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NNOACHUTEJIbBHAS 3AIINCKA

['eomerpus siBisieTCsl OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpellHEro oOIiero oOpa3oBaHus, TaK Kak
o0ecrneynBaeT BO3MOXKHOCTb M3Y4YEHUs JUCLMIUIMH €CTECTBEHHO-HAyYHOW HAIIPAaBICHHOCTH M
NPeIMETOB T'yMaHUTapHOTrO IUKIA. [10CKONBKY JIorHYecKoe MBIIUIeHUE, (hopMupyemMoe npu U3y4yeHUn
00yyaroIuMuUCs TOHATUHHBIX OCHOB I'€OMETPHUH, IIPHU JT0KA3aTEIbCTBE TEOPEM M IOCTPOEHUM LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUH IPU PELICHUU N€OMETPUYECKHX 3a/ad, YMEHHUE BBIIBUTATh U OIPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIIOJIB3YIOTCS IIPU PEIICHHUH 3a/ad €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Lenb ocBoenust mporpamMmbl ydaeOHOro kypca «l'eomerpusi» Ha yriiyOJEHHOM YPOBHE — pa3BUTHE
UH/IMBUYAJIbHBIX CIOCOOHOCTEH O0OydYaromMXcsi NpU HM3YYEHUHM T'€OMETPUH, KaK COCTaBIAIOLICH
npeaMeTHoM obnactu «MaTtematuka 1 nHpopMaTHKa» yepe3 obecrieueHrne BO3MOKHOCTH IPHOOpeTeHUs
U UCTOJIb30BaHUs 0oJiee TITyOOKHX T€OMETPUIECKUX 3HAHUHN U NEHCTBUH, CIEIU(PUYHBIX TEOMETPHH, H
HEOOXOAUMBIX AJISl YCHEIIHOIO0 MNPO(ECCHOHANIBHOTO O00pa30BaHMs, CBA3aHHOIO C MCIIOJIb30BaHHEM
MaTEMAaTHKH.

[lpuopuTteTHBIMM 3afjayaMM Kypca TEOMETpUM Ha YrIIyOJIEHHOM YpOBHE, paCIIUpPSIOIUMU U
YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacumpeHue MpeACTaBICHUsI O TEOMETPHH KaK YaCTH MUPOBOW KYJIbTYPhl M (POPMUPOBAHUE OCO3HAHUS
B3aMMOCBSI3M F€OMETPUH C OKPYKAIOIIKUM MUPOM; (POPMUPOBAHKE NIPEICTABICHUS O IPOCTPAHCTBEHHBIX
¢urypax Kak o Ba)XHEHIIMX MaTeMaTHYECKHX MOJEISAX, MO3BOJIAIONIMX ONUCHIBATh M M3Yy4aTh Pa3HbIE
SBJICHUSI OKPY’KAIOLLEro MUpa, 3HAaHUE OHATUHHOTrO anmnapara 1o pasaeny «CrepeoMerpus» yueOHOTro
Kypca reOMETpHH;

(dopMUpOBaHHE YMEHHS BIAJAETb OCHOBHBIMHU IOHSATHUSMU O IPOCTPAHCTBEHHBIX (Urypax U HX
OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyd U yMEHHE HX TNPUMEHATh, YMEHUS JI0Ka3bIBaTh
TEOpEeMbl U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3aaY;

(dbopMUpOBaHHE YMEHMS paclio3HaBaTh Ha YEPTEKax, MOJENAX U B PEaAIbHOM MHUpPE MHOTOIPAaHHUKU U
Teja BpallleHusi, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIETH; (POPMUPOBAHNE TTOHUMAHUSI BO3MOYXKHOCTHU
aKCMOMATHUYECKOT0 TOCTPOCHUS MaTeMaTHYeCKUX Teopuid, (HOpMUpOBaHHE IOHMMAHUS pPOJIU
AKCHOMAaTHKU IPU IIPOBEIACHUH PaCCYXKICHUN;

