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IHOACHUTEJIbHAS 3AITMCKA

I'eomerpust sBnsieTcs OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpeAHEro oOIiero
00pa3oBaHMsl, TaK Kak 00eCreuuBaeT BO3MOKHOCTh U3yUEHUs JUCLUIUIMH €CTECTBEHHO-HAYYHOU
HaIIPaBJIEHHOCTH M MPEAMETOB I'yMaHHUTAapHOro LHMKIA. [IOCKOJIBKY JOrM4ecKoe MBIIIIEHUE,
dopmupyeMoe TpH H3YyYCHHH OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, TpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOEHHMU LIEMOYKU JIOTMYECKUX YTBEPXKICHUHM IpU peIIeHUU
IeOMETPUUECKUX 3a/lay, YMEHHE BBIIBUIATh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
WCTOJIB3YIOTCS TPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Ilesnp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eoMeTpusi» Ha yriayOJEHHOM ypOBHE —
pa3sBUTHE HHAMBHUIYaIbHBIX CHOCOOHOCTEH OOydYarOUIMXCS NPU H3YYEHHUM TEOMETpPUH, Kak
cocTaBJsIOLIeH mpeaMeTHOM oOnactu «Marematuka W MH(pOpMaTUKa» uepe3 olecreueHue
BO3MOYKHOCTH TPUOOpETEHUs] M WCIOJIB30BAaHUS Oojiee TIYOOKHX T€OMETPUYECKHUX 3HAHUH |
NelcTBUH, crielu(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIsl YCHELIHOro Mpo(hecCHOHAILHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[IpropuTeTHBIME 3a/1a4aMH Kypca Fr€OMETPUU Ha YriyOJEHHOM YPOBHE, paCHIMPSAIOLIMMU
U YCUJIMBAIOUIMMU Kypc 0a30BOI0 YpOBHSI, SIBJISIOTCS:

pacliMpeHue MpeJiCTaBIeHUs O TeOMETPUM KaK 4YacTH MHPOBOM KYJIbTYpPBHl U
(dbopMHIpOBaHKE OCO3HAHNUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIUM MHPOM;

¢dbopMHUpOBaHHE MPEJCTABICHUS O HPOCTPAHCTBEHHBIX (UIrypax KaK O BaKHEWIIMX
MaTeMaTHYeCKUX MOJEAX, IO3BOJSIOIIMX ONKMCHIBATH M H3ydaThb pa3Hble  SBICHMS
OKpY’KaIoIllero MUpa, 3HaHWE MOHSITUWHOTO anmapaTta 1o paszeny
«CtepeomeTpusi» yueOHOT0 Kypca FeOMETpHH;

(¢hopMHpOBaHHE YMEHMSI BJIaJIeTh OCHOBHBIMU MOHSTHSIMH O MPOCTPAHCTBEHHBIX (hUrypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TeOpeM, POpMyJl MU YMEHHE UX HPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELIeHU 3a/1ay;

¢dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha 4YepTekaX, MOJENAX U B pPEAITbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPaLIeHUs, KOHCTPYUPOBATh TEOMETPUUYECKUE MOJIEINH;

(dbopMupoBaHue MTOHUMAHUS BO3MOXKHOCTH aKCHOMaTHYECKOT O MIOCTPOCHUS
MaTeMaTHYeCKuX Teopuil, (GopMupoBaHHE MOHMMAHUS POJM AKCHOMATHKH IPH MPOBEICHUU
pacCyKIeHUH;

¢dbopMHpOoBaHHE YMEHHs BIJETh METOJAMH JIOKa3aTeNbCTB M AJITOPHUTMOB peEIIeHUs,
YMEHHUSI HUX MPUMEHSTH, INPOBOAUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOJE€ pEIIEHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C T[PaKTHUYECKUM cojepxaHueMm, (OpMUPOBaHUE
MpeICTaBlIeHUs] O HEOOXOIMMOCTH  JO0Ka3aTelbCTB  MpH 0OOCHOBAaHMHM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM AKCHOMAaTHKH B IIPOBEICHNH JAE€TyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIIEHCTBOBAHME MHTEJUIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEMN
o0yJaroImuxcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATENILCKUX YMEHHMH, KPUTUYHOCTU
MBIIJIEHMS], UHTEPECA K N3YYEHHUIO T€OMETPHH;

¢dbopMupoBaHue (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHON TI€OMETpUU: YMEHUs
pacrno3HaBaTh MPOSIBICHHUS TIE€OMETPUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalUsX U MPU U3YYEHUH JAPYIHX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUHd, WCCIEIOBAHUS
MIOCTPOEHHBIX MOJEJIEH, UHTEPIIPETAIMH OJYYEHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU COJIEP)KAaTEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
kinaccax  ABisAoTCA:  «lIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE»,

«MHororpannukn», «Tena BpameHus», «BekToppl U KOOpPAMHATBI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBE.



