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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKjIa. II0CKOIBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
F€OMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriryOJaEHHOM YypOBHE —
pa3sBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TPU H3YYECHHUH TE€OMETPUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMaTHKa» 4Yepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS 0ojiee TITyOOKHX T€OMETPHUECKUX 3HAHUU U
JefcTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIf YCIEUIHOTO MpO(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacllUpeHHe MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIONIMX ONMCHIBaTh W HU3ydaTb pa3Hble  SIBJICHUS
OKpY’KaIOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mo pasaeny «Crepeomerpus» ydeOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (opMyn M yMeHHE UX NPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(GopMUpOBaHHE YMEHMsI pacloO3HaBaTh Ha YEPTEkKaX, MOJAEIAX M B PEAJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPaleHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJIEINH;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHMMAHHS POJM AKCMOMATHUKM IPH TPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHBIE pACCY)KIEHUS B XOAE peIlIeHUus
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJep’KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM aKCUOMAaTHKU B IPOBEJCHUM JE€AYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAJIBHOW TIPAaMOTHOCTH, PpEJIEBAaHTHOM TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIY ITOJIyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «lIpsiMBle M IUIOCKOCTH B MPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J[BUKEHHS B IPOCTPAHCTBEM.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH



pacripefiesiieTcsi He TOJBKO IO COJEp)KaTeIbHBIM JIMHUSM, HO M 1O TOAaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIIKMAIBHBIM 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 OOILIYI0 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 @IpOrpamMM, O0OecrneuuTh yYriayOin€HHOE H3y4yeHHE TeOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO npenMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmUM U MpodecCrHOHATBHBIM
o0OpazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeIunBaroIuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsaMbix. [lapannensHoCTs IpsMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSIMBIX, NApauUIeJIbHOCTh OpsMOM M Iockoctd. [lapamnenbHoe M IEHTpanbHOE
POCKTHPOBaHUE, n3oopakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapaUICIHHOIO MPOCKTUPOBAHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiire npocTpancTBEHHbIE GUTYphI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIENUIIE], TIOCTPOCHUE CEYEHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsMBIE B
IPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOH NEpPHEHAUKYISPHON
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHuE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepnieH AUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOCTEN. TeopeMa
0 TpEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJIBHBIA MapajulesIeNiNe] W ero cBoWcrBa. Kpardailume Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHel
MpaBUIBHOM nupamubl. [IpaBuiIbHBIE MHOTOIpaHHUKH: IIpaBHUIIbHAs NpU3Ma W IPaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Borunicnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [lmomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUJIBLHOM MUPAMUIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMerpusi B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHUM NPABUIBHBIX MHOTOTPAaHHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIeaa, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XXEHHME BeKTOpa Ha uucio. CBolicTBa clokeHHd BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [IoHdaTne komiuianapHble BEeKTOphI. [Ipu3Hak KoMIIaHapHOCTH
TpéX BekTopoB. [IpaBwiio napamnenenunena. Teopema O pasilOXKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTOopaM. [IpsmoyronpHass cucreMa KOOPAMHAT B  IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpAa W KOOPAMHATaAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, chepuyecKas
MOBEPXHOCTh, OOpasyomue MoBepxHocTeld. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IMIUHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMEeHTa.

KoMOuHanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipu3ma, BnucaHHass B LMJIMHID,
onucaHHas okojo LwinHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYCa, Miomans chepsl u e€ vacteir. [lomobue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceuyeHUI MHOTOTPAHHUMKOB M TEJl BpALICHUs: CEYEHMs] LWIMHIpA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl IIOCTPOCHUS CEYEHMM: METOJ CJEJOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH IUIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanun HaJx BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmme
CBOICTBAa JBW)XEHUU. BuIbl ABM)KEHMI: NapaJlIeNIbHBI NEPEHOC, LIEHTpalbHAas CHUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsmMoii. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oiinepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMA YYEBHOI'O KYPCA
«"EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHWE K JOCTHIKEHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JIMYHOTO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/IY, OCO3HAHHE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHdeckoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEN CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALINU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMUA, OCHOBAHUSA [UIsI 000OImIeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (DOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpEYHs B (aKTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEePKACHHSAX, INpemjaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaMHU;

CaMOCTOSTENbHO (OPMYITUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3MYHBIX BHJIOB U  (Qopm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIUM TI0O CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus!, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U NMHUCHBMEHHBIX



