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INOACHUTEJIbBHAS 3AIINCKA

[eomerpust sBIsIeTCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh H3Y4YCHHUS JUCLUIUINH €CTECTBEHHO-HAyYHOU
HAINpaBJICHHOCTH W NPEAMETOB T'yMaHHWTapHOro Iukia. [lockonmbKy Jorudeckoe MBbIIIICHUE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, TpHU
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOCHUH IETOYKU JIOTMYECKUX YTBEPXKICHUN NpPU PELICHUH
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS IIPU PEIIEHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O LUKJIA, B YaCTHOCTU (H3MYECKUX
3ajad.

Llens ocBoeHust mporpaMmsl yaeOHOro Kypca «I'eomerpus» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIUBHUIYaJIbHBIX CIIOCOOHOCTEH OOYy4YaroOmMXCsl TPU H3YUYEHHUH TEOMETPUH, Kak
COCTaBJISIIOIICH NpenIMeTHOH obmactu «MartemaTnka ¥ WHGpOpPMaTHKa» depe3 olecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JEUCTBHUN, CIEIU(PHUYHBIX T'€OMETPUH, U HEOOXOJUMBIX JJIsl YCIIEHIHOTO NMPO(EeCCHOHAIBEHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 337a4aMu Kypca T€OMETPHH Ha YrITyOJIEHHOM YpOBHE, PAaCIIUPSIOIINMHE
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue NpeaCTaBICHNUs O FTeOMETPHUHU KaK YaCTH MHUPOBOM KYJIBTYPHI M (JOPMUPOBAHUE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

dopMupoBaHHE TPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypaX KakK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX ONMUCHIBATH U M3Y4aTh Pa3HbIC BICHHUS OKPYKAFOIIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

¢dbopMHpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOICTBaMH, 3HAaHUE TeopeM, (GOpPMYyJI W YMEHHE HUX NPHMEHSTH, YMEHHS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

dopMupoBaHHE YMEHHUS paclio3HaBaThb Ha YepTek,ax, MOJEISAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHE MOJICITH;

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

dopMupoBaHHE YMEHHs BIAJ€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 3a1a4 C NPAKTUYECKHM COJEp)KaHWeM, (OPMHpPOBAHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJlbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTPUH;

dopmupoBaHne (HYHKIHMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUH: yMEHHS
pacrio3HaBaTh POSBICHUS T€OMETPUUECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KM3HCHHBIX CHUTYalUAX ¥ TPH M3IYYCHHH JPYTUX YYEOHBIX MPEIMETOB, TPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHUTyalluid, HCCIeI0BaHUA
MOCTPOCHHBIX MOJIeNei, MHTepIPETAIlMX OTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP>KaTEeNIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpus» B 10—11 kmaccax
ABISTIOTCS: «[IpsIMBIe M TIJIOCKOCTH B MPOCTPAHCTBE», «MHoOrorpanHukmn», «Tema BparmeHus»,
«BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH TMOHATUSIMU,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOonéHHOM ypoBHEe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepXKATeIbHBIM JIMHUSAM y4eOHOTro Kypca, a (OpPMHpPOBAaHUE JIOTMYECKHX YMEHHUH
pacripenesisieTcsi He TOJIbKO 10 CoJiepKaTeIbHbIM JIMHUAM, HO U 110 rojjaMm ooyuenus. Copepikanue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHHUs DenepanbHOil paboueit
IPOTPaMMBI, pacrpeieIEHHBIM 110 TofaM 00y4YeHUs!, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIUITHAIBHBIM BOIIpOcaM oOydJaromuecs o0pamiaiiuch HEOAHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIE0BATEIbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTABICHUI 00yJaroInuXCsl, paCIIUpPSs
U yriyonsis e€, 00pasys MpoYHble MHOXKECTBEHHbBIE CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3narh ycnoBus s nuddepeHnmanuu  0OydeHHs, MOCTPOEHUS WHAMBHUIYaJTbHBIX
0o0pa3oBaTeNbHBIX  MpOrpaMM, O00eCHeunTh yrIIyOJNEHHOE U3yuyeHHE TEeOMETPHHM  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremaTukay;

HOJArOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUS MATEMAaTHKH C Y4E€TOM BBIOOpa
Oynymeir npodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOMUM M TPOo(ecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzydenne yueOHoro kypca «I'eomerpusi» Ha yriayonéHHom ypoBHe oTBoauTcs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Heneio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMeTpuH. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBo. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
cKkpemuBaromuecs npsamele. [Ipuznaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSMBIX, [ApaJUIeIbHOCTh NOpAMOM U IIockocTH. [lapamiensHoe MW LEHTpaJbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHMSL.
Hzobpaxenue ¢Guryp B napajuiebHOM MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YrOJl
MEXAy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TIOCKOCTH:
TETpa’aAp, NapaJICNIEeUIE], TIOCTPOCHUE CEYEHUN.

[lepneHAUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpHBIE MpsIMbIE B
IIPOCTPAHCTBE, NPSMBIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISPHOMN TIOCKOCTH.
OproroHanbHOe NpoeKTupoBaHue. llepneHAMKyIsp U HAKJIOHHBIE: PAaCCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, NPOEKIus (UTypbl Ha MJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIA YTOJ1, IMHEWHBIN
yroia JBYIpaHHOro yria. TpéXrpaHHblii W MHOrorpaHHbie yriabl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: nN-yromapHas npusma, npsamas
U HakJIOHHas NpuU3Mbl, OOKOBass W TIOJNHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunes] W ero cpoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
nupamu/a, NpaBuiIbHas TpeyrojabHas NUpaMuia U IpaBUIbHbIN TeTpasap, ky0. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTAdp, JOJEKad P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/(b OCHOBaHM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MpsiMOI mpu3Msbl. [lnomiane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
MApaMUJIbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MpaBUJIbHBIX TPU3M, CHMMETPUS MPABUILHON TUPAMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4K ciio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [TonsaTHe KoMIuIaHapHbIe BEKTOPHI. [ Ipr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHWH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b



MEXy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MEeXIy Bekropamu. CKansipHOe
MPOU3BEJIEHNE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIMe NOBEpXHOCTEN. Tena BpallieHus: UMINHIP, KOHYC, yCe4EHHBINA KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUs Ha IIockocTH. Pa3BépTka unnnHapa u konyca. Cummerpust chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOTrpaHHUKOB. llpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojo LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK MJIM TEJIO BPAILlEHHS.

[Tnomanp MOBEPXHOCTH LMWJIMHIpPA, KOHYycCa, Iuiomanas cepsl u e€ dactei. [lomobdue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CJEJOB,
METO/i BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTse. Onepauuu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: NapaniienbHbId NEpPEeHOC, LEHTpalbHas CUMMETpPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIX YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHH, MPOIEAYyp TPakKJAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM T'PakJIaHCKOW MICHTUYHOCTH, YBAKEHHUS K MPOLLUIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKIJA/Ja B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMAaTHUYECKHUM AacleKTam
pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON AEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCHOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW U €€ MPHUJIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYpbl, TOHHUMAHWE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITUS Ha TPUMEHEHHE MaTeMaTUIECKIX
3HAHM IS pEIIeHU 3a7a4 B 00J1aCTH OKPY>KaoIel cpebl, IITaHNPOBAHUE MTOCTYITKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHUYEeCKON KyIbTypOil KaK CPeACTBOM MO3HAHUS MUpa,
TOTOBHOCTH OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO NEATEILHOCTh HHAUBUAYATHHO U
B IpYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPHU3HAKK MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHULATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUIECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, TMPUBOJIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboIee MOAXOASAIIUN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1elCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOTIPOCHI, (DUKCHUPYIOIINE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  SKCIEPUMEHT, HCCIIEJOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC W JJIs
pelIeHus 3a/1a4H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEMATU3UPOBAaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, IPEJCTABISTH €€ B pa3IU4HbIX (opMax, MJUTFOCTPUPOBATH
rpadu4ecKku;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMM 1O CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
06HleHI/I$I, SCHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;

B X0j/I¢ OOCYXXJeHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXKIAEMOM TEMBI, MPOOIEMEI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBJISATh CBOU



CYXKJIEHUS C CYKACHUSAMHU APYrMX YYaCTHUKOB Juanora, oOHapyKuBaTh Pa3IM4HMe U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

IPEACTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe YHUBEpPcaJbHble YUeOHbIE 1elCTBUSA

Camoopranu3zanusi:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAJIBHBII HHTEIJIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pPE3ylIbTaTOB, BIAACTh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHHH 3a/1a4l, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa IIeJId U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIH HEIOCTWIKCHUS Ppe3yJbTaTOB JCSATCIbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OIECHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHnH y4YeOHBIX 3a31ad, NPUHUMATh IIeJIb COBMECTHOH JESTEeIhHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOW pabOThl, pachpeneniarTh BUAbI paboT, HOroBapuBaThCs, 0OCYKIATh
MIpoILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoOBBIX (hopMax paboThl (0O0CYyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JICHCTBUS C JPYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHS.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniy 10 kiacca o0ydaromuiicss HayquTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPHH TPH PEIICHUH 3a7a4d U
IPOBEIEHUN MaTEMAaTUYECKUX PACCYKICHU;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
TeOMETPUYECKUX 3a]1aY;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (Tpu3Ma, MUpaMuUia,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UIUpPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(UKAIIAH;

e CcBOOONHO ONEPUPOBATh TIOHITHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