CdopmymupoBannoe Bo ®PI'OC COO TtpeboBaHME «YyMETh OIEPUPOBATH TMOHSTHIMI,
pElIeBaHTHBIMH T€OMETPHH Ha yriyOnéHHOM ypoBHe 00yueHusi B 10—11 kiaccax, OTHOCHTCSI KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OPMHpPOBAHHWE JIOTUYECKUX YMEHHM
pacnpeiensieTcss He TOJBKO IO COJCPKATCIBHBIM JIMHHSAM, HO M 10 TOJaM OOy4YCHHS.
Conepxanrie  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yjabTaraM  OCBOCHUS
denepanbHOI pabovell MpOrpamMMbl, pactpeAeIEHHBIM TI0 ToJaM OOy4eHUs, CTPYKTYPHUPOBAHO
TaKuM 06pa30M, LITO6I)I KO BCEM OCHOBHBIM, MNPUHOUIIUAIBHBIM BOIIPOCaM 06yqaloumecs1
o0palaJIuCh HEOJHOKPAaTHO. JTO IMO3BOJISET OPraHU30BaTh OBJIAJCHUEC T'€OMETPUUYCCKUMHU
MOHATUSIMH WM HaBBIKAMHU TIOCJICJIOBATEILHO W TIOCTYNATEIbHO, C COOJIOJICHUEM MPHHIUIIA
MIPEEMCTBCHHOCTH, a HOBbIC 3HAHHWSA BKJIHOYAaTh B OOIIYI0 CHUCTEMY TI'€OMETPHYCCKUX
npeACTaBICHUH 00yYalOUIMXCsl, pacupss U yryouss e€, o0pa3ys MpOoYHbIe MHOKECTBEHHBIC
CBSI3U.

[epexom kK M3y4EHHIO TEOMETPUHN HA YTIITyOJIEHHOM YPOBHE MTO3BOJISICT:

co3mark ycnoBus Uil auddepeHnmanuu  00ydeHUs, TOCTPOSHUS WHIWBHYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpamMM, O0ECHeYuTh  YriyOJEHHOE HM3Y4YeHHE T'COMETPUU  Kak
COCTaBIISIONICH yueOHOTO npenMeTa «MaTemaTukay,

MOJITOTOBUTh OOYYAIONIMXCS K MPOJIOJDKCHUIO U3YyYCHHUS MATEMaTHKH C Y4€TOM BbIOOpa
Oymymieit mpodeccun, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOMUM U MpodecCHOHaTbHBIM
o0Opa3oBaHUEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102 gaca (3 yaca B HEZIeIo).



COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsimble M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUSL CTEpEOMETPUH. TouKa, IpsiMasi, III0CKOCTh, pocTpaHcTBO. [loHsATHe
00 aKCHOMAaTUYEeCKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIECICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, apallebHbIe U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npaMbix. [lapamiensHOCTs NPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IApAJICIbHBIC NPAMBIE B IIPOCTPAHCTBE, MApAIUICIBHOCTD TPEX
IpSIMBIX, IAPAJUICIBHOCTh NPSAMOM M IUIOCKOCTH. llapamnenbHoe M LIEHTpaIbHOE
IIPOEKTUPOBaHUE, U300paxkeHue Guryp. OCHOBHbIE CBOWCTBA MapauleIbHOIO MPOEKTUPOBAHUSL.
N300pakenue ¢puryp B napauienbHON NPOeKIHU. YTJIbI C COHANIPABICHHBIMU CTOPOHAMM, YTOJI
MEXIy NPSMBIMM B IPOCTPAHCTBE. IlapajuieIbHOCTH INIOCKOCTEM: IMapaUIEIbHBIE IIJIOCKOCTH,
CBOWCTBA MapaJUIeNbHBIX TuIocKocTel. [IpocTeiimue npocTpancTBeHHBIE (UTYPHI HA TNIOCKOCTH:
TETpadAp, NapaUIEeIEIUIE ], IOCTPOCHUE CEUEHUN.

