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NOACHUTEJIBHAS 3AIIMCKA

['eomeTpuss sBAsAeTCs OOHUM M3 0a30BBIX KypcOB Ha YPOBHE CpEAHEro OOIIEro
oOpa3oBaHMs, TaKk Kak oOecreyuBaeT BO3MOKHOCTh M3YUYEHMs] JUCHMIUIMH eCTeCTBEHHO-
Ha}"-IHOIL’i HallpapJCHHOCTH H NPEAMETOB I'YMaHHTAPHOI'O IHKJIA. HOCKOJ'[bKY JIOFHYECKOC
MBlIINeHHe, GopMUpyeMoe MpH H3yYeHHH OOydaloUIMMUCS MOHATHIHBIX OCHOB T'€OMETPHH,
IIPH 10KAa3aTEIbCTBE TCOPEM M MOCTPOCHUH [ICTIOYKH JIOTHUCCKHUX YTBEPAKACHHN NPU PCIICHUN
FEOMETPHYECKHX 3ajJa4, YMEHHE BbIJABHIaTb W OIPOBEpPraTte TIHIIOTE3LI HEIMOCPEACTBCHHO
HCTIONIB3YIOTCS TIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3HMYECKUX
3a1ad.

[{ene ocBoeHus nporpammsl yuedHoro kypca «I'eomerpus» Ha yriyOnEHHOM YpOBHE —
pa3sBUTHE HMHAMBHAYAJIbHBIX CHOCOOHOCTEH 00ydHalOmMXCA MPU H3YYEHHH TEOMETPHH, Kak
cocTaBnsAwoLIel mpeamerHoil obmactu «MatemaThka M HHpOpMATHKa» uepe3 obecneueHue
BO3MOKHOCTH IPHOOPETEHUsI M HCIOJIb30BaHusA Oosiee riyOOKHX NeOMETPHYECKHX 3HAHUN M
NEHCTBHUH, crietr(UUHBIX T€OMETPHN, ¥ HEOOXOIUMBIX JUIS YCIENHOro MmpodeccHoHaIbHOro
o0pa3oBaHysl, CBI3aHHOTO C MCTIOJIb30BAHNEM MaTEMaTHKH.

[IpuopuTeTHEIMH  3ajauaMH  Kypca  TEOMETpPUH Ha  yrayOnéHHOM  ypOBHeE,
PaCIIMPSIONIMMHI M YCHIIHBAIOIIMMH KYpC 0a30BOr0 YPOBHS, ABJISIOTCS:

paclIMpEeHue IPEICTaBICHHA O TIE€OMETPUM KakK YacTh MHMPOBOM KyJBTYpbl H
(dbopMHUpPOBAHUE OCO3HAHNS B3aUMOCBS3H TCOMETPUH C OKPYKAIOLIUM MHPOM;

dopMupoBaHHe IPEACTABICHHS O MPOCTPAHCTBEHHBIX (HIypax Kak O BaKHEHIINX
MATEMATHYECKAX MOJENSX, [O3BOJSIIOLUIMX —ONMCBIBATL M M3Y4aTb pasHbie  SBICHUA
OKPY’AIOUIEr0 MHpa, 3HaHHE MOHATHHHOTO amnmapata nmo pasneny «Crepeomerpusa» yueOHOTO
Kypca reoMeTpHH;

q)OpMHpOBElHIVIe YMEHHS BJIaJI€Th OCHOBHBIMH ITOHATHIMHU O IPOCTPAHCTBCHHbBIX {bmrypax
M MX OCHOBHBIMM CBOWCTBaMH, 3HaHUE TeopeM, GopMyn M ymMeHHE UX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TCOPEMBI M HAXOUTh HECTAHJAPTHBIC CIIOCOOBI PEIICHUA 3a1a4;

q)OpMHpOBaHHe YMCHHA PpacrioszHaBaTk Ha HYEpTEXKAX, MOACIHAX H B peajlbHOM MHUPE
MHOTOTPAHHMKH H TEJIa BPAUICHHA, KOHCTPYUPOBATH T€OMETPUYECKUE MOJIENIH;

dopMupOBaHHE ~ TOHMMAaHHA  BO3MOJKHOCTH  aKCHOMAaTHYECKOTO  MOCTPOCHHSA
MaTeMaTHYeCKUX TEeOpHii, (OPMHPOBAHHE IOHMMAHUS POJIM AKCHOMATHKHU IIPH MPOBEICHUH
pacCyKICHHM;

(dopmHpOBaHHE YMEHHS BIIAJeTh METOAAMH J0Ka3aTelbCTB U AJTOPUTMOB peIleHHS,
YMEHHsI WX [IPUMEHSATh, TNPOBOJHMTL JIOKA3aTEJIbHBIC pPACCYKICHUS B XOJE PEIICHHUS
CTepeOMETpHYECKHX 3aja4d H  33alad ¢ I[paKTHYSCKHM  COICPKaHHEM, (popnmpoaaﬂue
NpPEACTaBICHU O HEOOXOJMMOCTH JOKa3aTeJbCTB MPH OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEP/KACHHIH U POJIU aKCHOMATHKH B NIPOBEACHHH JICIYKTHBHBIX PacCy KICHHI,

Pa3sBUTHC M COBCPHICHCTBOBAHHME HWHTCIUICKTYAJIbHBIX H TBOPYUCCKHX criocobHocTEH
00y4aromuxcs, IMO3HABATEIBHON AKTUBHOCTH, MCCIEIOBATEIBLCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS, HHTEpeca K H3y4YEHUIO TCOMETPHH;

(popMmupoBaHHe (PYHKUMOHAJIBHOM TIpPaMOTHOCTH, PEJIEBAHTHOM TI'E€OMETPHM: YMCEHHs
pacro3HaBaTh INPOSBIEHUS TEOMETPHYECKHUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CHTYAIHAX U MPH U3YYCHUH APYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJNMPOBAHMS PEAJbHBIX CHTYallHH, WCCIeI0BaAHUS
MOCTPOEHHBIX MOJIEJIEH, HHTEPITPETALIMH MTOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH CcOJIepKATEBHBIMU JIHHUSAMH yueOHoro kypca «['eomerpus» B 10-11
Knaccax ABIAIOTCA: «lIpsMblc W IIOCKOCTH B mHpocTpaHCTBe», «MHororpanHukm», «Tena
BPALLICHHU A, «Bekr OPkI H KOOPJAHHATEI B IIPOCTPAHCTBEY, ((,HBH?KGHHS( B [IPOCTPAHCTBEY.