(opMUpOBaHNE YMEHHUS BIaI€Th METOJIaMH JI0Ka3aTeJbCTB U aJlTOPUTMOB PEILIEHUs, YMEHUS UX
IIPUMEHSATH, TPOBOJIUTH JOKA3aTEIbHBIE PACCYXKIEHUS B XO/I€ PEIICHUS CTEPEOMETPUUYECKHX 3a]1a4 U
3aJa4 C MPaKTHUECKUM COZIepKaHHeM, (JOPMHUPOBAHUE MPEICTABIECHUS O HEOOXOJUMOCTH
JI0Ka3aTeIbCTB MPU 00OCHOBAHUN MaTeMaTHYECKUX YTBEPKACHUN U POJIM aKCHOMATHKHU B IPOBEJCHUN
JNEAYKTUBHBIX PAaCcCyKJICHH; pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYaIbHbIX U TBOPYECKUX
CHOCOOHOCTEHN 00yUaroMMXCsl, TO3HABATEIBHON aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHNUH,
KPUTUYHOCTH MBIIIUIEHUS, HHTEpeca K U3Y4EeHHUI0 reoMeTpun; opMupoBaHue GyHKIIMOHATILHON
IPAMOTHOCTH, PEJIEBAHTHON F€OMETPUHU: YMEHUS PACIIO3HABATDH IIPOSBICHUS F€OMETPUYECKUX ITOHATHH,
00BEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX )KU3HEHHBIX CUTYAUSX U MIPU U3YYEHUH JPYTUX Y4eOHBIX
IIPEMETOB, MTPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, MOAECIIMPOBAHHUSI PEATIbHBIX CUTYALUH,
UCCIIEI0BAHMS IIOCTPOCHHBIX MOJEIIEH, MHTEPIIPETALMY ITI0Jy4YEHHBIX PE3YyIbTaTOB.



OCHOBHBIMHU COZEP)KATEIbHBIMU JIMHUAMHU yueOHOro Kypca «l'eomerpusi» B 10—11 ximaccax sBAsIOTCA:
«IpsiMble W TUIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukun», «Tema BpameHus», «BekTopel u
KOOPJIMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

Cdopmynupoarnnoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPHPOBATH MOHATUSIMUY», PEICBAHTHBIMU
reoMeTpun Ha yriayonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCSI KO BCEM COJIEPKATEITHHBIM
JUHUSAM Yy4eOHOro Kypca, a (OpMUPOBAHHE JIOTMUECKUX YMEHUH pacmpenensercs He TOJIbKO M0
COJIepKaTeNIbHBIM JIUHUSM, HO U 10 ToAaMm oOydenus. CoxaeprkaHue oOpa30BaHUS, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3ylibTaTaM ocBoeHHs DenepanbHOil paboueil mporpaMmbl, pacrpeneNéHHbIM 0 To1aM
00y4YeHHs, CTPYKTYPHPOBAHO TAKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIUITHAILHBIM BOIIPOCAM
oOyuaroruecs: 00paIanuch HEOAHOKPATHO. DTO MO3BOJISET OPraHU30BATh OBJIAZICHUE T€OMETPUUECKUMU
MNOHATUSMM M HaBbIKAMU IIOCIEJOBAaTENIbHO U IOCTYNAaTeIbHO, C COOJIOACHHEM MPHUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIKOYAaTh B OOLIYIO CHUCTEMY I'€OMETPUUYECKUX IPEICTaBICHUM
00y4aromuxcst, pacupsis U yriryosss e€, o0pasyst IpOYHbIe MHOKECTBEHHBIE CBS3H.

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

co3aath ycioBus Wi AuddepeHnranuu o0ydeHus, TOCTPOCHUs MHAUBUIYaIbHBIX 00pa30BaTeIbHBIX
porpaMM, O0ECIeYHTh YrIIyOJEHHOE M3YYeHHE T€OMETPHM KaK COCTaBISIONICH y4yeOHOTro ImpemMmera
«Maremartuka,

MOJTOTOBUTh OOYYaIOIMUXCA K TPOJODKCHUIO W3YYEHHs] MAaTEMAaTWKH ¢ y4€ToM BbIOOpa Oymymei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKy OOLTUM U MPO(ecCHOHAIBHBIM 00pa30BaHHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» Ha yriayonéHHoMm ypoBHe oTBoautTcs 204 yaca: B 10 kiacce
— 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 ygaca (3 yaca B Heenio).



COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTepeOMeTpuHu. Touka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBo. [loHsTne 006
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
B3aumHOe pacnonoxeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECS, IapajlIC/IbHBIE U
cKpemuBamomuecss npsmsie. IIpusHakn ckpemmBaromuxcss npsmbiX. [lapannenbHOCTh HNPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: MApaJIENIbHbIE IPSIMBIE B IPOCTPAHCTBE, APAJUIEIbHOCTD TPEX MPSIMBIX,
MIapaJUICIBHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe M LEHTpPaIbHOE IPOEKTHUPOBAHUE,
n3zobpaxxenue guryp. OCHOBHBIE CBOMCTBA apaIJIeIbHOTO MTPOeKTHpoBanus. M300paxkenue puryp B
[IapaJUIEJIBHOM MPOEKUMU. YTJbl C COHAIpPAaBICHHBIMU CTOPOHAMH, YIOJ MEXAY IpSMBIMH B
npoctpaHcTse. [lapamienbHOCTh IIOCKOCTEN: NapajuleibHble INIOCKOCTH, CBOWCTBA MapajuleIbHBIX
iockocteil. [IpocTeiinmie mpocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadp, Napajuieenune],
MMOCTPOEHUE CEUCHHIA.

[lepnieHIUKYIAPHOCTD MPSAMOM U MJIOCKOCTHU: NMEPIEHIUKYIIIPHBIE NIPSMBIE B IPOCTPAHCTBE, NPSMBIC
[apajuleJIbHbIE U IEPIEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHAMKYISPHOCTH MNPSMON H
IIJIOCKOCTH, TEOpEeMa O MPSMOM MEPIEeHIUKYIAPHON MI0CKOCTH. OPTOrOHAIBHOE MPOCKTUPOBAHHE.
[lepneHuKyIsIp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSIHUE OT NPSMOU 10
IUIOCKOCTH, TPOEKUUs (UTrypbl Ha IUIOCKOCTb. IlepneHAuKyIspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIEHIUKYISPHOCTH ABYX MIOCKOCTER. Teopema o TpEX mepreHIuKyspax.

VYriael B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM W IUIOCKOCTBIO, IBYTPAHHBIA YIrOJI, JIMHEHHBIA YroJ
JBYTpaHHOTO yria. TpéXrpaHHbIi 1 MHOTOrpaHHbIe yIibl. CBONCTBA IJIOCKUX YIJIOB MHOTOI'PAHHOTO
yria. CBOMCTBA IUIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. lIpusma: Nn-yroinpHas mpusma, npsmas |
HaKJIOHHAasl MPU3MBbl, OOKOBas U MOJHAas MOBEPXHOCTh Mpu3Msbl. [lapamenenunen, npsiMOYroibHbIH
napajuleJienunes] U ero cpoicrsa. Kparuailiune nmyTw Ha MOBEPXHOCTH MHOTIOrpaHHUKA. Teopema
Oiinepa. I[IpoctpancTBenHas TeopeMa Iludaropa. [Tupamuna: N-yronbHasi nupamuaa, NpaBUibHas U
yceuéHHas nupamuabl. ColicTBa pédbep 1 OOKOBBIX IpaHel mMpaBuiIbHOW mupamuibl. [IpaBuiibHbIE
MHOTOTPaHHUKU: IPaBUJIbHAS NIpU3Ma U IPABWIIbHAS TMpaMK/ia, IIPaBUIIbHAS TPEYroJibHAs UPaMHIa
U TIpaBWIBHBIN TeTpasp, kyo. IIpeacraBieHne o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTA3P, 0JIEKadIP
U UKOCA3P.

Bbruncnenne 27€eMEHTOB MHOTOTPaHHHUKOB: péOpa, nauaroHanu, yriasl. Ilinomans 6GokoBoit
MOBEPXHOCTU M TOJHON MOBEPXHOCTU MPSIMOI MPHU3MBI, IUIOIIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMoN mpusMbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIIBHOM
MApaMU/Ibl, TEOpEMa O IUIOMAAN yCce4€HHOM mupaMuibl. CHMMETpHs B MPOCTPAHCTBE. DJIEMEHTHI
CUMMETPHUH ITPABUJIIbHBIX MHOIOTPaHHUKOB. CHMMETpHS B IPABUIBHOM MHOTOTPAHHUKE: CUMMETPUS
napajuleJenune1a, CAMMETPUS IPABUIBHBIX IIPU3M, CHMMETPHUS TPaBUIIBHON MTUPaMU/IBL.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[loHsATHS: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeNCTBUA C BEKTOpaMU: CIIOKCHHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha ynucio. CBOMCTBa ClI0)KeHNs BEKTOpOB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha unucio. [lonstue