[lepneHIUKYNApHOCTH OPSIMOM M IUIOCKOCTH: NEPIEHOUKYJSAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpPSMBIE MApaUICJIbHBIE MW IMEPHEHIUKYJISPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYIIAPHOCTH TNPSAMOM M IUIOCKOCTH, TeopemMa O MpsMOM NEpIEeHIUKYJISIPHOU
I10cKocTH. OpTOroHanbHOE NPOEKTUpOBaHME. llepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTD.
[lepneHuKyIAPHOCTD IJIOCKOCTEN: MPU3HAK MEPIIEHANKYIIPHOCTH ABYX INIOCKOCTEN. Teopema
0 TPEX NMEPIEHAUKYIAPaXx.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIA YT OJ1, IMHEWHBIN
yroyl IBYrpaHHoro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBONCTBA IJIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOICTBa IJIOCKUX M JIBYTPaHHBIX YIJIOB TPEXIpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHororpaHHuKHU

Bunbl MHOrorpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrospHas mnpusma,
npsiMasi U HAaKJIIOHHas NMPHU3MBbl, OOKOBas M TOJHAas MOBEPXHOCTh Npu3Mbl. [lapannenenunern,
IPSIMOYTOJIBHBIN TIapajulelienuIe] M €ro csoicrsa. KpaTyaliime NIyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Ditnepa. [IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-
yrosibHasi TUpaMujia, MpaBuiibHas U yceu€HHas nupamuabl. CBolicTBa pédbep U OOKOBBIX TpaHei
MpaBWIbHON nHpamuzbl. lIpaBUibHBIE MHOTOTpAaHHUKHU: NPaBWIbHAs IpHU3Ma M MPaBUIIbHAs
NUpaMyUia, IpaBUIbHAs TPEYrojbHask MUpaMUIa U MPaBUIIbHBIN TeTpa’p, KyO. [IpencraBnenue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3JIP, TOAEKASAP U UKOCASIP.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHaiu, yrisl. [lnomans OoxoBoi
ITIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAJb OCHOBAHMI, Teopema O
OOKOBOW TOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IIPaBWJIBHOM NMUpaMUAbl, TEOPEMA O MJIOLAAN YCEUEHHON MUPaAMUIBI.

CummeTpust B NPOCTPAHCTBE. ODJIEMEHTHl CHMMETPHUH NPABWIBHBIX MHOTIOIPAHHUKOB.
CuMMeTpust B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajuleNIeNuNeNa, CUMMETpUs
IIPaBWIbHBIX IIPU3M, CHMMETPHS MPAaBUILHON MUPAMUIBIL.

BekTophl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIICHHBIE MU IPOTUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPHI. PaBEHCTBO
BEKTOpPOB. [IeHCTBHUS C BEKTOpPAMM: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHE BeKTOpa Ha uyucio. CBolcTBa cioXeHUus BeKTopoB. (CBoiicTBa
YMHOKEHHUS BEKTOpa Ha uucio. llordarne koMinanapHele BEeKTOpsI. [Ipr3Hak KOMIIaHApHOCTH



Tpéx BekTOpoB. IlpaBmwiio mnapamienenunena. Teopema O pas3ioKEHUM BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMoyroibpHas cuctemMa KOOpAMHAaT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MEXAY KOOpPAWHATAMU BEKTOPAa M KOOPJMHATAMH TOYEK. YTOI
MeX1y BekTopamu. CKalsipHOE MPOU3BEIACHNUE BEKTOPOB.

11 KJIACC

Tena BpameHus

[loHATHA: LMIMHApPUYECKAs IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpasyromue noBepxHocTed. Tena BpalieHus:: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkenue Te BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. Cummerpust
cdepsl U mapa.

O06Bém. OcHoBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYTOIBLHOTO
napaienenunena u ciuenctsus u3 He€. OOBEM MPsAMON M HAKIOHHOW MPHU3MBI, HWIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 1apa 1 apoBOro CErMEHTa.

KomOuHanuu Ten BpalleHUss M MHOrorpaHHukoB. llpu3ma, BmMcaHHas B LMJIUHID,
onuvcaHHasg okoyo mwmHapa. llepeceuenne chepsl u mapa ¢ miockocTeio. Kacanme mapa u
cdepsl mI0cKOCThI0. [ToHATHE MHOTOTpPaHHWKA, ONMMCAHHOTO OKOJIO Cepsl, chepbl, BIUCAHHOK
B MHOT'OI'PAaHHMK MJIM TEJIO BpAILEHHS.