Chopmynuposannoe Bo @I'OC COO TtpebdoBaHHe «yMETh ONEPHPOBATH MOHATUSIMH»,
pesieBaHTHBIMH T'€OMETPHUH Ha yriy0naéHHOM ypoBHe 00yuenus B 1011 krnaccax, oTHOcUTCA KO
BCEM cCOJep KaTelIbHbIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKHX YMEHHI
pacripefiesiseTcsi He TOJIBKO [0 COJepKaTelbHbIM JIMHUAM, HO M IO rojam oOydYeHHs.
Copmepxanue oOpa3oBaHusi, COOTBETCTBYIOIEe TMPEJIMETHBIM pPe3yJbTaTaM OCBOCHMS
denepanbHOil pabovel MporpaMMbl, pacipeIeICHHBIM 110 TOaM 00y4eHHUs, CTPYKTYPUPOBAHO
TakiM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BONpOCaM OOydaroHmecs
oOpailjanuch HEOIHOKPATHO. DTO MO3BOJAET OPraHU30BaTh OBJIAJCHHE TE€OMETPHHECKUMHU
MOHATHSMHM W HAaBBIKAMH IIOCJICOBATCIIBHO M IOCTYNATEIBLHO, ¢ COOJIIOJCHHEM NpPHHINIA
MPEeMCTBEHHOCTH, a HOBBbIE 3HAaHMS BKJIIOYaTh B OOIIYID CHCTEMY TI'€OMEeTPHUYeCKHX
npeAcTaBiIeHni 00y4alonMxcs, pacumpss U yriayonasa e€, o0pasys MpoYHbIE MHOMKECTBEHHBIE
CBSI3H.

[Tepexo/ K M3y4eHHIO FEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE I103BOJISAET:

co3iare ycnoBus Juisl auddepeHuManud o0yuyeHus, MOCTPOCHHS HHIAMBHIYAIbHbBIX
oOpa3oBaTenbHBIX MporpaMM, oOecreunTbh YriyOnEHHOE M3Y4YEHHME TEOMETPUH  Kak
cocrapistoieit yuebHoro npeamera «MareMaTukay;

MOJIrOTOBUTh 00YYAIOMIMXCS K NPOJAOKEHHIO H3YYEHHsI MATEMAaTHKU ¢ Y4ETOM BhIDOpa
Oynymieit mpodeccun, obecnieynBas NPEeeMCTBEHHOCTL MEXTy 00IIMM M npodecCHOHAIbHBIM
oOpa3oBaHUEM.

Ha usyuenne ydeOHoOro kypca «l'eomerpus» Ha yriyOnéHHOM ypoBHe orBojutcs 204
yaca: B 10 knacce — 102 yaca (3 yaca B Heznenio), B 11 knacce — 102 yaca (3 yaca B HeZemio).

COJAEPKAHHE OBYUYEHUSA
10 KJIACC

IIpsiMble H NJIOCKOCTH B IPOCTPAHCTBE

OcuoBHble TOHATHS cTepeoMmeTpun. Todka, npsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTne 00 aKCHOMATHHECKOM TOCTPOCHHH CTEPEOMETPHHM: AKCHOMBI CTEPEOMETPUHM W
CIICJICTBHS U3 HHUX.

BsaumHOe pacronoxkeHue npsiMbIX B IIPOCTPAHCTBE: IEPECEKAOIIUECS, NapalieIbHbIE U
CKpemuBaromuecs npaMele. [Ipu3Haku ckpemmBaomuxcs npamMelx. [lapannensHocTs npAMBIX
U TJIOCKOCTEH B MPOCTPAHCTBE: MapajUIC/IbHbIC IPSIMBIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
NpsAAMBIX, NapayieIbHOCT  NpsAMOH M mockocTd. [lapamuiensHoe W LEeHTpalbHOE
IIPOEKTUPOBAHHE, u3obpaxenue  uryp. OcHOBHBIE ~ CBOMCTBA  Iapamie/bHOro
npoexkthpoBanus. M3o0paxkenne ¢uryp B mapamienbHOH — MpoeKuMH.  YTbl  C
COHAIPABJICHHLIMU CTOPOHAMHM, YIoJl MEX/y HNpsSMbIMU B ImpocrpaHcTse. [lapaiuiensHocTs
MJIOCKOCTEH: napaie/ibHble TIOCKOCTH, CBOMCTBA napajielibHbeIX rockocreil. [Ipocrekinme
MPOCTPAHCTBEHHBIE (PUIYPBI HA TUIOCKOCTU: TETPadp, NapauieNenune, NOCTPOCHHE CeUCHHI.

[lepnieHOUKYIAPHOCT, TNPAMOM W IUIOCKOCTH: TMCPICHIMKYJISPHBIC TIPAMBIC B
NPOCTPAHCTBE, MPAMBIE IApa/ule/ibHbIe W IEPHEHJUKYIAPHbIE K IUIOCKOCTH, [PU3HAK
NEPIIEHAMKYJAPHOCTH TIPAMOH M IUIOCKOCTH, TeopeMa O MpsMOH NEpIeHIUKYJIAPHOH
m1ockocTH. OpTOroHaNnbHOE NPOCKTHpOBaHue. [leprneHANKyIAp H HAKJIOHHBIC: PACCTOAHHE OT
TOYKH JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSAMOM JIO TIOCKOCTH, ITPOEKLIHS (PUIYPBl Ha TUIOCKOCTD.
IlepnenauKynApHOCTS IUJIOCKOCTEH: TMPU3HAK MNEPHEHIMKYIAPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX nepreHauKyIapax.



Yrnel B OPOCTPAHCTBE: Yrod MEKIy MOpsMOil M TJIOCKOCTBIO, ABYTPAHHBIM yroi,
JMHEHHBIN yros AByrpaHHoro yria. TpéxrpaHHblii © MHOTOTpaHHbie yribsl. CBOICTBA MIOCKUX
YIJI0OB MHOTOrpaHHoro yriya. CpolcTBa IUIOCKMX M JIBYTPaHHBIX YITIOB TPEXIPAHHOIO yrija.
Teopembl KOCHHYCOB M CHHYCOB JUISL TPEXTPAHHOT'O yIJia.

MHuororpaHHUKH

Bujabl MHOrOTpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: n-yronapHas mnpH3Ma,
npsiMasi M HaKIIOHHAsl NMPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunes,
NpsIMOYTOJIbHBII Mapauienenunea] M ero cpoiictBa. Kparuaiiiive nyTd Ha MOBEPXHOCTH
MHOrorpanHuka. Teopema Diinepa. [Ipocrpancteennas teopema [Indaropa. [Iupammma: n-
yroibHasi IHUpaMuja, NpaBWibHass W yceu€éHHass nupamujbl. CpoiicrBa pédbep W OOKOBBIX
rpaHel MpaBUIbHOM mHpamMu/bl. [lpaBuiabpHBIE MHOTOTPAHHUKM: IpaBUJIbHAA TIpHU3Ma H
NpaBUIIbHAS MUPAMUIIA, MPABUILHAS TPEYrolibHAs MUPAMHUIA U TPABUIBHBIH TeTpasdiap, KyO.
[TpencTaBiienne o npaBHIBHBIX MHOTOIPAHHUKAX: OKTa3p, AOACKAdIp U HKOCadap.