TCKCTAaX, JAaBaTb IMOACHCHUA TIIO0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOqueHHBIﬁ
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOra, OOHApYKMBaTh Pa3IMYMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCIICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 334a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX PE3yJIbTaTOB, BIAACTh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TpPH PENICHHH 3a/1a4l, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHUSIM, OOBICHATH NPUYUHBI
JOCTYIKEHHUSI WJIM HEAOCTH)KCHHS PE3YJIbTAaTOB JEATEIHHOCTH, HAXOJWUTh OINHUOKY, IaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW palbOTHI MpH
pemieHnH y4YeOHBIX 3a1ad, NPUHUMATH IIeJIb COBMECTHOH JESTEeIhHOCTH, IUIAHUPOBATH
OpTaHM3aIMI0 COBMECTHON paboThl, paclpenenaTh BUABI padoT, JTOTOBapHBAThCs, OOCYKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYNMNOBBIX (opMax paboThl (0O0CykaeHHS, OOMEH MHEHUU, «MO3TOBBIC
IITYPMBD» W WHBIC), BBITIONHATH CBOKO YacTh PabOTHl M KOOPIMHHPOBATH CBOM JICHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:
CBOOOZHO OINEPUPOBATH OCHOBHBIMU TOHATHUSMH CTEPEOMETPHH TPU pEHIeHUH 3a7ad |
IIPOBECHUN MaTEMAaTUYECKUX PACCYKIACHU;
MPUMEHSTh aKCHOMBI CTEPEOMETPUU U CIIEACTBHS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 3a/1aY;
KIIACCU(UIIMPOBATh B3aUMHOE pACIOJNIOKEHHE TPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
CBO60}IHO OIICPpHUPOBATH TOHATUAMHU, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKAY NIPAMBIMU B
IIPOCTPAHCTBE, MEXKIY MPSIMOM U IIIOCKOCTBIO;
CBOOOIHO OTEPUPOBATH MOHATHUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;
CBOOOMAHO  paclo3HaBaThb OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB  (Mpu3Ma, MUPAMHIA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);
KJ'IaCCI/I(bHHHpOBaTB MHOI'OIr'paHHUKH, BI)I6I/Ipafl OCHOBAHUA IS KJ'IaCCI/I(i)I/IKaIII/II/I;
CBOOOHO OTIEPUPOBATH MOHATHUSMU, CBSI3aHHBIMH C CEY€HHEM MHOTOTPAHHUKOB ITIOCKOCTHIO;