[Tnomans MOBEPXHOCTH LMJIMHIPA, KOHYCa, Iiomans cdepsl u e€ dacteir. [lomoOue B
npocrpacTBe. OtTHomeHHMe 00BEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue monodus, romoTteTus. PemeHune 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoeHne ceueHU MHOTOIPAaHHUKOB M TeJl BpaLICHHs: CEYEHMs] LWIMHJIpA
(mapayuieIbHO W TEPHIEHAMKYISIPHO OCH), CEYEHHUs KOHyca (mapayjiesibHble OCHOBAaHHMIO M
MIPOXOAAIINE Yepe3 BEpLIMHY), CEYSHMs IIapa, METOAbI MOCTPOEHUSI CEYCHMH: METOJ CIIEOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MIIOCKOCTH.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CpolicTBa BEKTOpPHOTO yMHOXeHHs. [IpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH
pELIEHNN T€OMETPUYECKUX 3a/1a.

JBHKEHHS B IPOCTPAHCTBE

JlBwxeHust mpoctpancTBa. OtoOpakeHus. J[BuxkeHus u paeHcTBO ¢uryp. OOmme
CBOMCTBA JBWKEHUN. BHIbl ABM)KEHHI: MapajIesIbHBI NEPEHOC, LEHTpalbHAsl CUMMETpUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [Ipsamas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YTJIYBJIEHHBIH YPOBEHD) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpasxnanckoe BocnuTaHKE:

cOPMUPOBAHHOCTh  TPAKIAHCKOW  IMO3UIMK  OOYy4aromerocsi Kak aKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, MOpOLEAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH HHCTUTYTAaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHCM;

2) maTpHoTHYecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKON TPAKIAHCKON MACHTUYHOCTH, YBOKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCHUUCKON MAaTeMaTHUYECKON WIKOJbI, MCIOJb30BaHUE ATHUX JOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKHY;

3) AyX0BHO-HPABCTBEHHOE BOCIHUTAHHE:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  POCCHUHCKOTO  Hapona, cHOopMHPOBAHHOCTH
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH)KEHU HAyKH U JEATEIbHOCTHIO YUYEHOI'O, OCO3HAHUE JMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro;

4) scTeTHuecKoe BOCIHTAHHE:

JCTETHUYECKOE  OTHOILIEHHME K  MHPY, BKIIOYAsAd  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHICHWH, pacCyKJIeHUH, BOCIPUUMYHUBOCTh K
MAaTeMaTUYECKUM ACIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA;

5) ¢pusnueckoe BocnuTanue:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHKS B UHTEpEcax 3/I0POBOTO
u 0e3omacHOro oOpasa >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pPOBBIO (3I0pOBOE
MUTaHue, cOATAaHCUPOBAHHBIN PEXKUM 3aHITHH M OTAbIXA, peryisipHas (pundeckas akTHBHOCTb ),
(1)H31/I‘-I€CKO€ COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OSI[OpOBI/ITeJIBHOI;'I JACATCIIbHOCTBIO,

6) TpynoBoe BocnuTaHME:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYJOJIOOMs, HHTEPEC K PAa3IUYHBIM chepam
npodeccHoHANBEHON NeATeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MPHIOKEHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccnrt W peamu30BBIBATH COOCTBEHHBIC
KU3HEHHBIE IUIaHbI, TOTOBHOCTH u CIIOCOOHOCTh K MaTeMaTH4eCKOMY
00pa30BaHUIO ¥ caMOOOPa30BaHHIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEeMaTUYECKOW HAIIPaBICHHOCTH;

7) sKosI0THYECKOE BOCTIHTAHHE:

C(OPMHUPOBAHHOCTh  JKOJOIMYECKOW KYyJIbTYPbI, MOHMMAHHE BJIMSHUS COLHUAIBHO-
SKOHOMHMYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLUHUAIBHOM Cpenbl, OCO3HAHHE
rJI00aJIBHOTO  XapakTepa  AKOJIOTMYECKMX  HpoOjieM, OpHEHTalMs Ha  [PUMEHEHHUE
MaTeMaTHYECKUX 3HAHMW Ui peIleHHs 3a7ady B 00JacTU OKPYKaIoUIeH cpelibl, MIIaHWPOBaHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIEACTBUN JIJIs1 OKPYXKAIOLEH CPEMBL;

8) meHHOCTH HAYYHOrO MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOILECTBEHHOW MPAaKTUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cdepbl
YeJIOBEYECKON JEeATENIbHOCTH, 3TANoOB €€ pa3BUTHUS U 3HAUMMOCTH JAJISl Pa3BUTHUS LUBUIIM3AINH,