Bhruucnenue 35eMeHTOB MHOTOIPAaHHHKOB: pEOpa, auaronand, yrisl. [lnomans 6oxkoBoi
NOBEPXHOCTH W TOIHOW TOBEPXHOCTH MNPAMOH MNPHU3MbI, TUIOLIAAL OCHOBAHWM, TeopeMa o
OOKOBOH TOBEPXHOCTH MpsaAMOIl Tpu3Mbl. [Imontaaer OOKOBOH MOBEPXHOCTH U TMOBEPXHOCTH
NPaBHIIBHOM MUpaMHJIbI, TEOPEMa O IJIOMAAH YCEUEHHOM MUpaMuJibl.

Cummerpust B NMpoCTpaHCTBE. DJIEMEHTbl CHMMETPHH IIPABUJIBHBIX MHOTOIPAaHHHKOB.
CummeTpusi B TIPAaBWIBHOM MHOTOTPaHHMKE: CHUMMETpPUSI Tapajuicienuinea, CHUMMETPUs
NPaBHJIBHBIX MPH3M, CHMMETPHS MPAaBHIBHOH TUPAMH/IBL.

BekTopbl H KOOPAMHATEI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B MNPOCTPAHCTBE, HYJEBOH BEKTODP, UIMHA HEHYJEBOrO BEKTOpa,
BEKTOPbl KOJUIMHEApHbIE, COHANpaBJICHHbIE W HPOTHBOIOIOKHO HAlPABJICHHBIE BEKTOPBI.
PasencrBo BekTOpoB. JleHCTBHS C BEKTOpaMH: CIIOKEHHE M BBIYATAHHE BEKTOPOB, CyMMa
HECKONILKMX BEKTOPOB, YMHOKEHHE BekTopa Ha uucno. CBOWCTBA CIIOKEHUST BEKTOPOB.
CaoiicTBa yMHOXKCHHSI BeKTOopa Ha 4ucino. [loHsaThe kommiaHapHble BekTOpbl. [lpusnHak
KOMIUIAHAPHOCTH Tpéx BekropoB. [IpaBuio mapamnenenunena. Teopema 0 pasiiokeHUH
BEKTOpa 1O TpEM HEKOMIUIAaHApHBIM BeKkTOpam. IlpsmMoyronbHas cucrema KOOpPAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBA3b MEKIAY KOOPAHMHATAMH BEKTOpa U KOOpAUHATaAMU
TOYeK. Yros Mex1y BekTopamu. CKallspHOE IIPOU3BE/IeHHE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[TonsTus: nuauMHApPUYECKas IOBEPXHOCTh, KOHHYECKas IIOBEPXHOCTh, cepudeckas
MOBEPXHOCTH, OOpasyiomue noBepxHocTed. Tenma BpamieHus:: HWIHHAP, KOHYC, YCEUEHHbBIH
KOHYC, cdepa, map. BzanmHoe pacrnonoxkeHue cepbl U MIIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M3zoOpaskeHwe Ten BpanleHWs Ha IUIOCKOCTH. Pa3pépTka UMIMHApPAa W KOHYca.
Cummerpus cdepnl U mapa.

O6béM. OcHoBHbie cBoiicTBa 00béMOB Ten. Teopema 00 00bEMe MPAMOYTrOALHOTO
napajuienenunesa 1 ciaeactsus nu3 He€. OOBEM NpsMOM M HAKIOHHOW NPHM3MBI, IHIHHJPA,
nupaMuibl 1 konyca, O0BEM 11apa U 111apoBOro CerMeHTa.

KomOunauum Ten BpallleHUs W MHOTrorpaHHukoB. Ilpu3ma, BrnucaHHas B IIMIMHID,
onucaHHas okono mwmHapa. [lepeceyenne cdepsl n mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl rockocThio. [Tonarne MHOrorpaHHMKa, ONMUCAHHOTO OKOJIO cepsl, chephbl, BIUCAHHON
B MHOTOTPAHHUK HJIM TEJIO BPALLCHHA.

[Lnomans MOBEPXHOCTH LUINUHAPA, KOHyca, miomais chepsl U eé yacreil. [loqodue B
npocrpadctBe. OrTHomieHHe 0O0BEMOB, IUIOIAJCH IOBEPXHOCTEH MOJMOOHBIX  uryp.



[IpeoGpa3oBanue nomodus, romorerus. Pemenue 3aqau Ha IJIOCKOCTH € MCIMOJB30BAHHEM
CTEPEOMETPHUECKHUX METO/IOB.

[ToctpoeHue ceueHHMH MHOTOIPaHHMKOB W Tel BpaIlCHMs: CeYEHHMs LIHJIHHIpA
(napanjenbHo M NEPHEHIMKYISAPHO OCH), Ce4eHHMs KOHyca (napajulelibHble OCHOBAHHUIO M
NPOXOJSLINE Yepe3 BEpIINHY), CEYEeHHs 1Iapa, METObl OCTPOEHHS CEYEHHI: MEeTOJ CIeJIOB,
METOJ1 BHYTPCHHETO MPOCKTHPOBAHUSA, METO/] IEPCHOCA CEKYILICH MIOCKOCTH.

BeKkTophl M KOOPAHHATHI B IPOCTPAHCTBE

Bektopel B 1mpoctpaHcTBe. Omnepauuu Haja BEKTOpaMH. BekropHoe yMHOMKEHHE
BeKTOpoB. (BOMCTBA BCKTOPHOrO YMHOXKCHMA. llpAMoyronbHas cucTeMa KOOpAHMHAT B
npocrpancTee. KoopauHatel BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopauHarHO-
BEKTOPHBIN METO/I IPU PELICHHUH FEOMETPHYECKUX 3a/1a4.

JABHAKeHHS B IPOCTPAHCTBE

Jsuxenns mnpocrpancrBa. OroOpaxkenus. J[BuskeHus W paseHcTBO ¢uryp. OOmme
CBOMCTBA JBIWKEHHH. BHUBI JBUXKEHUH: NapasielbHbli [EPeHoC, HEeHTPalbHash CUMMETPHS,
3epKajbHAas CHMMETPHs, MOBOPOT BOKPYT mpsamoi. IIpeobpazoBanus momobusi. [lpsimas u
cepa Diinepa.

INIAHUPYEMMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBIM YPOBEHDB) HA YPOBHE CPEJJHET'O
OBIUEIO OGPA3OBAHUA

JJMYHOCTHBIE PE3YJ/IbTATHI

1) rpa:kaanckoe BOCIMTAHHE!

c(hOpMHPOBAHHOCTh TPAKITAHCKOW TMO3MIIMKA  OOY4alOIIErocs KakK aKTHBHOTO H
OTBETCTBEHHOI'0 4YJIeHa POCCUICKOro oO0IlecTBa, MpejCcTaBlIeHHe O MareMaTHYeCKHX OCHOBax
(OYHKIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYpP, SBJIEHHH, MpoLedyp IpaxkiaHckoro obuiecrsa
(BpIOOpBI, OOPOCHI W APYroe), yMEeHHe B3aHMO/IEHCTBOBATh C COIMATLHBIMM MHCTUTYTAMHU B
COOTBETCTBHY C UX (DYHKIMSIMH M Ha3HAYCHHEM;

2) naTpuoTHYECKOe BOCIIHTAHKE!

c(hOpMHUPOBAHHOCTH POCCHHCKON IPaskJIaHCKOW MJACHTHYHOCTH, YBAKECHUS K MPOLULIOMY
H HacTOALLIEMY POCCHMCKOH MaTCMaTHKH, LICHHOCTHOC OTHOLICHHE K JOCTH/KCHHUAM
POCCHICKMX MaTeMAaTHKOB M POCCHICKOM MareMaTH4eCKOW IIKOJIbI, WCIIOJIb30BAHUE ATUX
JIOCTHAKEHHI B JIDYTUX HayKax, TEXHOIOTHAX, cepax IKOHOMHKH;

3) 1YXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HAaHWE JYXOBHBIX [LEHHOCTEH pPOCCHHCKOro Hapoja, C(OpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, YTHYECKOrO MOBEIEHHS, CBA3AHHOIO € NMPAKTUYECKHM IPUMEHEHHEM
JIOCTH)KEHHMIT HAayKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHHME JIMMHOTO BKJAna B MOCTPOCHHE
YCTOHYHBOIO Oy IyIICro;

4) 3cTeTHYECKOE BOCIIHTAHUE:

OCTETHYECKOE  OTHOLIEHHE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OO0BEKTOB, 3a/1ay, pEIICHUI, pacCyXICHMI, BOCIPUUMYHBOCTh K
MaTeMaTHYECKHAM acIeKTaM pas3/In4HbIX BH/IOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHMe:

chOpMHUPOBAHHOCTh YMEHHMsS TIPUMEHATh MaTeMaTH4YeCKHWe 3HaHHA B HHTEpecax
3J10pOBOro M Oe3onacHoro obpasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J/I0POBBIO



(3mopoBoe nuTaHue, cOaJaHCHPOBAHHBIA PEXKUM 3aHATUI M OT/]bIXa, peryjspHas (uznyeckas
AKTHBHOCTH), ()M3MYECKOE COBEPIICHCTBOBAHHE MPH 3aHATHAX CHOPTHBHO-0310POBUTEIbHON
JIESTEIIbHOCTBIO;

6) Tpy/0oBOE BOCIIMTAHHE:

FOTOBHOCTb K TPY[ly, OCO3HAHHE IIEHHOCTH TPYA0II00Us, HHTEPEC K PA3IUYHBIM cepam
npoeCCHOHANBHOMN ICATCIBHOCTH, CBA3aHHBIM C MAaTCMATHUKOH H ¢ MPUIOKCHUAMH, YMCHHUC
coBeplaTh OCO3HAHHBIA BBIOOP Oyaymied npodeccud M peanu3oBLIBATE COOCTBEHHBIE
JKM3HEHHBIC [J1aHBl, TOTOBHOCTH M CIOCOOHOCTH K MATEMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUI0 HAa NPOTAKCHUH BCECH JKHM3HH, TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B
peLIeHNH [TPAKTHYECKUX 3a/1au MaTeMaTHUECKO HarpaB/IeHHOCTH;

7) 3K0JIOTHYECKOE BOCIIHTAHHE:

cOpMHPOBAHHOCTL 9JKOJIOTMYECKOIl KYJNbTYphl, TMOHMMAHHE BIMSHHUS COLIMANBHO-
IKOHOMMYECKHX TPOLIECCOB HAa COCTOSHHE MPUPOJAHOM M COLMAIBHOWH Cpejibl, OCO3HAHHE
rnodalbHOr0  XapakTepa  9JKOJIOTMYECKHMX  MpoOdiieM, OpHEHTalMs Ha  [pHUMEeHeHHe
MaTeMaTHYeCKHX 3HAHHWW JUIs PeleHus 3a1a4y B 00JacTH OKPYKAIOLIeH Cpelbl, NIaHUPOBaHKE
MOCTYIIKOB H OIICHKH WX BO3MOJKHBIX MTOCIIE/ICTBUH IS OKPYKAIONICH CPEBI;

8) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

copMUPOBAHHOCTL MHPOBO33PEHHsA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOMN MPAaKTUKU, TOHUMaHUEC MaTEMAaTUYECKON HayKu Kak cdepsl
4eJI0BEYCCKOH JACATEIbHOCTH, ITANOB €€ Pa3sBUTHA U 3HAYMMOCTH VIS PAa3BUTHA LIMBHIIN3ALNH,
OBJIA/ICHUE S3BIKOM MAaTEMATUKH M MAaTeMaTH4YeCKOH KyJIbTYpoH Kak CpPeJCTBOM I103HAHMS
MHpa, TOTOBHOCTb OCYIECTBIATh MPOEKTHYID M  HCCIEI0BATENbCKYI0 ACATENbHOCTD
HH/IMBHYQJIHO U B IpyIIIIe.

METAIIPEJIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHSA

ba3zoBbie Jiloruueckmne JeicTBuA:

BLISBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTH4YECKHX OOBEKTOB,
MOHATHH, OTHOIICHUN MEKIy TMOHATHSIMH, (OPMYIHPOBATh OMNPEJCICHUS TTOHSTHIA,
YCTaHABJIMBATh CYIIECTBEHHBIH IPU3HAK KIacCH(UKALMK, OCHOBAaHWUA Ui 0000IIEeHHUs U
CpPaBHEHHA, KPUTEPHH TTPOBOJAMMOIO aHAJIN3A;

BOCHIPUHUMATh, (POPMYIUPOBATE M MPeoOpa3OBBIBATH CYXKACHUS: YTBEPAHTEIbHBIC U
OTpULIATEIbHbIC, €/IHHUYHBIC, YACTHBIC M 00IIHE, YCIOBHbBIC,

BBISIBJISITH MaTeMaTH4eckie 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOpeuUs B (akTax,
JMAHHBIX, HAOMIAEHWSIX ¥  YTBEPKACHUAX, MNpeliaraTh KPHTEPUHA Ui BBIABJICHUA
3aKOHOMEPHOCTEH U NPOTUBOPEYHIA;