BBIMOJIHATh TapajjieNibHOe, IEHTPAJbHOE W OpPTOrOHAIBHOE MPOEKTUpOBaHHE (uryp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUTyp Ha MIOCKOCTH;
CTPOUTH CEYECHUS MHOTOTPAaHHUKOB PA3TUYHBIMU METOJAMH, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEePTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;
BBIUUCIIATh IUIOLIAJM MOBEPXHOCTEH MHOIOIPaHHUKOB (MpH3Ma, MUPAMUAA), TEOMETPUUYECKUX
TeJI C IPUMEHEHUEM (HopMy;
CBOOOJTHO OINEPHPOBATH MOHATHUSMH: CUMMETPHS B INPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCThH
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;
CBOOOJIHO OIIEpUPOBaTh IOHATUSAMH, COOTBETCTBYIOLIMMM BEKTOpaM U KOOpAMHATaM B
IPOCTPAHCTBE;
BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;
pemiath 3aJaud  Ha  JIOKA3aTeNbCTBO MAaTEMaTHUYECKUMX OTHOUIGHWH H  HaXOXKICHHE
reOMETPUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIIEHUU MaTeMaTHYECKUX 3a1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXKHOCTH;
IPUMEHSATh IPOCTEHIINE MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIUOHHbBIE CUCTEMBI
IPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATH M HMHTEPIPETUPOBATh HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (PUTypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;
OPUMEHATh IOJIyYCHHbIE 3HAHUSA Ha IPaKTHKE: CPaBHMBATh M AaHAJIU3UPOBATh peabHbIC
CUTyalluH, NPUMEHATh M3Y4YCHHBbIE INOHATUS B Ipolecce IMOMCKA pelleHHs MaTeMaTH4eCKd
chopMyITHPOBaHHOW TPOOIEMbI, MOAETUPOBATh pPEATbHbIC CHTYyallUd HA S3bIKE T'€OMETPHH,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJENU C MCIOJIb30BAHUEM I€OMETPUYECKHUX MOHATHH U TEopem,
ammapara anreOpsl, pelmaTth NIPaKTHIeCKHE 3a7aul, CBI3aHHbBIC C HAX0XKICHHEM TeOMETPHUECKUX
BEJINYMH;
UMETh TPEJICTaBICHUSI 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTAaBHOM YacTH
dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:
CBOOOJTHO OMEpPUPOBATH MOHSTHUSMH, CBS3aHHBIMH C IIMUIMHAPUYECKOW, KOHUYECKOH W
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATB CIIOCOOBI TIOTYIEHUS;
ONEepPUPOBATH MOHATUSAMHM, CBA3aHHBIMU C TeJlaMH BpAIIEHUS: IMIMHAPOM, KOHycoM, chepoit u
1apoM;
pacrio3HaBaTh Tejla BpalleHus (LMJIMHAP, KOHyC, cdepa M Imap) MU OOBSICHATH CIOCOOBI
MOJIy4YEHHUs Tell BPaIlleHUs;
KJIaccu(pUIUpPOBaTh B3aUMHOE PACIOIOKEHHUE CPEPBI U MIIOCKOCTH;
BBIUHUCIISITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, OOBEMBI M IIJIOIATA
MOBEPXHOCTEH MHOTOTPAaHHHKOB M TeJl BpAIICHUS, T€OMETPHUECKUX TelI C MPUMEHEHHEM
bopmyu;
CBOOOJTHO OMEPUPOBATh TOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIMSAMHU TN BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BITMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHS;
BBIYHUCIISITH COOTHOIICHHS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00bEMaMU TIOJJOOHBIX TEIT;
n300paxarh u3ydaeMble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IIOCKHE YEpPTEXH U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (HUTYP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpAIllCHIS,
U3BJIEKaTh, WHTEPIPETUPOBATh U MpPeoOpa3oBBIBATh HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MpenCTaBICHHYIO Ha YePTeKaX U PUCYHKAX;
CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH ONEPAIK Ha/l BEKTOPaMH;
3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT;



pelaTs reOMETPUYECKHUE 3a/adyd Ha BBIUMCIEHHE YIJIOB MEKIY MPSMBIMU U IIOCKOCTSMH,
BBIYHCIICHHE PACCTOSHUA OT TOYKH [0 IUIOCKOCTH, B LIE€JIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/Ia IIPU PELICHUH;

CBOOOJHO OMNEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C JBHKCHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHI,

BBITOJIHATh M300pa)KEHUS MHOTOTPAHHUKOB M TEJNl BpAIICHUS IPU MapajuIeIbHOM IEpPEeHoCe,
LEHTPAIbHOM CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPA IIOBOPOTE BOKPYI IIPSIMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEYEHMS] MHOTOTPAaHHUKOB M TEJI BPALLEHUS: CEUEHHUS LMIMHApa (IapajuleIbHO U
NEPIEHIUKYJIAPHO OCH), CEYEHHUS] KOHyca (IapajuleJbHblE OCHOBAHHIO U MPOXOASILUE 4Yepe3
BEpILKHY), CEUCHHUS 1I1apa;

UCIIOJIBb30BaTh  METOJbl IOCTPOCHHUS CEUYEHHMH: METOJ CIIEJOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHNUS;

OPUMEHSTh  reoMeTpuueckue  (akThl I pelleHHs]  CTePEeOMETPHYECKHX  3ajad,
IIPEII0JIaratoliuX HECKOJIbKO LIAroB pPEIIeHHUs, €CIM YCIOBMs IMPUMEHEHUs 3a/laHbl B SIBHOM U
HesiBHOU (opme;

pemarh 3aJayd  Ha  J0Ka3aTelbCTBO MAaTeMAaTUYECKUX OTHOIIEHMH U HaXOXACHUE
FE€OMETPUUECKUX BEJINYUH;

MPUMEHSATH IPOTPAMMHBIE CPEJICTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU PELICHUU
CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHSTh IOJY4YEHHbIE 3HAHHWA Ha MNPAKTUKE: CPaBHUBATh, AHAJIU3UPOBAaTh U OLEHUBATh
peasIbHbIE CUTYyallH, IPUMEHSITh U3yUEHHbIE TIOHATHUS, TEOPEMBI, CBOWCTBA B IIPOLIECCE MTOUCKA
pelleHrs MaTeMaTH4ecKu chOpMyIUPOBAHHON MPOOIEMBbI, MOJICTHUPOBATh PeabHbIe CUTYalUU
Ha SI3bIKE€ T€OMETPUHU, UCCIIEI0BATh TOCTPOCHHBIE MOJIENH C HUCIOJIb30BAHUEM I'€OMETPUUECKUX
NOHATHM M TeopeM, ammapara anreOpbl, pemaTh NOPAaKTHYeCKHe 3a/ayl, CBSI3aHHBIE C
HaXO0X/IEHUEM IT'€OMETPUUYECKUX BEJINYMH;