OBJIaICHHUEC A3BIKOM MaTEMAaTHKU U MaTeMaTH4eCKOi Ky.]'II:TypOfI KakK Cp€aACTBOM IIO3HAHHA MHpPaA,
T'OTOBHOCTH OCYILHCCTBJIATH ITPOCKTHYIO U UCCIIEA0BATCIBCKYIO ACATCIIBHOCTE MHAUBHUAYAJIbHO U

B IpYIIIIE.
METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIEe  YHHBepCajbHble  yuyeOHble  JIeHCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISTh W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBEKTOB,
MOHATHM, OTHONIEHUH MEXAYy TMOHATUAMHU, (GOPMYIUPOBATH  OMNpEICNICHUs  IMOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKA, OCHOBaHUS MJii OO0OOIICHUS H
CpaBHEHUSI, KpUTEPUU TIPOBOJUMOTO aHAIH3A;

BOCIIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC H
OoTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeuus B (akrax,
JTAHHBIX, HAOMIONEHUSIX W  YTBEPXKICHMSIX, TNpenjaratb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JienaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKJIIOUECHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (IIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAUBATH APrYMEHTAIIMIO, MPUBOJUTH MPUMEPHl W KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpaTh CcHoco0 perieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
perieHusi, BbIOMpaTh HaubOoNee TMOAXOMAIMNA C YU4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3oBblie ucciienoBare/ibcKue aeicTBus:

HCIIOJIB30BaTh BOMPOCHI KaK MCCIIeI0BATEILCKIII HHCTPYMEHT MO3HAHUS, (DOPMYIUPOBATH
BONPOCHL, (DUKCHPYIOIIME TMPOTUBOpPEUrEe, MNpoOIeMy, YCTaHABIMBAaTh HMCKOMOE M JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTH  CaMOCTOSITEJILHO  CIUITAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObeKTa, SBICHHS, MPOIECCa, BBISIBICHHUIO
3aBHCHUMOCTEHN MEXIy 00BEKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOATENbHO (HOPMYJIHUPOBATH 000OIIEHHS M BBIBOJIBI IO Pe3yibTaTaM MPOBEIEHHOTO
HaOJI0JICHHS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000IIICHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, & TAK)KE BBIABUTATH MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pabora c unpopmaumeii:

BBISIBJIATH Je(UIIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha BOMPOC M ISt
pelieHus 3a1a4u;

BBIOMpaTh MH(OpPMALMIO W3 HCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTeMATHU3UpPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO pA3TUYHBIX BHAOB U  (QopM
MIpEACTABICHUS;

CTPYKTypupOBaTh  MHGOpMAIUIO, MPEACTaBIATh €€ B  pa3IUyHBIX  (opmax,
WJUTIOCTPUPOBATH TpadUIECKU;

OLICHUBATh HAA&KHOCT, WHPOPMAIMU TI0 CaMOCTOSITENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMMyHHUKaTHBHbIE  yHHBepcajbHble  y4eOHble  JieiicTBUS



Oo0mennue:

BOCIIPUHUMATh M (OPMYJIHPOBATH CY)KICHUS B COOTBETCTBHU C YCIOBUSMH M IIEISIMU
OGH.ICHI/IH, SICHO, TOYHO, I'PaMOTHO BBIPAXKATb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMHCBbMCHHBIX
TCKCTAax, JaBaTb TIMOACHCHUA 110 XOAYy PpPCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘ICHHBIfI
pe3yJnbTar;

B XO0Ji¢ 00CYX/IEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEeMBl,
pemaeMoix’I 3ala4M, BBICKA3bIBATb WJCH, HALICJICHHBLIC Ha IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXKACHUA C CYKACHUSAMU APYTIUX YYaCTHUKOB Jualiora, O6Hapy)KI/IBaTB pasiiniue u CXOoACTBO
MO3HIUH, B KOPPEKTHOH hopMe GOpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHUS;

NPEACTAaBIATh PE3yIbTaThl PEUICHUS 3aJadyd, SKCIEPHUMEHTa, HCCICJOBAaHMS, IMPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (GopMarT BBICTYIUICHHA C Y4€TOM 3agad MpPE3CHTAlMd |
0CcOOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe yHUBepcaJIbHbIE yYeOHbIe JelicTBUA

Camoopranmu3anms: COCTaBIISATh IUIAH, AITOPUTM PEUICHUS 3aa9H, BEIOUPATh CIIOCO0 peIIeHus
C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HH(pOpMAIIH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTE/JICKT:

BJIa/IETh HaBbIKAMH [103HABATEIbHON pedIeKCUN KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUIM
U MBICIUTENbHBIX MPOIECCOB, WX pPE3yJIbTAaTOB, BIAIETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOIiecca U pe3yibTaTa PeleHUsl MaTeMaTUYECKOH 3a1auu;

MPEBHJIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TPH PENICHWH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JICATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTaTa IENU U YCIOBUIM, OOBICHATH IPUUUHBI JOCTHKCHUS
WIA HEAOCTIDKEHHSI pEe3yNbTaTOB JEATENBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOTHI MpU
pelieHnrd y4eOHBIX 3a7ad, NPUHUMATh II€Ib COBMECTHOW JEeSTENbHOCTH, IIJIAHUPOBATh
OpraHU3aIMi0 COBMECTHOM pPabOThI, pacmlpenensTh BUABI padOT, JOTOBapHBATHCA, OOCYKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMmax paboTsl (00CyxkaeHus, oOMEH MHEHUi,

«MO3TOBBIC ITYPMbI» W WHBIC), BBINOJHITH CBOIO YacTh Pa0OTHI M KOOPJIMHHPOBATH CBOHU
JEWCTBUS C IPYTHMHU WICHAMH KOMaH]IbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIHIA MPOIYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOJCHCTBHUS.

HNPEAMETHBIE PE3YJIBTATDBI

K konity 10 kaacca o0yJaroniuiicss HAyduTCs:

o CBO60)IHO OINNEpHUPOBATE OCHOBHBIMHU IMOHATUAMU CTCPCOMETPUU ITPHU PCIICHUU 3ada4 U
MIPOBEJICHUU MaTEeMaTHIECKUX PACCYKICHU;

o NPpUMCHATH AKCUOMBLI CTCPCOMCTPHUU U  CICACTBUA U3 HUX TPU PCUHICHUU
TeOMETPHUCCKUX 33]1aY;

e KiIaccu(UIMPOBATh B3AaMMHOE PACIIONOXKEHHUE MPSAMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e cBOOOJIHO ONEPUPOBATH MOHATUSAMH, CBSI3AHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSMOH U ITIOCKOCTHIO;



CBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMH;

CBOOOJHO pAaCHO3HABATh OCHOBHBIE BH/bl MHOTOTPAHHUKOB (MpH3Ma, HHpaMHJa,
PSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOWPAsi OCHOBAHUS AJIs KiIacCH(pUKAIINN;
CBOOOJTHO ONEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
TUIOCKOCTBIO;

BBINOJIHATH NApaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHPOBaHKE GUTYp Ha
TUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha miIoCKOCTH;

CTPOUTH CEYCHUSI MHOTOI'PAHHHKOB Pa3IMYHBIMU METOJAMH, BBIMOIHATH (BBIHOCHBIC)
TUIOCKUE YEPTEeXKH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma, MUPaMUAA),
TE€OMETPHUECKUX TeJI C IPUMEHEHHEM (HOpMYT;

CBOOOJTHO ONEPUPOBATh IMOHSATHSIMHU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, IIEHTP, OCh ¥ IIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJTHO ONIEPUPOBATh MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIUHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMHU;

pemarh 3aJa4d Ha JIOKA3aTeNbCTBO MAaTEMaTHYECKHUX OTHOMICHWH M HaXOXKICHHE
TE€OMETPUYECKUX  BEIMYMH, TPUMEHSS W3BECTHBIE METOJIBl MpPH  PELICHUU
MaTeMaTHYECKUX 3a]1a4 MOBBIIIEHHOTO M BRICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTh MPOCTEHIIINE IPOTPAMMHBIC CPEIICTBA M AJIEKTPOHHO- KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aau;

U3BJIEKATh, npeoOpa3oBbIBaTh u UHTEPIPETUPOBATH MH(pOPMALINIO 0
IIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, MPEICTaBIEHHYI0 Ha uepTexax Hu
PUCYHKaX;

MPUMEHSTh IIOJydeHHbIE 3HAHUS Ha TMpPAKTUKE: CPaBHUBATb W AaHAJIU3UPOBAThH
pealIbHbIE CUTYyalluM, IPUMEHATHh W3YYEHHBIE MOHATUSA B MPOLECCE NMOMCKA PEIICHUS
MaTeMaTH4ecKu c(hopMyIMpoOBaHHON MPOOJIEMBI, MOJICINPOBATh PeabHbIE CUTYallMU
Ha S3bIKE TE€OMETpPUH, HCCIEOBAaTh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUUYECKUX MOHATHM W TeopeM, ammapara aireOphl, peuiarb MPaKTHUYECKHE
3aJ1a4M, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUUECKHUX BEIINYUH;

UMETh TPE/CTaBIEHUS] 00 OCHOBHBIX JSTalax pPa3BUTUS T€OMETPHHM KaK COCTaBHOM
qacTH (pyHJAaMEeHTa pa3BUTHS TEXHOJIOTHA.