JIeJ1aTh BbIBO/BI € MCIOJb30BAHHEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX H HMHIYKTHBHBIX
YMO3aKII0UeHHU N, YMO3aKIIOUEHHUN 110 aHAJTIOTHH;

NIPOBOJAUTE CAMOCTOATCIBHO J0KAa3aTEIbCTBA MATCMAaTHUCCKUX YTBCPIKICHH (MIPAMBIC H
OT NPOTHBHOIO), BBICTPAHUBATL APrYMEHTAIMIO, NPUBOAMTE MNPUMEPbl H KOHTPIPHMEPHI,
000CHOBBLIBaTH COOCTBEHHBIE CYIKIEHHSI U BBIBOJIBI;

BBIOMpAaTh CIOCO0 perieHus yd4eOHOHM 3a7aud (CpaBHMBaTh HECKOJBKO BapHAHTOB
perieHus, BbIOMpaTh HauboJiee TMOAXOAIMI ¢ Y4ETOM CAMOCTOSTENBHO BbIJIEIEHHBIX
KPHTEPHUEB).

ba3zoBbie ucciiegoBaTeIbLCKHE JelCTBHA:



UCIIO/IB30BaTh  BONPOCHI  Kak  MCCIENOBATELCKUH  MHCTPYMEHT  [O3HAHHH,
(hopMyIHpOBaTh BONPOCHI, (PUKCHPYIOIIHE MPOTUBOPEYHXE, TPODJIEMY, YCTAHABIMBATE HCKOMOE
U JJaHHOE, (POPMHUPOBATH FMIIOTE3Y, apI'yMEHTHPOBATH CBOKO 1O3HLIMIO, MHEHUE;

[POBOJMTE  CAMOCTOATEIBHO CIJIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEJOBaHHE T10
YCTAHOBIEHHIO OCOOEHHOCTEH MAaTeMAaTHYECKOro OObeKTa, SBJEHMS, MPOIecca, BISBICHHUIO
3aBUCHMOCTEH MeKIAy 00BEKTaMu, SIBJICHUSMH, IPOIICCCAMH;

CaMOCTOSTENLHO (hopMyIMpoBaTh 00ODIIEHHS M BLIBO(BI 10 pe3yJibTaTaM MPOBEAEHHOIO
HAOMIOACHHS, UCCIIEIOBAHNS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB
H 0000IIICHUI;

[IPOrHO3HPOBATE BO3MOKHOE PasBUTHE MPOLIECCA, A TAKXKE BBIABUIATH IIPEIIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHAX.

Pabora ¢ unopmanmei:

BBISABJIATE Je(PUUMTBI HH(OPMalLNK, JaHHBIX, HCOOXOAMMBIX /Ul OTBETa HAa BOIPOC H JUIA
pelIeHns 3a/1auu;

BbIOMpaTh WMHGOPMAIMID M3 HCTOYHMKOB pPa3jIMYHBIX THIOB, aHAIW3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATE HMHPOPMAIMIO pA3MUYHBIX BHAOB U dopMm
[peICTaBIICHUS;

CTPYKTYpUPOBaTh  MHGOPMALMIO, MPEACTaBIsATL ¢€ B pasauuHbix  (opMax,
WITFOCTPUPOBATE TPapUIecKu;

OLCHHMBATh HAASIKHOCTE HH(OPMALMK IO CaMOCTOATENBHO COPMYTHPOBAHHBIM
KPUTEPHSM.

KoMMyHUKATHBHBIC YHHBEPCATbHbIE YUeOHbIE TeiicTBHS

Oo6menue:

BOCHpPHHUMATh U (DOPMYIMPOBATH CYKACHUS B COOTBETCTBUM C YCIOBHSMHM M LEJISAMU
oOIIeHNs, ICHO, TOYHO, TPAMOTHO BHIPAXKATh CBOK) TOUKY 3PEHHUS B YCTHBIX U MHUCBMEHHBIX
TEKCTax, JaBaTb NOACHEHHSA I10 XOJly PEUICHHs 3aJladyd, KOMMEHTHPOBATh I10JIyYEHHBIH
pe3yJbTaT;

B X0ae 00Cy:KIeHHs 3a/laBaTh BOTMPOCHI MO CYIIECTBY 00CYkKIaeMOi TeMbl, TPOOIEMBI,
pemaeMoi 3a1a4yM, BbICKA3bIBATh W/CH, HALlEJICHHbIE HA MOUCK PEIICHMs, CONOCTABISITh CBOU
CYKJCHMS C CY/KICHMAMHM JPYIHX YYaCTHHMKOB JHajiora, oOHapy:KMBaTh pa3jiMuue H CXOICTBO
MO3HIIMIA, B KOPPEKTHOI dopme hopMyINPOBATh PA3HOTIACHS, CBOU BO3PAKEHHS;

MPEACTABNATE PE3YJbTaThl PCUICHHS 3afadd, SKCIICPUMEHTA, HCCICIOBAaHMS, TPOCKTA,
CaMOCTOSITeNIbHO BbIOMparTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aja4 [pe3eHTAlud |
0CcOOEHHOCTEH ayIUTOPHH.

Pery1siTHBHBIE YHHBepcaIbHble YueOHbIe JelicTBHSA

Camoopranusanms:

COCTABIIATH IJIaH, AJITOPHUTM pPEHICHHA 3aJa4H, BBIﬁHpaTB croco0 PELICHHUA C y'-IéTOM
HUMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOMHOCTEH, apryMECHTHPOBATh U KOPPCKTHPOBATh
BapPUaHThI PEIIEHUH ¢ y4ETOM HOBOH MHpOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIbHbBIH HHTE/JIEKT:

BJIAJICTh HABBIKAMH TI03HABATCIbHOH pPE(ICKCUU KaK OCO3HAHHS COBEPIIACMBIX
JIeMCTBUI M MBICIIMTEIILHBIX MPOLECCOB, HX PE3YJIbTATOB, BIANAETh CIIOCOOAMM CAMOIPOBEPKH,
CaAMOKOHTPOJIS MPOIIECCa U Pe3yibTaTa PEUIeHHsl MaTEMaTHHECKON 3a1a4u;



NpPEeABHIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTH INPH PEHIEHUH 337a4d, BHOCHTD
KOPPEKTHUBBI B NEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX, HAMJECHHBIX OIIHOOK,
BBISIBIICHHBIX TPY/HOCTE;

OLEHMBATh COOTBETCTBHE pe3yibTaTa LEeId M  YCIOBUAM, OOBACHATH IPHYHHBI
JMOCTWKEHUS] WM HEJOCTH)KEHHUS pe3yJIbTaTOB MEATelNbHOCTH, HAXOIUTh OMIMOKY, NaBaTh
OLICHKY MPHOOPETEHHOMY OTIBITY.

CosMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M UCHOJb30BATH MPEUMYILECTBA KOMAHIHON U HHAMBUIYAILHON paboTsl pu
pelleHuH Y4eOHBIX 3aJa4, NPUHUMATh LCIb COBMECTHOH JEATEIBHOCTH, IUIAHHPOBATH
OpraHu3alliio COBMECTHOH paloThl, paclpeaensiTe BUIbl padoT, 10roBapuBaThes, 00CYKIaTh
MPOLIECC M Pe3ysIbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMMNOBLIX dopmax paboTel (0OcyxkaeHus, 0OMeH MHEHHi, «MO3TOBbIe
IITYPMBI» M HHBIE), BBINOJHATH CBOK 4acTh paboOThl M KOOPJAMHHPOBATH CBOW JICHCTBHA C
IPYrHMH YJI€HAMH KOMaH]lbl, OLIEHUBaTh KayeCcTBO CBOEro BKJIaja B OOLMI NPOJIYKT 110
KPUTEPUAM, CPOPMYITHPOBAHHBIM Y4aCTHUKAMH B3aMMOICHCTBHS.

IMNPEIAMETHBIE PE3YJIbTATBI

K koniry 10 knacea o0yyaronmiics HayUuTCs:

e cBOOOIHO ONMEPUPOBATH OCHOBHBIMU MOHSATHAMHU CTEPEOMETPUM NPH PEIICHUH 3a]au
M TIPOBEJICHUN MAaTEeMAaTHYECKHX PacCyKICHUH;

® [IPUMCHITH AKCUOMbI CTEPEOMETPHM M CHIEACTBHA W3 HHUX [pPH peLleHUH
reOMETPUYECKHUX 3a]1a4;

e KIaccH(UIMPOBAThL B3AHMHOE PACIIONOKEHHE MPAMBIX B IPOCTPAHCTBE, MIOCKOCTEH
B IIPOCTPAHCTBE, NMPAMBIX H IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO ONEPHPOBATH MOHSATHUSAMH, CBSI3aHHBIMH C YIIIaMH B IPOCTPAHCTBE: MEXTY
MPSAMBIMU B [IPOCTPAHCTBE, MEXK/TY ITPAMOI U MIIOCKOCTBIO;

e CBODOJIHO ONEPUPOBATE MOHATHAMM, CBA3aHHBIMU C MHOTOIPaHHUKAMMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BH/bl MHOTOIPDAaHHHKOB (TIpH3Ma, MUpaMHJA,
MPSAMOYTOJIBHEIH Mapaenenune, Kyo);

e KinaccU(UUMPOBATH MHOTOTPAHHUKH, BEIOHUpast OCHOBAHMUS /IS KITacCH(UKAIIUHN;

e CBOOOJIHO OINEPUPOBATh TIOHSATUSIMM, CBSI3AHHBIMH C CEYEHHEM MHOIOI'DAaHHHKOB
TIOCKOCTBIO;

® BHINONHATH NapasielbHOE, HEHTPATLHOE M OPTOTOHAIBHOE MPOEKTHpoBaHue (uryp
Ha IJIOCKOCTB, BHINOJHATE H300pakeHHs QUIyp Ha IUIOCKOCTH;

® CTPOUTH CEYEHHS MHOI'OIPAHHUKOB Pa3/IMYHBIMU METOJAMH, BbIMONHITH (BBIHOCHBIE)
MIIOCKHE YEPTeKM M3 PHUCYHKOB TPOCTBIX OOBEMHBIX (UTyp: BHA CBEpXy, COOKY,
CHH3Y;

® BBLUUCIATH IUIOIAAM TOBEPXHOCTEH MHOTOIPAaHHMKOB (mpu3Ma, MOHpamuia),
TeOMETPHUECKHX TEJI ¢ IPHMEHEHHEM (OpMYJ;

e CBODOJIHO ONEPUPOBATH IMOHATHAMH: CHMMETPHs B TIPOCTPAHCTBE, LIGHTP, OCh H
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IUNIOCKOCTH CHMMETPHH (UTypBI;

e cBO0OIHO OMEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPAM M KOOpJAMHATAM
B IIPOCTPAHCTBE;

®  BBIIIOJIHATE ACHCTBHA HaJ BCKTOPaMU;



peniaTte 3ajadd Ha [J0Kas3aTeJIbCTBO MaTEMAaTHYECKHX OTHOIIECHUH H HaX0XIcHUE
FrCOMCTPHYCCKHX  BCIMYHH, TPHMCHAA  HM3BCCTHBIC MCTOABI IPH  PCHICHHH
MAaTEMaTHYECKHX 3a/1a4 MMOBBINICHHOTO W BBICOKOI'O YPOBHA CIIONKHOCTH;

MPHMCHATH HpOCTCﬁLL[HC [IporpaMMHEIC cpcacTBa H 3JICKTPOHHO-
KOMMYHHKAIIHOHHBIC CUCTCMEI ITPH PEHICHHH CTCPCOMETPHYCCKHX 3a/1a4,
H3BJICKATh, npe06paaorsbma*m H HHTEPIIPETHPOBATL HH (1)0[)1\43[],[—‘[[0 O

MPOCTPAHCTBEHHBIX TEOMETPHHYECKHX (UTypax, MPEeACTABICHHYI0 Ha YEpTekax |
pHCYHKaX;

MPUMCHATL [IOJIyUYCHHbIC 3HAHHMS Ha TNpPaKTUKE: CPABHUBATh U aHAIM3UPOBATh
peabHble CHTYallMH, IPUMEHATE H3YYEHHBIE MMOHATHSA B MPOILIECCE MMOUCKA PEIIEHHS
mMareMaTHyecku chopMyIHpOBaHHOH NpodaeMbl, MOIEIUPOBATE pealbHbIE CUTYAlUu
Ha sI3bIKC TCOMETPHH, HCCICIO0BAaTh MOCTPOCHHBIC MOJACIH C HCHOIb30BAHHEM
reoOMeTpUYEeCKUX TMOHATHI M TeopeMm, arrapara anredpsl, pemarb NpakTHYecKue
3a/1a4H, CBA3aHHBIC C HAX0XK/IECHHEM T€OMETPHYECKUX BEIHYHH;

MMETh TMPEJCTABICHUSA 00 OCHOBHBIX JTarax pa3BUTHA I'€OMETPHH KaK COCTaBHOM
94acTH (PyHIaMEHTa Pa3BUTHs TEXHOIOTHIA.

