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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HalpaBJIEHHOCTH M IMPEIMETOB I'yMaHMTapHOro Iukia. Ilockosbky JIormyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUH 3a/lady €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka M MHGpOpPMaTHKa» dYepe3 obecredeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YIriayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paciIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapara no pasaeiny «CrepeomeTpus» yueOHOTo
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkaxX, MOAENAX M B PEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dopmMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIlEHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 33Jad UM 3aJad C MPAKTUUYECKUM CojepKaHHeM, (opMHpOBaHHE
IpPEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB IPU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PaCCYXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEpEca K U3YYeHHIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBisAOTCsS: «[IpsMble W TIOCKOCTH B MPOCTpPaHCTBe», «MHororpanHukny, «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMsbl, pacrpeneaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU TIOCJEIOBATEIIbHO M IOCTYIMATENbHO, C COONIOJIEHHEM MpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s auddepeHimanuu  00ydeHHs, MOCTPOSHUS WHAWBHIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil nmpodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIUM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Hememo), B 11 kiracce — 102 gaca (3 vaca B Heelo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapaiuienbHOE W LEHTpAIBHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajllebHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsIMbIE IApajUIEJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, IMIPOEKIUS (PUIYPBHI HA IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa INUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’Ip, TOAEKAdIP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M IOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIIpaBIEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cgepe. M300paxeHue Ten BpallleHUs Ha MI0CKOCcTU. Pa3BépTka nmnuHapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, UIUHIApPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOI0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LuwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHMK WJIM TEJIO BPAILEHMUSL.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEpXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ] CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXXEHHA. [IpsimoyronpHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpaxkenus. JIBwkenuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buabl NIBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAsi CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOYYarOIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOro OOIeCcTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUW, MPOIEAYpP T'Pa)KAAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKIaHCKON MACHTUYHOCTH, YBAXKECHHS K MPOLUIOMY U
HACTOAIIEMY POCCUHMCKON MAaT€MaTHUKH, LIEHHOCTHOE OTHOILIECHUE K JOCTHKEHUSM POCCHUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTHKCHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Haponaa, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKHM U JACSTENbHOCThIO YUEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IOCTPOEHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHU, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHYECKHUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (Gu3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npoecCHOHANBHON AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymieil npodeccu W peannu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0pa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHUIO B PEIICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANpaBICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMUYECKOW KYyJIbTYpbl, TOHUMAHWUE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsl pEHIeHUs 3a7ad B 00JIaCTH OKpYKAIoIIeH cpefpl, MIIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH U OOLIECTBEHHOW MPAKTHKH, TOHUMAHWE MaTEeMAaTU4YEeCKON Hayku Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHUS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMATUKU U MATEMAaTU4YECKOU KYyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOECKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpU3HAK KIAacCU(PUKALMK, OCHOBAaHUSA [Uisi OOOOIIECHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIIMPOBATh M TPEOOPA3OBHIBATH CYKICHHS: YTBEPIUTCIbHBIC H
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (pakTax,
JAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, TNpenjararb KPUTEPUU JJIs1  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTUBHBIX M HHJYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEILHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TMPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3amgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOANIMN € YYETOM CaMOCTOSITEIBHO BBIICJIEHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJIeMy, YCTaHABIMBAaTH HCKOMOE M JIAHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PEe3yIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH MPEITOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JII OTBETAa HAa BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HHTEPIPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (QopMm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTAaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(POpPMAIMK IO CAMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISIMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX U IHCBMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XO4Y PpCHICHUA 3adadyud, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIaeMOW TEeMBI, IPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PELICHHUS, CONOCTABISATH CBOU
CYKACHUA C CYXICHUAMH APYIUX YyYaCTHUKOB AHAJIOTa, O6Hap}I)KI/IBaTI> pasiiniuuec U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, HCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU 1103HABATEIbHON peQIIeKCUU KaK OCO3HAHUs COBEPIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3yabTaTOB, BIJAJETh CIHOCOOAMH CAaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTHb
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBHUSIM, OOBSICHITH MPUUYHHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHON pabOTHl MpU
pelieHUH y4eOHBIX 3a/1a4, NPUHUMATh IeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelenaTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IpyNmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHATHUAMHU CTEPEOMETPUH MIPU PEIICHUH 33/1a4 1
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh AKCHOMBl CTEPEOMETPUM M  CJIEACTBUS U3 HUX IIPU  PEIICHUU
TEOMETPUYECKUX 3aay;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATHh MOHATHIMHM, CBA3aHHBIMU C YIJaMH B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
HIpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAaHHHUKH, BEIOWPAst OCHOBAHMS ISl KIacCU(UKAIIH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