K konmy 11 kiacca oOyyaromuiicss HAy4InuTCS:

CBOOOJHO ONEPHPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKONW, KOHUYECKON U
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyYEeHNUS;

OIIEpUPOBATh MOHATHUSAMH, CBSI3aHHBIMHM C TEJIaMM BpAIECHUA: LUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaleHus (HUIMHIpP, KOHYC, cepa U 1map) U 0ObIACHATH CIIOCOObI
MOJIyYEHUs TeJl BpallleHus;

KJIaccu(pUIUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPBI U IMIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHUs, OObEMBI U
IUIOLIAIA MTOBEPXHOCTEN MHOTOTPAaHHMKOB M TE€J BPALICHMS, T€OMETPUUYECKUX TEJ C
pUMEHEHHEM (OPMYIT;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH, CBSI3aHHBIMH ¢ KOMOMHAIMSIMU TEJ BpAILEHUS U
MHOT'OI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy U OMMCAaHHBIA OKOJIO chepsl,
cdepa, BMcaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILICHHUS;

BBIUUCIIATH COOTHOILICHHS MEX]y IJIOUIAIMH IMOBEPXHOCTEH U 00bEMaMU MOAOOHBIX



Tex;

n300pakaTh M3ydaeMble (UTYPBI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB TIPOCTBIX O0OBEMHBIX (DUTYpP: BHI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUYCHHUS
TEJI BPAILLICHUS;

H3BJICKATh, HWHTEPIPETUPOBATH u peoOpa3oBHIBATH uHpopMaHIo 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha 4YepTekax H
PUCYHKax;

CBOOOHO OTNIEPUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTRE;

BBINIOJIHATH ONEpallMK HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT;

pelmarb TeOMETPUYECKHE 3a7ayd Ha BBIYMCICHUE YIVIOB MEXKAY MPSIMBIMH U
IJIOCKOCTSIMU, BBIYMCICHHE PACCTOSTHUM OT TOYKHU JIO0 IUIOCKOCTH, B II€JOM, Ha
MPUMEHEHNUE BEKTOPHO-KOOPAMHATHOIO METO/AA MIPH PELICHUU;

CBOOOJIHO OIEpPUPOBATh MOHSTHSIMH, CBSI3AaHHBIMU C JBHUIKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBM)KCHUIA;

BBITIOJIHATh W300pPaKCHHS MHOTOIPAHHMKOB W TEJ BpalICHUS IPH IapalieIbHOM
MEPEHOCE, [EHTPAIbHON CUMMETPUH, 3€PKAIbHON CUMMETPUH, IIPU IMOBOPOTE BOKPYT
MpsIMO, IpeoOpa3zoBaHus MOA00NS;

CTPOUTh CEYEHHUS MHOIOTPAHHUKOB W TEJI BpalllCHUSA: CEUEHUS MWIMHApPA
(mapannenbHO U MEPHIEHAUKYIISIPHO OCH), CeYeHHs KOHYca (IapasuieIbHble OCHOBAHHUIO
Y TIPOXOJISIIINE Yepe3 BEPIINHY), CEUCHHS 11apa;

HCIMOJIB30BAaTh METOJBI IMOCTPOEHUSI CEYEHUH: METOJ CJIENOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEHN TIIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKIACHNUS;
IPUMEHATh TE€OMETpHUecKue (aKThl JJIs pelIeHUs CTepeoOMEeTPUYECKHX 3ajad,
IIPEIIOJIaraloIIuX HECKOJIBKO IIAaroB PELEHUs, €CIIM yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOM ¥ HESIBHOU (opMme;

pfuiaTth 3aga4u Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIECHUHA | HaXO0XICHHUEC
TFE€OMETPUUYECKUX BEJIUYUH;

IIPUMEHSTH IPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
pEILIEHNH CTEPEOMETPUYECKHUX 3a/1aY;