K konuy 11 kaacca o0yyaroummiics HayYuTCs:

CBOOOHO ONEPHPOBATH MOHATHAMHM, CBA3AHHBIMHU C IHUIUHIPHIECKONH, KOHMYECKOH 1
cepuyeckoil MOBEepXHOCTAMHU, 0OBACHATH CIIOCOOBI MOTY4EHUS;

OTEepPUpPOBaTh MOHATHAMH, CBA3aHHBIMU C TEJIaMH BPALICHUA: LHINHAPOM, KOHYCOM,
cepoit u mapom;

pacriosHaBaTh Tela BpalleHHs (LMIMHAP, KOHyc, cdepa M map) H OOBIACHATH
CIOCOOBI MOMY4EHHUS TEJ BPaIlCHHS,;

KIacCU(HUIMPOBATH B3aHMHOE PACTIOIOKEHUE Cepbl U MITOCKOCTH;

BBIYKCIISATh BEIMYMHBI AJIEMEHTOB MHOTOTPDAHHMKOB M TEN BpAIICHUSA, O0bEMBI U
IUIOMIA/IH TOBEPXHOCTEH MHOTOIPAHHHKOB M TEJl BPALICHHS, FEOMETPUYCCKUX TEIl C
MPUMEHEHUEM (POPMYIT;

CBOOOIHO ONEPHPOBATH MOHATHAMH, CBA3aHHBIMH ¢ KOMOHHALIMAMHU TEN BPALICHUA U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIUCAHHBIH B chepy U OMUCAHHBII OKOJIO Cepsl,
cepa, BIMCaHHAs B MHOTOIPAaHHUK WJIM TEJIO BPALICHUS;

BBIYHCIIATE COOTHOIICHHAA MEKIY ILIOMAASAMHI TOBEPXHOCTEH W 00bEMaMu MO100HBIX
TEI;

M300paKaTh M3ydaeMmbie (UTYPBI, BBINTOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH H3
PHCYHKOB MPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTEH CCUCHHS
TEJl BpalleHUs;

M3BJIEKATh,  MHTEPIPETHPOBATL M Ipeodpa3oBbBaTE  MHPOpPMALHKIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha 4epTekax u
PHCYHKaX;

CBOOOIHO OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OMEpaluy HaJl BEKTOPaMHU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI CUCTEME KOOPIMHAT;

pemiaTh TEOMETPHYCCKHE 3allaud Ha BBIYHACIICHHUEC VYIJIOB MEKAY MPSIMBIMH U
IUIOCKOCTSIMM, BBIYMCIIEHHE PACCTOSHUM OT TOYKW JI0 IUIOCKOCTH, B LIEJNOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAHHATHOTO METO/Ia MPU PEUICHUH;

CBODOHO OMEPUPOBATH MOHATHAMH, CBA3aHHBIMH C JIBUWKEHHEM B NPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUIA;



BBIITOJIHATE M300paKeHus: MHOIOIPaHHMKOB M Tell BPAILEHHUS IPH IapaljiesIbHOM
IIEPEHOCE, LIEHTPAIbHON CHMMETPHUH, 3€PKAJIbHOM CHMMETPHH, [IPY OBOPOTE BOKPYT
npsAMOH, mpeodpa3zoBaHus 1TOL00US;

CTPOMTH CCYCHHSI MHOTOTPAHHUKOB U TEl BpAIICHUA: CCYCHHUS [LUIUHIPA
(mapauienbHO W NEPHEHAMKYJIAPHO OCH), CEYeHHs KoHyca (napajiielbHbie
OCHOBAHUIO ¥ NMPOXOJAIINE Yepe3 BEPIIUHY), CEYEeHUs 111apa;

MCIONb30BATh METOJBI MOCTPOCHUA CEYCHHWH: METOI CJEN0B, METOJ BHYTPEHHETO
MPOCKTUPOBAHUSA, METOJ MIEPEHOCA CCKYIICH MIOCKOCTH;

JI0Ka3bIBaTh TCOMETPHUECKHE YTBEPKICHHS;

NPUMEHSITh TreoMeTpudyeckue (akThl I8 PELICHHsT CTEPEOMETPHYECKUX 3ajad,
MpEnoaaraloliX HECKOJIBKO 1IAroB PEIIeHHs, €CIH YCIOBHS IPUMEHEHHUS 3a1aHbl B
SABHOM M HCABHOU (opme;

pelmiaTh 3ajJa4M Ha [10Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOLICHHH M HaXOQKICHHC
reOMETPUYECKUX BEITHYHH;

NPUMEHSTh [IPOIPAMMHBIE CPEJICTBA M JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MpPH PEILICHHH CTEPEOMETPHUECKHX 3a7ady;

MPHMEHATL TOJYYEHHBIE 3HAaHMS Ha MNPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATHL U
OLICHUBATh pealbHbIC CHTYalUWH, [PHUMEHATb H3YYEHHBIC IIOHATHSA, TEOPEMBI,
CBONWCTBA B IMIpOLECCE TMOMCKA PpelleHHus MaTeMaTudeckH CcQopMyIMpoOBaHHON
MpoOIeMbl, MOJIEIHPOBATh PealbHbIe CUTYallUd Ha SI3bIKE FEOMETPUH, MCCIIEN0BaTh
MOCTPOCHHBIE MOJENU C MCIOJb30BAHHEM TIEeOMETPHYECKHX TOHATHI M TeopeM,
anrapara ajireOpebl, peliaTh MNPaKTHYECKHE 3aJ1a4d, CBA3aHHBIE C HaXOXKICHHEM
reOMETPUYECKUX BEITHYHH;

MUMEeTh TPEJCTaBleHHs 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUH KaK COCTaBHOMN
4acTH (PyHJaMEHTa Pa3BUTHA TEXHOIOIHH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosnuecTBO 4acos

Ne HanmeHoBaHHe pa3ie/ioB H TeM ” - JJeKTpoHHBIe (HH(POBLIE)
n/n NPOrpamMMbl Beero SR IpEaLRIEE PAKTHYECKH | oGnazopaTe/ibHbIe pecypehbl
padoTsi e padoThl
https://academy-content.apkpro.ru/
1 BBejienue B CTEPEOMETPHIO 21 1 0 lesson/5e88f16a-c240-48cc-9adb-
db2cab0bdbf7
B3aiMHOE DACIONOKEHHE HIDSIMIX B https://academy-content.apkpro.ru/lesson/
2 ' p P 6 0 0 8cee3722-2d1¢-49bd-935¢-93341c0ca3be
NPOCTPAHCTBE
3 [TapannenbHOCTb IPAMBIX U p ] 0
MJI0CKOCTEH B IPOCTPAHCTBE
[leDHeHIHKY ISDHOCTD TIDSMBIX I https://academy-content.apkpro.ru/lesson/
4 PHEHA Vy p p 25 1 0 29832d4a-1fd3-404d-8edb-c55b7c¢7321c8
MJIOCKOCTEH B IIPOCTPAHCTRE
https://academy-content.apkpro.ruflesson/
5 Vsl u paccToaHHUS 16 1 0 4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/
6 MHororpaHHuKH 7 1 0 alfaad34-6352-4200-a4aa-e8f21b34170e
7 BekTopsl B npocTpaHCTBE 12 1 0
2 [ToBTOpenue, 0600IICHHE U 7 3 0
cUCTEeMAaTH3aIMs 3HAaHUH
OBLIEE KOJIMYECTBO HACOB I10 102 9 0
ITPOI'PAMME