KOMILIaHapHble BEKTOpPbI. IIpu3Hak komiuiaHapHOCTH TpEX BekTOpoB. [IpaBuio mapamienenunesna.
Teopema 0 pa3noXeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpsMoyrosbpHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpJAMHATAMM BEKTOpa U
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOE IPOU3BECHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[TonsTHs: UMAMHIPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, cepuyecKkasi MOBEPXHOCTD,
oOpa3ymolue noBepxHocTei. Tena BpalleHus: LHUIUMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3aumMHoe pacmonoxxenue cdepsl U MIIOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHHUs Ha MIIOCKOCTH. Pa3BépTka munmuapa u konyca. Cummetpus cepsl u mapa.

O6béM. OcHoBHBIE cBOICTBa 00BEMOB Ten. Teopema 06 00BEME MPSIMOYTOJIBHOTO MapallieNienunea
u cienctBus u3 He€. OObEM MPSAMON ¥ HAKIIOHHOW MPU3MBI, IUIUHAPA, THpaMUAbl U KoHyca. O0béM
11apa v MapoBOro CerMeHTa.

KomOunHnanmu Ten BpameHusi 1 MHOTOrpaHHUKOB. [Ipru3Ma, BOucaHHas B WIMHAP, OMMCAHHAS OKOJIO
uunHapa. [lepeceuenune chepsl M mapa ¢ miockoctbio. Kacanue mapa u chepbl IIOCKOCTHIO.
[ToHsiTHE MHOTOTpaHHUKA, ONMIUCAHHOTO OKOJIO chepbl, cepbl, BIMCAHHONW B MHOTOTPAHHUK HJIN TEJIO
BpAICHHS.

[Tnomans MOBEPXHOCTH HWIMHIPA, KOHYCa, TUIOmaab chepsl u e€ yacteid. [TomoOue B mpocTpaHcTBe.
OtHomenne 0o0BEMOB, IUIONIA/IEH MOBEepXHOCTeH mNomoOHbIX ¢uryp. IIpeoOpa3zoBanue momobwus,
romoreTHs. Perienue 3a1a4 Ha MJIOCKOCTH € MCIIOIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.
[TocTpoeHne ceyeHWid MHOTOTPAHHUKOB W TEJ BpAIICHUS: CEYCHHUS LWIMHIApA (MapaielbHO |
MEPIIEHINKYIISIPHO OCH), CEYEHHUs KOHyca (MapauieIbHbIe OCHOBAaHHMIO W IPOXOISIINE Yepes
BEPIIIMHY), CEYEHHUs IIapa, METOJbl IMOCTPOCHHs CEYSHMil: METOJ CJEI0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUS, METOJI IEpeHOCa CEKYIIEH MITOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsr B npocTpancTse. Onepanuy Haj BeKTopamu. BekTopHoe ymMHOKeHHE BeKTOpoB. CBoiicTBa
BEKTOPHOTO YMHOXeHHus. [IpsiMoyronpHas cucTeMa KOOpIWHAT B MpocTpaHcTBe. KoopauHater
BekTopa. PasnmokeHune BekTopa 1o 0Oaszucy. KoopanHaTHO-BEKTOPHBIM METOJ TpPU pPELICHUU
reOMETPUUYECKUX 3a7au.

J{BMKeHHS B IPOCTPAHCTBE

JBmxenus mpoctpancTBa. OtoOpaxkeHus. JIBwkeHus u paBeHCTBO ¢uryp. OOmme CBoOiCTBa
IBUKCHW. BUIbl ABWKEHUN: TapauielbHBIA TEepeHOC, ICHTPAIbHAs CUMMETpUS, 3epKaTbHAs
CUMMETpPHS, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus momgobust. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxkaganckoe BocnuTaHue: CHOPMHPOBAHHOCTH TPAXKTAHCKOW TO3UIMH OOYYArOIIETOCS Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHICKOro O0OIecTBa, MPEACTABIECHUE O MaTeMaTUYECKUX
OCHOBax ()YHKIIMOHMPOBAHMSI DPA3IUYHBIX CTPYKTYp, ABJICHUH, MPOIENyp Tpa’kJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI M JPYroe), YMEHHE B3aUMOJCUCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIHMSIMHU U HA3HAYCHHUEM;