®  BBINOJHATH NapalIeNIbHOE, IEHTPATILHOE U OPTOTOHAIBHOE MPOEKTUPOBaHKUE (pUTyp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (hUryp Ha MIOCKOCTH;



CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BHITIOJIHSThH (BRIHOCHBIC)
TUTOCKHE YePTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOMAQAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MHpPaMUIA),
TEOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh W
MJIOCKOCTh CHMMETPHH, LIIEHTP, OCh H IJIOCKOCTh CAHMMETPUU (DUTYPHI;

CBOOOIHO OMEPHUPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOPAaM M KOOPAMHATAM B
POCTPAHCTBE;

BBINOJIHATH JICHCTBHSI HAJI BEKTOPAMH,

pemarh 3alayd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHWUH M HaXOXKICHHE
FEOMETPUYCCKUX  BEIMYMH, TIPUMEHSS W3BECTHBIE METOAbl TMPH  PEHICHUH
MaTeMaTHYECKUX 3314 TIOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1aY;

U3BJICKATh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH MHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpPaAX, MPEACTABICHHYIO Ha YepTekaX U PUCYHKAX;

MIPUMECHSTH MTOJTyYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH M aHATM3UPOBAThH PEaTbHBIE
CUTyallud, TPUMEHATh W3YYCHHBIC TIOHSATHS B TPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEATbHBIC CHUTYAIIUU
Ha SI3bIKC TEOMETPUHU, HCCIIEOBATh MOCTPOCHHBIE MOJCIH C HCIOJIb30BAaHHEM
TEOMETPHUYCCKUX MTOHITHIA M TEOPEM, aIapaTa areOppl, penaTh MPaKTUYECKUE 3a/1a4H,
CBSI3aHHBIC C HAXOXKICHHEM IT'€OMETPHUCCKUX BEITHYHH,

UMETb NPE/ICTABJICHUSI 00 OCHOBHBIX ATalaxX Pa3BUTHS T€OMETPUU KaK COCTABHOM 4acTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IIMJIMHAPUYECKONW, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4EHUS;

OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C TEJAMH BpAIEHUs: IUIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBbACHIATH CIOCOOBI
MOJIyYEHHUs Tell BPallleHUs;

KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHHs, O0BbEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIEHHs, TEOMETPHUECKUX TEN C
npUMeHEeHHeM (OopMyIT;

CBOOOJIHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

BBIYUCIISATH COOTHOILICHHUS MEX]y IUIOMIAIMK MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeJI;

n300paxarb H3ydaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYD: BU CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tell
BPAIICHHUS;

W3BIICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITHIO O IIPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITTOJTHATH ONEPAIH HA/l BEKTOPAMH;

3a71aBaTh TUIOCKOCTh YPABHEHUEM B JICKAPTOBOH CHCTEME KOOP/INHAT;



pelmaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHE YIVIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHUCIEHHE PACCTOSSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA IIPH PELICHUH;

CBOOO/IHO OIIEPUPOBATH MMOHATUSMH, CBSI3aHHBIMU C IBU)KEHUEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBIMOJIHATh HM300pa)XCHNUsT MHOTOTPAHHMKOB M TE€J BpAIlEHUS IMPH MapajuieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPHUH, 3€PKaIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHUS] MHOIOI'PAaHHUKOB U TEJI BPALEHUS: CEUYEHUS IMIMHAPA (TapaJljIeIbHO
U NEPIEHUKYIISIPHO OCH), CEUEHUs KOHYca (I1apajulebHble OCHOBAHUIO U MPOXOAIINeE
4yepes3 BEPIINHY), CEYEHUsI 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUSI CEUEHUMH: METOJ CJEI0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHMS;

OPUMEHATh TeOMeTpuuYeckue (akThl JJIs pelIeHHs CTepEeOMEeTPUYECKHUX 3ajad,
IIPEIIOJIAratoIUX HECKOJIBKO LIAaroB PELIEHUs], €CJIU yCIOBUS IPUMEHEHHUs 3a/laHbl B
SIBHOW 1 HESIBHOU opMme;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOLIEHUM M HaxOKICHHE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI U
PELIEHUH CTEPEOMETPUUECKHX 33]1aY;