BBITOJIHATH TapaIJIeNIbHOE, IICHTPAJIbHOE M OPTOTOHATILHOE IPOSKTHPOBAaHUE UTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (pUryp Ha MI0CKOCTH;

CTPOUTh CEYEHHUsS] MHOIOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIIOJHAThH (BBIHOCHBIE)
IUIOCKHE YepTEXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUAA),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CUMMETPHs B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLIMMHU BEKTOPaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmaTte 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOIICHHH W HaXOXACHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS H3BECTHbIE METOAbl IPU  PEIICHUU
MaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

IPUMEHSTH [IPOCTEHIINE TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKATD, peoOpa3oBhIBATh u UHTEPIPETUPOBATD UH(pOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMPEACTAaBICHHYIO Ha uyepTexax u
PHUCYHKax;

NPUMEHSTh TIOJy4YeHHbIE 3HAHUS Ha IMpPaKTUKE: CpPaBHUBATh M aHAIU3UPOBATH
pEaIbHbIE CUTYallUH, IPUMEHATh U3yYEHHBIE MOHATHS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CPOpMYyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAbHBIE CUTYaI[UH
Ha S3bIKE TIE€OMETPHM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara ainreOphl, pemaTh NPaKTUYecKHue
3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUYECKUX BEINYNH;

UMETh Tpe/ICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
qacTH (QpyHJAaMeHTa pa3BUTHS TEXHOJIOTHA.



K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMU C IMIIMHAPHYECKON, KOHMYECKOU U
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHUS;

OIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: IWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Teja BpalleHus (IMIHHIP, KOHYC, cdepa u map) U 0ObICHITH CIIOCOOBI
MOJIyYEHUs TeJl BPaIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUIOCKOCTH;

BBIYUCIISITh BEIMYMHBI DJIEMCHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI H
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, T€OMETPHUECKUX TENl C
pUMEHEHUEM (HOPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C KOMOWHAIIUSMU TN BpPAICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B chepy M OMHMCAHHBIN OKOJIO Chepsl,
cdepa, BiMcaHHAs B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHS MEXIY TUIOMIAISIMUA MTOBEPXHOCTEH U 00bEMaMU IO I0OHBIX
TEJI;

n300pakaTh W3ydacMble (UTYpBI, BBITOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEXKU W3
PHCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUThH CEUYCHUS
TEJ BPAILCHHS,

U3BJICKATh, UHTEPIPETHPOBaTh W MPeoOpa3oBbIBaTH  HH(POPMAIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, IMPEACTABICHHYIO Ha dYepTexax |
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B POCTPAHCTBE;

BBITIOJHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJOB MEXIy NPSIMBIMH H
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOZHO OIEPUPOBATH IMOHSATUSMH, CBS3aHHBIMU C JBHKCHHEM B TIPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHUM;

BBITIOJHATh M300paKCHUST MHOTOTPAHHUKOB M TENl BpAIICHUS TPH IMapalIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOH CHMMETPHH, TIPU TTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTh CCUYCHUS MHOTOTPDAHHUKOB W TN BpANICHHS: CCUYCHHUS [HIUHJpA
(mapannenbHo U MEePIeHIUKYISIPHO OCH), CeYeHHs KOHYyca (mapasuieIbHble OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUSI CEUYEHUIH: METOJ CJIEIO0B, METOJ BHYTPEHHETO
POSKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKAa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckue GakThl [UIsi pPEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEIIONIarafoIINX HECKOJBKO IIaroB PelIeHus], €ClId YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (opMme;

pemaTh 3aJayd Ha JO0KA3aTelbCTBO MAaTEMATHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHYCCKHUX BEIIMUYHH,



