INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3YUEHUS AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe TMpH HM3Y4eHHH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIaTb M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJB3YIOTCS TIPU PEIIEHUM 3a/lad e€CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3az1a4.

Llens ocBoeHHUs1 TMporpaMMmel yuebHoro kypca «I'eomerpusi» Ha yriyOIE€HHOM ypOBHE —
pa3sBUTHE MHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYy4YaroOIIMXCsl MIPU H3yYEHUM TIE€OMETPUH, Kak
cocTaBJIAIOLIeH NpeaMeTHON obnactu «MaremaTnka U MHPOpPMATHKa» dYepe3 obecrneyeHue
BO3MOXXHOCTH IPUOOPETEHUSI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CHenn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha yriyOIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJBTYpHl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPY’KAIOIIUM MHUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloIIero MHpa, 3HAaHHE MOHATHHHOTO ammapara 1mo pasaeny «CTtepeoMeTpus» y4eOHOro
Kypca FeOMEeTpHH;

(dbopMHpOBaHUE YMEHHs BIIa/IeTh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpPMYyJT U yYMEHHE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dopMHpoBaHHE YMEHHsS paclo3HaBaThb Ha 4YepTekaX, MOJAENSIX U B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Jla BPALEHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, (opMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU TIPU TMPOBEIECHUU
pacCy KIeHUN;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JI0Ka3aTEeNbCTB M aJITOPUTMOB pEIICHUS,
YMEHUs HX IPUMEHATh, IPOBOJUTH JOKAa3aTEJIbHbIE pPAacCyKIEHUS B XOAE pEeIIEHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C T[PaKTHUYECKUM cojepkaHueM, (popMHupoBaHHE
OpeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM AaKCUOMATUKHU B IIPOBEACHUU JACNYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oydaromuxcs, TMO3HAaBaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUIEHUs, UHTEpECca K U3yUYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYalMsIX W MPH U3yYEHUU APYTUX yUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIIEIOBaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU T10JyYCHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTHM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBanHoe Bo ®PI'OC COO TtpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMH T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE IPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHO pabouell MporpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJICHUEM MpUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMUS BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YyYaIOIUXCsl, paciupsst U yriyossisi e€, o0pa3ysi MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus nans auddepeHumanuu  00y4eHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O00ECHeunTh yIIIyOJNEHHOE W3yYeHHE TEeOMETPHH  Kak
cocrapJsitollell yueOHoro npeamera «Maremarukay;

MOJATOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs] MaTeMaTUKU C Y4ETOM BBIOOpa
Oynyweit nmpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U MPOQeCcCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriayOin€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosoKeHue NpsAMBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalIebHbIe U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemmBaomuxcs npsaMbiX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
IPSIMBIX, IAPAJLICIBHOCTh NPSAMOM M ILIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
IPOEKTHPOBaHUE, n3o0paxkeHue Guryp. OCHOBHbIE CBOMCTBA MapasIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napauiesibHOM NPOEKIMU. YTJIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAY NPSAMBIMA B IPOCTpaHCTBE. llapayenbHOCTh IVIOCKOCTEN: NapajljiebHbIE IIOCKOCTH,
CBOICTBa mapaienbHbIX IUIOCKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETpa’ap, NapajljICIICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHguKyIApHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYISPHBIE IpsAMBIE B
IIPOCTPAHCTBE, INIPSIMbIE IApAJUICIbHBIE W IEPIEHIUKYJISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHUE. [lepneHauKyissp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, HPOEKIMs (PUTYypbl HA IMIJIOCKOCTb.
IlepnenquKyIsIpHOCTD IUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA yroJl, JIMHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsbie yribl. CBOWCTBAa IUIOCKMX YIJIOB
MHOrorpaHHoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzabl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero coWcrBa. KparTyailluime nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi MUpaMua, MpaBUiIbHAs U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX IpaHei
MpaBUIBbHON TNHpamMuibl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IpAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U IPABUIIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO



BEKTOpOB. JleHcTBUS C BEKTOpaMH: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha yucio. [loHaTne komiuianapHsle BEKTOpbI. IIpu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pasjoXKEHMHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MII0CKOCcTU. Pa3BépTka nunuHapa u konyca. CUMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, LUIUHIpPA,
nupamMuabl 1 KoHyca. OO0bEM mapa 1 mapoBOro CerMEeHTa.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO Cephl, chephl, BIUCAHHOM B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanpr MOBEPXHOCTH LWJIMHIpPA, KOHYyca, Iomanas cepsl n e€ dacteid. [lomobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOIAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue nomodOus, romoTeTus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/AbI MOCTPOEHUS CEUCHMI: METOJ CIEOB,
METO/]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIIEH TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npocTtpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHMs. [IpsmoyronbHas cucrema KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KEHHS B IPOCTPAHCTBE

JBmwxkenust mpoctpanctBa. OroOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUU. Buapl NBMKEHUI: MapauIeNbHBIA IEPEHOC, LEHTpalbHAasi CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUAA YYEBHOT'O KYPCA
«EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTH>KCHUI HAyKu W AESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyJsipHas Gu3anyeckas akTUBHOCTb),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPY/Ay, OCO3HAHUE IIEHHOCTH TPYIO0JI00US, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYphl, TOHUMAaHUE BIUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOMIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYIKAIOIIEH CPEebL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, HOHUMAHME MaTEMaTUYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMaTUYECKOM KYyJIbTYpOM KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh MHANBHUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBbIE YHMBepPCcaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIITh M XapaKTEpU30BAaThb CYLIECTBEHHbIE IPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyIUpOBaTH ONpEAETICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MPeoOpa3oBHIBATh CYXKIEHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHbIE, €IMHUYHbIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYHsS B (akTax,
JaHHBIX, HAOMIOJEHUSX U  YTBEPXKIEHUSX, MpeaaraTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAIlUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3afaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMALUIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENEHO (hOpMYITUpPOBaTh 000OIIEHHS M BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TaKKe BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Padorta ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  pa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3MpOBaTh W HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMALMIO, MPEACTaBIATh €€ B  pa3iuuHbIX  (opMmax,
WLTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe YUeOHbIe qelicTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUSI B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, J[daBaTb IMOJACHCHUA II0 XOAY PCIICHHUA 3aJa4u, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie OOCYXJIEHHS 3a1aBaTh BOIPOCH! IO CYIIECTBY OOCYXIaeMOH TeMbI, IpOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux Y4YaCTHHKOB AWajiora, O6H8,py>KI/IBaTI) pasiinuue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJbTaThl PELICHUS 33/Ja4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4YETOM 3a1a4 TPE3CHTAIMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIIEHHs 3a/a4d, BBIOMPATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCSA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI peIIeHUH ¢ yu€TOM HOBOM MHpOpMAaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIBHBII HHTEICKT:

BJIa/IETh HaBbIKAMM MTO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNUs MaTEMaTHUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH HPUYMHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH Yy4yeOHBIX 3a/ady, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeessiTh BHABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIpYTMMH 4JI€HaMH KOMaHIbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydarommiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEUICHUHU 3a]a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W CJIEIACTBHS W3 HHUX IpPU  PELICHUU
reOMETPHUYECKUX 3a/a4;

KJIacCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/Ty MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacCMo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHMKOB (TpU3Ma, MHUpaMH[a,
IPSIMOYTOJIBHBIN Napajuienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH apaIlJIeNIbHOE, IICHTPAIIbHOE U OPTOrOHAIBHOE MPOSKTHpOBaHKUE (pUryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHUs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIATM  ITIOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma, TNHPaMHUIA),
rEOMETPUYECKUX TeJ C IIPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEpHUPOBATh MOHATUSAMH, COOTBETCTBYIOLIIMMH BEKTOpAaM U KOOpPJHHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a1aY;

U3BIICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypaxX, MPEICTaBICHHYI0 Ha dYepTekax |
pPHCYHKaX;

OPUMEHATh TOJNy4YEeHHBIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIW3UPOBATH
peanbHbIE CUTYaIluH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJECIUPOBATh PealbHbIE CUTyalluu
Ha SI3bIKE€ TEOMETPUH, MCCIEOBATh MOCTPOEHHBIE MOJETH C HCIOJIb30BaHHEM
TEOMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX J3Talax pa3BUTUS T'€OMETPHUHM KaK COCTaBHON
JacTu QyHIaMEHTa Pa3BUTH TEXHOJIOTHIA.

