IIeHNE U CHCTEMAaTH3aNKs 3HaHuil | 17 2 http://school-collection.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Maremaruka: anreOpa U Hayajla MATEeMaTUYECKOTO aHalln3a, reoMeTpus. Airedpa v Havana
MaremaTudeckoro ananusa, 11 kinacc/ Hukonsckuii C.M., [Toranos M K., Pemernukos H.H.
u apyrue, AknnonepHoe oomectBo «M3narensctBo «IIpocBemenuey

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havasa
MaTeMaTudeckoro ananusa, 10 knacce/ Hukonscknii C.M., ITotanos M.K., Pemernukos H.H.
u apyrue, AkimonepHoe obmectBo «M3mparenscTBO «IIpocBerieHue»

[I'eometpus, 10-11 : yueb. st oOieo0pa3oBar. yupexaeHuii: 0a30BbIi u mpoduil. ypoBHU/|
JI.C. Aranacsan, B.®. byry3os, C.b. KanomiieB u ap.]

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
N3yuenne reomerpun B 10-11 kiaccax: Meronuyeckue
pexomennanuu K yueob. : ka. g yuurtens/ C.M. Caaksn, B.O.
byry30B. — M: [IpocBenienue

Hunaxktuueckue Matepuaisl mo reometpun Juist 10 u 11 kimaccoB: 6a30BbIi U yIITyOJI.
ypoBHH / B.I'. 3uB. — M: [IpocBenienue
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/

https://educont.ru/