INPUMCHATL IIOJYUCHHBIC 3HAHHA Ha IMIPAKTUKE: CpaBHHUBATb, AHAJIHU3UPOBATH U
OIICHUBATh PCAJIbHBIC CUTYyalluU, IPUMCHATh U3YUYCHHBIC IMOHATHUA, TCOPEMBI, CBOMCTBA
B TIIpollecce IIOMCKa peIIeHUusT MaTeMaTH4eCKH CQOpMYIUPOBAHHON MPOOIEMBI,
MOJIETUPOBATh PEAJIbHBIE CUTYALUN Ha A3BIKE T€OMETPUH, HCCIIEN0BATh MIOCTPOEHHBIE
MOJIEJIA C MCIIOJIb30BAaHUEM I'€OMETPHUECKUX MOHATUN U TeOopeM, arrmapara aareopsl,
peliaTh NPAKTHYCCKUEC 3aJa9U, CBA3AHHBIC C HAXOXACHUEM I'COMCTPUUCCKUX BCIINYUH;
HUMCETh MPCACTABIICHUA 00 OCHOBHBIX JTaIax Pa3BUTHA TCOMETPHUU KakK COCTaBHOM
JacTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPOrpaMMbI Bcero odpa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchbl
bubmnoreka LIOK
1 Beeznenue B crepeoMeTpHIo 23 2 https://m.edsoo.ru/7f415e2e
5 B3auMHOE pacronoXeHne NPsMBIX B 6 L brbmorexa LIOK
MpPOCTpAHCTRE https://m.edsoo.ru/7f415e2e
3 ITapanenbHOCTh NPAMBIX M IUIOCKOCTEH B 8 Bubsmorexa [HOK
HPOCTPAHCTBE https://m.edsoo.ru/7f415e2e
A [lepneH MKy IAPHOCTD NPSIMBIX U o5 . Brbmiorexa [IOK
MITOCKOCTEH B IPOCTPAHCTRE https://m.edsoo.ru/7f415e2e
bu6nmmoreka [IOK
5 YTIIbl ¥ PacCTOSHHS 16 1 https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
6 MHororpaHHUKH 7 https://m.edsoo.ru/7f415e2e
bu6nmmoreka [IOK
7 BekTopkl B IpOCTpaHCTBE 12 https://m.edsoo.ru/7f415e2e
8 [ToBTOpEHHE, 060OIIEHNE U CUCTEMATH3ALUS 5 1 Bubmoreka [IOK
R — https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KJIACC

KouaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB M TeM nu(poBbIe
Ne i/t P Kontpoasnbie | IIpakTHuyeckue (1uucpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/IbHbIE
padoTsbI padoTsI
pecypchbl
bubnnorexa [JOK
1 AHanuTHYECKast TeOMETPUs 15 1 https://m.eds00.ru/7f415e2e
5 IToBTOpenue, 06001IEHNE 1 15 1 bubnmorexa LOK
CHCTeMATH3aIHs 3HAHMH https://m.edsoo.ru/7f415e2e
bubnuoreka [JOK
3 OOBEM MHOrOIrpaHHMKa 17 1 https://m.edsoo.ru/7f415e2e
bu6nmmoteka [IOK
4 Tena Bpaienus 24 1 https://m.edsoo.ru/7f415e2e
5 ILnomaau MoBEPXHOCTU M O0BEMBI 9 L bubmmorexa LIOK
KPYTJIBIX Tel https://m.edsoo.ru/7f415e2e
bu6nmmorexa [IOK
6 JBkenus 5 https://m.edso0.ru/7f415e2e
. IToBTOpenue, 06001IEHNE U 17 L bubnmorexa IOK
CHCTeMATH3AIHAA SHAHMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f415e2e
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YYEBHO-METOJINYECKOE

OBECIIEYEHME

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI IJISA YYEHUKA

I'eomerpus. 10-11 knaccer : yue0. a1 001eo0pa3oBaT. OpraHu3aiuii . 6a30BbIi U
yriy6a. ypoBau/[JI.C. AtanacsH u ap.].-8-e u3a.- M.: IIpocemienue. 2020.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI
CETHU UHTEPHET

1. Poccwuiickast anexkrponnast mkosa (POII) https://resh.edu.ru/

2. ntepakTuBHas oOpa3oBarebHas oHaitH-utardhopma «Yum.py» https://uchi.ru/

3. O6pazoBarenbHbii mopTai «SKimace» https://www.yaklass. ru/

4. O6pa3zoBarenbhblil noptan «MHboypok» https://infourok.ru/

5. Llentp onnaitn-o0y4uenus «Poxchopm» http://foxford.ru/

6. bubmuoreka I{OK https://m.edsoo.ru/7f415e2e
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