K konmy 11 kiacca oOyyaromuiicss HAy49uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C HWIMHIPUYECKON, KOHMYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTNIEPHPOBATH TOHATHIMHU, CBSI3AHHBIMH C TEJAaMH BPALCHHS: LHUIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCcu(UIMPOBATh B3aUMHOE PACIOJI0KEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpALICHUSA, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOpMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAst B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIUKCIISATH COOTHOIICHHS MEXAY IUIOHIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarh H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTAaBICHHYIO Ha YepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTe TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXOY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEpUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHHM;

BBITOJIHATh HM300pa)KCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TPH IapajuIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPUA MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus OO0,

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U Tel BpALEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEYCHHS KOHyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXO/IAIIINE Yepe3 BEPILNHY), CEUESHUS 1apa;

UCIIOJIb30BaTh METOJbI TOCTPOEHUSI CEYEHUH: METOJ CJENIOB, METOJ BHYTPEHHETrO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEeKYILEeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKICHUS;

OPUMEHSTh TeOMeTpUuuYecKrue (akThl Ui pEIIeHUsS CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIINX HECKOJIBKO IIaroB PelIeHUs, €ClIM yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopme;

pemarp 3amayd Ha JIOKA3aTebCTBO MAaTEMaTHYECKHUX OTHOIICHUH M HaXOXKICHHE
TE€OMETPUYECKUX BEIMYNH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI PU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



NPUMEHSTh TOJTy4YeHHbIE 3HAHUS HA NPAKTHKE: CpaBHUBAaTh, AHAJIU3UPOBATH W
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TEOPEMBI, CBONCTBA
B Ipolecce IOMCKAa pEUICHHs MaTeMaTH4eCKu C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYallud HA 3BbIKE F€OMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM I'€OMETPUUECKUX MOHATHI M TeopeM, ammapara aureOpbl,
pelaTh IPaKTHYECKHUE 33]a4l, CBA3aHHbBIE C HAXOKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJICTaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHOH
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne  HammeHoBaHme
(undposbie)
n/  pa3jgeiioB U TeM Bcer  Konrpoubn IIpakTHyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 bie padoThI ue padoTbl
pecypcsbl
Beeemie B bu6nmoreka [IOK
A 23 1 https://m.edsoo.ru/7f41a
CTEepEOMETPHIO 12¢
B3aumuoe
CHOOKCHIC bub6nmoreka [IOK
P 6 https://m.edsoo.ru/7f41a
MPSIMBIX B
12c
MIPOCTPAHCTBE
IT
0 af;gg(eELHOCTB bubnunorexka LIOK
P . 8 https://m.edsoo.ru/7f41a
IJIOCKOCTEN B
12c
MIPOCTPAHCTBE
IT
CTebp;[ e:ﬁfiy;ﬂpm bubnnorexa [JOK
p N 25 1 https://m.edsoo.ru/7f41a
IJIOCKOCTEN B
12c
MIPOCTPAHCTBE
o bubmmoreka IIOK
16 1 https://m.edsoo.ru/7f41a
paccTostHUs 12
bu6nmorexa LIOK
MHororpaHHUKH 7 1 https://m.edsoo.ru/7f41a
12c
BekTonL B bubmuoreka [{OK
P 12 https://m.edsoo.ru/7f41a
MIPOCTPAHCTBE 12¢
[ToBTOpEHUE,
oBoBIIeHIe 1 bubmuoreka [{OK
R 5 2 https://m.edsoo.ru/7f41a
cucTeMaTu3anus
. 12c
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[MPOT'PAMME




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanme
Ne (ungposbie)
pa3ieioB U TeEM Konrpoasnsie  IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmmal padoThI padoThI
pecypcsl
A
1 HaJIMTUYECKas 15 1
reoMeTpus
[ToBTOpEHHUE,
600
5 000011IeHne U 15 1
cucTeMaTu3anus
3HaHUI
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[Tnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIBIX
Ten
6 JIBrkeHus 5 1
[ToBTOpEHME,
7 o0o01ieHue u 17 9
cUCTeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOIT'PAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

bu6muoreka [IOK https://m.edsoo.ru/7f41al2c

METOANUYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA

bubmmorexa LIOK https://m.edsoo.ru/7f41al2c

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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