2) maTpuoTHYecKoe BOCIHHUTAHHe: CHOPMHUPOBAHHOCTH POCCHHCKON Tpa)kTaHCKOW HICHTHYHOCTH,
YBaXEHUA K IMPOIUIOMY W HACTOSIIEMY POCCHICKON MaTeMaTHUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHSM POCCUKMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX
JOCTHKCHHUH B IPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIHMTAHHE: OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHIICKOrO Hapoja,
c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKU U ACSITEIIbHOCTBIO YUEHOT0, 0CO3HAHKE JINYHOTO BKJIAJIa B TOCTPOCHHUE
YCTOHYMBOTO OYIYIIETO;

4) 3cTeTM4YeCKOe BOCIIMTAHUE: SCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUYAsi 3CTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUI, PACCYKIECHUHN, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM
aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuueckoe BocmuTaHue: cHOPMUPOBAHHOCTH YMEHHS IMPHMEHSATh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 370pOBOro U OE30MacHOT0 o0pas3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J10POBBIO
(3mopoBoe THUTaHHE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHA W OTIbIXa, peryisipHas (uzndeckas
aKTUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHWE TIPU 3aHATHSIX CHOPTHUBHO-03I0POBUTEIHLHOM
NEeSTETbHOCTBIO;

6) TpyaoBoe BocnmHUTaHMe: TOTOBHOCTh K TpPYAY, OCO3HAHWE IEHHOCTH TPYAOTIOOUs, WHTEpPEC K
pa3nuuHbIM  chepaM  TpodeCcCHOHATBHOUW JIeATENbHOCTH, CBS3aHHBIM C MaTeMaTHKOM u eé
MPUJIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayimied mpodeccuu U Pearu30BLIBATH
COOCTBEHHBIC JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa TPOTSHKEHHHM BCEM KWU3HM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEUICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKON HaIMPaBJIECHHOCTH;

7) 3Ko0JIOTHYECKOe BOCIIUTaHHe: C(HOPMUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPhl, IOHUMAHHUE BIUSHUS
COIMATPHO-IPKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHHE NMPHUPOJAHOW M COLMAIBHOW Cpeibl, OCO3HAHUE
JI00ABHOTO XapaKTepa HSKOJOTUYECKHX MPOOJieM, OpPHEHTAIMsl Ha MPUMEHEHHE MAaTeMaTHYEeCKUX
3HAHUU JUIS PEIICHUs 33/1ad B 00JIACTH OKPYXKAIOIICH Cpelbl, MIaHUPOBAHNE TIOCTYIIKOB M OIEHKU UX
BO3MOKHBIX MOCJIEACTBUH AJI1 OKPYKAIOIIEH Cpe/ibl;

8) meHHOCTH HAYYHOro mMO3HAHUS:  CHOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOW MPAKTHUKU, MOHUMAHHE MaTEMaTHYECKON
HayKH Kak c(epbl 4eIoBeUeCKOW MesATENbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHS
LIMBWIA3AIUH, OBJIAJCHUE A3bIKOM MATEMATUKN U MATEMAaTUUYECKOU KyIbTYpOUH Kak CPEACTBOM IMO3HAHUS
MHpa, TOTOBHOCTb OCYIIECTBIISATh IPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh NHANBUIYAIBHO U B

rpymre.



METAINIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3zoBble Jormyeckme [eHCTBHSI: BBIBIATL UM XapaKTepU30BaThb CYIIECTBEHHBIE IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUNA MEXIY MOHATHAMH, (POPMYIHPOBATH OMPEACICHHUS
NOHATUH, YyCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KIacCU(UKALMU, OCHOBAHMS Ul 00OOLIEHMS U
CPaBHEHMsI, KPUTEPUU IPOBOAMMOIO aHalIM3a; BOCIPUHHMMATh, (POPMYIMPOBATH M IPeoOpa3oBHIBAThH
CYXJECHMSI: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €IMHUYHbIE, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBIIITh MaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYHs B (akTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKICHUAX, NpeAjaraTb KpPUTEPUM MJIs BBIABIECHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHUM,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CAMOCTOSATEJIBHO JIOKA3aTeNIbCTBA MATEMAaTUYECKMX YTBEpXKIEHUHM (IpsMble U OT
IIPOTUBHOI'0), BBICTpaMBaTh ApryMEHTAIMI0, IPUBOAUTH MPHUMEPbl U KOHTPIPUMEpPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMpATH CIOCO0 perieHus: ydeOHOW 3aqaun (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIICHUS, BHIOWPAThH
HanboJee MOAXOIAIMNN C Y4ETOM CAMOCTOSITENILHO BIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble HccienoBaTebCKHe JICHCTBUSI: UCIOJIb30BaTh BOIPOCHl KaK  MCCIEI0BATEIbCKHUM
MHCTPYMEHT TIO3HaHUs, (QOpPMYJIUPOBaTh BOINPOCHL, (UKCHUPYIOIIME IPOTUBOpeune, mpodsemy,
YCTaHABJIMBATh UCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO IIO3ULINIO, MHEHUE;
IIPOBOAUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEOBAHUE [0 YCTAHOBJICHHIO
0COOEHHOCTEM MaTeMaTHYecKoro OOBEKTa, SBJIECHUS, MPOLECcCa, BBIABICHHIO 3aBUCUMOCTEH MEXAy
00BEKTaMU, SIBIICHUSIMH, IIPOLIECCaAMH;