[IPUMEHATH IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1a4;

NPUMEHATh I[OJyYEHHbIE 3HAaHMS HAa MPAaKTHKE: CPaBHUBATh, aHAJIM3HPOBATh U
OLICHUBATh PEAJIbHBIC CUTYAIMH, IPUMEHATh U3y4EeHHBIC TIOHITHS, TEOPEMBI, CBOMCTBA
B Ipolecce ITIOMCKAa PEUICHHsS MaTeMaTHYeCKu CGHOPMYIUPOBAHHOW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUHN, UCCIICAOBATL MMOCTPOCHHBLIC
MOJIETIH C HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPaKTUIeCKUEe 3aa4r, CBSI3aHHBIC C HAXOKACHHUEM TeOMETPHUCCKUX BEITHYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTAaBHOMN
qacT (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
o/ pa3aesioB u TeM Beero KourtpoJabnbie | [IpakTudeckne N —
NPOrpamMMbl padoThI padoThI
pecypcsbl

1 Beenenue B 93 1 bu6mmoreka [IOK
CTEPEOMETPHIO https://lesson.edu.ru/02.3/10
B3anmuoe

, | pacmonoxkene 6 1 bubnmoreka [JOK
MPSIMBIX B https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
[TapannensHOCTH

3 MPSAMBIX U 8 bubmuorexa [JOK
TUIOCKOCTEH B https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
[lepneHuKyISIpHOCTD

4 | TPAMBIX 1 o5 bubnnorexa [HOK
IUIOCKOCTEH B https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE

bubmuoreka [JOK

S | Yribl i paccrosis 16 L https://lesson.edu.ru/02.3/10

bu6mmoreka [IOK

0 | Muororpartntics ! ! https://lesson.edu.ru/02.3/10
BekTops! B bubnnorexa [JOK

7 12
MPOCTPaHCTBE https://lesson.edu.ru/02.3/10
[ToBTOpEHME,

3 00001IeHNE 1 5 5 bubmuorexa [JOK
CHCTEMATH3aIUs https://lesson.edu.ru/02.3/10
3HAHUU

OBUIEE KOJIMYECTBO
YACOBIIO 102 6 0
[MPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KosnunuyectBo 4yacos DJIEKTPOHHbBIE
HaumenoBanue
Ne (uudgposbie)
pa3aesioB U TeM KonTpoubnbie | [IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl

1 Amnanutuyeckas 15 1 bu6nmoreka [IOK
TeOMETpHUS https://lesson.edu.ru/02.3/11
[ToBTOpEHME,

5 00001IcHIE 1 15 1 bubnuorexa [JOK
cUCTeMaTH3alus https://lesson.edu.ru/02.3/11
3HAHUM

3 O0BEM 17 1 bubnnorexa [JOK
MHOTOTpaHHHKA https://lesson.edu.ru/02.3/11

bu6nmoreka [IOK

4 | Tena ppateiis 24 L https://lesson.edu.ru/02.3/11
I1

5 H(J)IlfeIII iilgcrn u 9 1 bubmmorexa [IOK

,_p https://lesson.edu.ru/02.3/11
00BEMBI KPYTJIBIX TEJ
bubmuoreka [IOK

6 5 1
Hpmetis https://lesson.edu.ru/02.3/11
[ToBTOpEHHE,

7 00001IcHIE 1 17 ) bubnuorexa [JOK
CHUCTEMAaTH3aLIHs https://lesson.edu.ru/02.3/11
3HAHUM

OBIIEE KOJIMYECTBO
YACOB IIO 102 8 0
ITPOI'PAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
1. Aranacsn JI.C. MaremaTuka: anrebpa M Hayajla MaTeMaTHYEeCKOro aHalu3a,
reomerpus. ['eomerpuss 10-11 kmaccel. ba3oBbrit u yrimyonenusii ypoBuu / JI.C.
Artanacsn, B.®. byry3os, C.b. Kagomies u np. — M.: «IIpocBemenuey, 2017. — 255
C.
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