11 KJIACC

Koaun4yectBo yacos DNIeKTPOHHLIE
HanmenoBaHme pa3iesioB H TeM uuppoBbIe
Ne i/ e Koutpoabusl | TpakTuueckue (up )
porpamMmel Beero obpasoBare/ibHbIE
e padorbI padoThbI
pecypchl
1 AHanuTHYECKAsi TEOMETPHUs 15 1 0
) [ToBTOpEHHE, 0606memje H 5 | 0
cUCTeMaTH3alus 3HaHHH
O6BEM MHOTOrpaHHUKA 17 I
4 Tena Bpamenus 24 1
5 [Tnomanu moBepxXHOCTH U 00BEMBI 9 i 0
KPYTJIBIX TEJI
6 JBrxeHus 5 1 0
; [ToBTOpEHuUeE, oﬁoﬁmm?e H 17 ) 0
cHCTeMaTHU3aIis 3HaHUH
OBIILEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 8 0




YYEBHO-METO/MYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

1;

MMPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS1 VHEHUKA

Maremartuka. ['eomeTpus, 11 knace/ Mepznsak A.TI'., Homuposcekuii JI.A., Tlonskos B.M.;
nox penaxuueii Ioxonsckoro B.E., O0miecTBo ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO
N3natenwekuii nentp « BEHTAHA-T'PA®Dy»; AkumonepHoe oOiiectBo «M3narenbcTBo
«ITpocBemienue»

Maremaruka. ['eomerpus, 10 xnace/ Mepsnsak A.I'., Homuposckuit JI.A., [Tonskos B.M.;
non penakuueit [Tononsckoro B.E., O0uiecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO

Uz narensckuii nentp «BEHTAHA-T'PA®»; Axumnoneproe oduiectBo «M3narenbetso
«IIpocsemenne»

JI.C.Atanacsu ['eomerpus. 10-11 xmacesl: yuebHuk st 00111e00pazoBaTebHbBIX
opranu3anuii: 6a3oBblit U yriayonennsii yposuu.M.: [Ipocsemenue 2020r.

METOJHYECKHUE MATEPHAJIBI 1JI51 YVYUTEJISA
1.

CrtepeomeTpus Ha TOTOBBIX yeprekax u makerax/B.U. Capuenko, M.B. KpbuioBuu. -
Munck:Cap-Bur,2014,-96¢.

['eomeTpus: 3anaun Ha rOTOBBIX uepTekax s nmoarotoBku k EI'D: 10-11 kmacerr/ 3.H.
banasn.-Pocton//1: ®ennkc, 2013, - 213c¢.

JI.C.Aranacsan ['eomerpus. 10-11 xnacceel: yaeOHuk st 0011e00pa3zoBaTe/IbHbIX
opranu3aruii: 6a30Bblil u yrioyonennsrii yposau.M.: IIpoceemenue 2020r.

Nuenckas M.A. 'eomerpusi Kontponbubie padotel. 10-11 kmacesl: yuebHoe nocobue s
o0uieoOpaszoBaTebHbIX Opranudzanui: 0aszoselii yposenb/ M.: [Ipocsemenue 2019r.
Nuenckas M.A. 'eomerpusi. CamocTosiTennbHbIe padoThl. 10 ki1ace: yueOHOE nocobue Jyist
o011eo0pa3oBaTenbHbIX Oprauusaiuii: 6a3oseiil yposens/ M.: [Ipocserienue 2018r.
M.A. Caaksan, B.®.Byrty3sos. [Toypounblie paspadotku 1o reomerpun 10-11 kiace. M.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU

HUHTEPHET

[a—

Poccuiickuii mopran oTkpeiToro oopasosanus http://www.openet.edu.ru/

2. @enepanbHbIA HHCTUTYT MEIarOTHYECKUX U3MEpeHui http:// www.fipi.ru/
3. Tlopran undopmannoHHoH noaaepkki EquHoro rocynapcTBeHHOro sK3aMeHa
http://www.ege.edu.ru/

4. MOCKOBCKHI IIEHTP HENPEPHIBHOIO MATEMaTHYECKOTO 00Pa30BaHUL
http:/www.mccme.ru/
5. Cerb TBOpUecKHX yuurenend. CooliecTBo yunuTenein MaTeMaTHKH

http://www.it-n.ru/communities

6. OrtkpoiTeiii Knace. CoobuiectBo «Mup MaTeMaTHKH»
http://www.openclass.ru/node/2367
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11.
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14.
15.
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23.
24,

I"azera «Marematuka» M3narensckoro joma «llepsoe ceHTsOps»
http://1september.ru/

OectuBans negarorundyeckux uneit « OTkpeIThIil ypok» («IlepBoe ceHTaOpsa»)
http://festival. | september.ru/

Ennnas xomiexkuuns wudposbix oOpasoBaTenbHbIX pecypceos hitp://school-
collection.edu.ru/

Caiit YMK CMupHOBbIX 110 reometpun s 7-11 kiaccos
http://geometry2006.narod.ru/

[eomeTpus — dIEKTPOHHBIH YpoK «MHoOroyronsHukm» — http://www.geometry-

exe.hl7.ru/
Maremaruka B OTkpbITOM KOsiemke http:// www.mathematics.ru/
UnrepHeT-noajep:xka yuureneit MareMaTiku http:/www.math.ru/

Allmath.ru — Bca matemaTuka B ox1HoM Mecte http://www.allmath.ru/

oOpa3oBaTenbHbIH MaTeMaTHYECKH calT hitp:/www.exponenta.ru/
Bes anemenrapnas MateMmaTuka: CpeJHss MaTeMaTHyecKas HHTePHEeT-1IKOJIa

http://www.bymath.net/

I'eomerpuyeckuii nopran hitp:// www.neive.by.ru/

3aj1a4M 110 reoMeTpUun: HH(POPMALIMOHHO-TIOUCKOBAs CHCTEMA
http://zadachi.mccme.ru/

Martematudeckue 3Tioab! http:/www.etudes.ru/

MaremaTudeckue oJUMITHAAbI U OJIMMITHAAHBIC 3aj1a4M http:/www.zaba.ru/
Meroauka npernojaBanus MareMaTiky http://methmath.chat.ru/

MockoBckad MaTeMaTH4ecKas OJIHMITHAaJ4a HIKOJABHHKOB

http://olympiads.mccme.ru/mmo
Caiit anemeHTapHoit marematuku Jmurpus I'yimuna http:/www.mathnet.spb.ru/

Caiit U3natensctBa «IIpocsemmenune» http:// www.prosv.ru
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