IPUMEHSTh IIOJYYEHHbIE 3HAHUS HA IPAKTUKE: CpPaBHUBAThb, AHAJIU3UPOBATH U
OLICHMBATh peajbHbIE CUTyallUH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYecKu COOPMYIUPOBAHHOM MpPOOIEMBI,
MOJIEJIMPOBaTh PEalIbHbIE CUTYallMd HA S3bIKE FEOMETPHUH, UCCIIEN0BATh IIOCTPOCHHbIE
MOJIEJHM C MCIOJb30BaHUEM I'€OMETPUUECKUX MOHITHM M TEOpeM, ammapara ajareOpsl,
pelaTh IPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BEIMYUH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHUS T€OMETPUU KaK COCTABHOMN YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontponbueie  Ipaxrmyeckue o0pa3oBaTeIbHBIE
padoTshI padoThI pecype
1 BBenenue B ctepeoMeTpuio 23 1 Egg;;ﬁmgﬁiﬁss.m/
5 B3aumHOe pacronokeHue MpsMbIX B 5 1 1 https://www.yaklass.ru/
POCTPAHCTBE https://resh.edu.ru/
3 [MapasuienbHOCTh IPSIMBIX U IJIOCKOCTEH B 3 https://www.yaklass.ru/
IIPOCTPAHCTBE https://resh.edu.ru/
4 [TeprieHAUKYISAPHOCTD MPSIMBIX U o5 https://www.yaklass.ru/
IUIOCKOCTEH B IIPOCTPAHCTBE https://resh.edu.ru/
5 Vbl u paccTossHUS 16 1 Egg:;ﬁmgﬁﬁssml
https://www.yaklass.ru/
6 Mrororpatiin ! ! httgs://resh.e(\j/u.ru/
7 BexTops! B mpocTpaHcTBE 12 1 Eggzjﬁmgﬁﬁfsm/
3 [ToBTOpenue, o606111eH1/vIe u 5 9
cUCTEeMaTH3aIlHs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I1O 102 6 2

[TPOT'PAMME



https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,nme HpﬁaKTuquKne 06pA30BATEIBHBIE
padoThl padoThbI pecypesI
https://www.yaklass.ru/
1 AHaUTHYECKass TEOMETPHS 15 1 1 https://resh.edu.ru/
[ToBTOpeHue, 06001IeHNE 1 https://www.yaklass.ru/
2 N 15 1 .
CHUCTEMATHU3ALU 3HAHUI https://resh.edu.ru/
. https://www.yaklass.ru/
3 OO0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/
https://www.yaklass.ru/
4 Tena ppamnenis 24 1 https://resh.edu.ru/
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1 hitps://resh.edu.ru/
KPYTJIBIX TEJl
6 JIBrOKEHUS 5 1 1 https://resh.edu.ru/
7 [ToBTOpeHue, 06001IeHNE 1 17 5
cHCTEMaTH3aINsI 3HAaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 8 2



https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://100urokov.ru/predmety/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Atanacsu JI.C., byry3zoB B.®., Kagomues C.b. u ap. ['eomerpus, 10-11knaccer YueOHUK.
@I'OC, AknmonepHoe obmecTBo «M3natensctBo «IIpocBerienne.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

» Matematuka. ['eomerpus, 11 knace/ Mepamsik A.I'., Homuposckuii [I.A., ITonskos B.M.; mox
penakuueit [Togonbckoro B.E., O0miecTBo ¢ orpaHUM4eHHON OTBETCTBEHHOCThIO M3maTenbckuii
nentp «BEHTAHA-TPA®»; Aknroneproe obmectBo «M3natensctBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[{udpoBoii oOpa3oBaTenbHbIN pecypc st mkon https://www.yaklass.ru/

Poccwuiickas anekrponHas mkoia https://resh.edu.ru/

DneKTpoHHBIN 00pa3oBaTenbHBIN pecype «f cmam EI'D. Cpennee ob1iee oopa3zoBaHue.
YrnyGiieHHBIH YPOBEHb 110 PEIICHUIO TPYIHBIX 3aJJaHui 110 ydeOHOMY npenMeTy «MaTteMaTnka
(yriny6nennsiit ypoBenb)10-11 knaccei» AO «M3natensctBo «IIpocBemenue»
https://shop.prosv.ru/ya-sdam-ege-matematika21472

Tpenaxep «O6nako 3Hanuii» Maremaruka 11. OO0 «®u3sukon nabdy https://oblakoz.ru/
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