UMETh TMpE/CTaBIeHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontpoabnbie Ipaxriecke (uudposbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

1 BBenenue B ctepeoMeTpuio 23 1
2 B3auMHoe pacnosioxkeHue npsMbIX B 5 1

IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8

IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U TIIOCKOCTEH o5

B IIPOCTPAHCTBE
5 VYTl ¥ paccTosTHUS 16 1
6 MHororpaHHuKu 7
7 BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/m I:;;arn:;};{o;::me pasieIon HTem Beero Kontpoabubie IIpakruyeckue g%];g? OOBBabTI:LLHM e
padoThI padoThI pecype

1 AHanmUTHYECKass TEOMETPHS 15 1
9 HOBTOPGHI/IG, 000011IeHNe U CHCTEMATU3AIIHS 15 1

3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomaayu MOBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1

Tem
6 JIBYOKCHUS 5 1
7 HOBTOP@HI/IG, 00001IIeHNE U CUCTEMATH3AIUS 17 9

3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

Maremaruka: anredpa u Hauajga MaTeMaTHIECKOTO aHanu3a, reomerpus. ['eomerpus. 10 — 11
KJIaCChI: Y4eOHMK I 00111e00pa3oBaTeIbHbIX OpraHU3alHii: 0a30BbIi U yriTyOJIeHHBIH
ypoBua#/ JI.C. AtanacsH, B.®. byrycos, C.b. Kagomiies u ap.- 4 u3a. — M. IIpocBemenue,
2020

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Maremarnka: anredpa u Hayajia MaTeMaTHYECKOTO aHaln3a, reomeTpus. ['eomerpus : M34
10—11-e kyacchl : 6a30BBIN U YIITYOJIEHHBI YPOBHHU : METOAUYECKHUE PEKOMEHAAINH K
yueOnuky JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomuesa u ap. — Mockga :
[Ipocsemenue, 2023.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmmoreka LIOK https://edsoo.ru/
https://uchi.ru/
https://olymp.academtalant.ru/
https://resh.edu.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

OcHoBHOE 000pyIOBaHUE:
Jlocka kiaccHas 1 MHTepaKkTUBHAs Jocka (mporpammuoe obecnieuenue (I10), mpoektop,
KpEIUIeHUs B KOMIUIeKTe )/ nuTepakTuBHas nanens (I1O B koMiiekTe)/ penbcoBas
CUCTEMA C KJIACCHOM JOCKOM M MHTepakTUBHOM naHenbto (110 B kommekre)
JlokymeHT-Kamepa
MHoro(}yHKIIMOHAIEHOE YCTPOMCTBO
Komnetotep yuurens ¢ nepudepueii (JimeH3noHHoe nmporpamMmmuoe obecneuenue (I10),
00pa30BaTeNbHbII KOHTEHT U CHCTEMA 3aIIUThI OT BPEJOHOCHOW HH(pOpMaLuu
Tenexka-xpaHUIHIIE HOYyTOYKOB C CUCTEMOM MOA3aPSIKH

O0opynoBaHue, MOJIYUYEHHOE B paMKaX I'PaHTa MO OCHAIICHUIO 0a30BbIX
0011e00pa3oBaTeIbHBIX OPraHU3aNNN COBPEMEHHBIMH CPEICTBAMU OOYUCHUS U BOCITUTAHHUS
B IIEJISAX MOBBIIICHUS Ka4eCTBa 00IIero 00pa3oBaHus, B TOM YHCIIE Yepe3 UCTIOIh30BaHUE
ceTeBoi GopMbI peasin3aui 00pa30BaTEIbHBIX MPOTPAMM:

1. WuTepaktuHas nanens (I10 B kommuiekTe)
2. PenbcoBas cucreMa ¢ KJIacCHOM JOCKOW M MHTepakTUBHOM naHenbio (110 B
KOMILJIEKTE)

3. HoyTtOyk mist yuenuka
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