CaMOCTOATENLHO (POPMYIHPOBaTH 000OIIEHHS U BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
HCCIIEIOBaHMs, OLIECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IIEHUI;
IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MIPOLIECCA, @ TAKKE BBIABUTATh MPEATIONOKEHHS O €T0 Pa3BUTUU
B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanueii: BoIBIATH NeULINUTH HHPOPMALIMK, JAHHBIX, HEOOXOIUMBIX JJIi OTBETA Ha
BOIIPOC U JUIsl pEIICHUs 3a/1auH;

BbIOMpPaTh MH(OPMAIMIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATH U
MHTEPIPETHPOBATh MHGOPMALUIO PA3JIUYHBIX BUAOB M (QOPM MPEJICTABICHUS;, CTPYKTYpUPOBATh
nH(pOpMaILIKIO, IPEJICTABIATH €€ B pa3IMUHbIX (opMax, WITIOCTPUPOBATH IpapuuecKH;

OLIEHHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.
KomMyHuUKaTHBHBIE yHHBepcaabHble yueOHbIe AeiicTBUSA

OOueHue: BOCIpUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBHM C YCJIOBUSMH M LEISAMHU
oO1IeHHUs], SICHO, TOYHO, TPAMOTHO BBbIpa)kaThb CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 0 X0y PelleHus 3a7jaui, KOMMEHTHUPOBATh IMOJTYYEHHBIN pe3yibTar;

B X0/1€ 00CYKJICHHsI 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1aeMOI TeMBbI, TPOOJIeMBI, peraeMoii 3a1aui,
BBICKA3bIBaTh WMJIEH, HAIICJICHHBIE HA IIOUCK PEIICHHs, COMOCTABIISITh CBOU CYXACHMS C CYKICHUSIMHU
JIpYTUX YYaCTHHMKOB JHanora, OOHapyKMBaTh PA3jIMYUE€ U CXOJICTBO MO3ULHUN, B KOPPEKTHOU (opme
(GbopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

IIPEICTABIIATh PE3YJAbTAThl PELIEHUS 3a/1auH, SKCIIEPUMEHTA, UCCIEA0BaHNUs, IPOEKTA, CAMOCTOSTEIILHO
BbIOMPATh (pOpMAT BRICTYIJICHUS C YUETOM 3aJ1au MPE3eHTAUN U OCOOCHHOCTEH ayIuTOPHH.

PeryasiTuBHbIe YHHBepcAJIbHbIE Y4eOHbIE eiicTBUS



CaMoopranmM3anus: COCTaBJIATH IUIAH, aJTOPUTM pEIIEHUs 3a/lauyd, BBIOMpPATh CIIOCOO pEIIeHHs ¢
y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEIIEHUH ¢ y4éTOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBII MHTE/JIEKT: BIIaJICTh HABBIKAMH [TO3HABATEIbHON peduiekcuu Kak
OCO3HAHMS COBEPILAEMBIX JCHCTBUI U MBICIUTENBHBIX MPOLIECCOB, HX PE3yIbTaTOB, BIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3ysibTaTa pelieHus MaTeMaTHIeCKOH 3a/1auu; MpeIBUIETh
TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPU PELICHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI B IEATEILHOCTh Ha
OCHOBE HOBBIX

OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIMMOOK, BBIABICHHBIX TPYJHOCTEH; OIEHHBATH COOTBETCTBHE
pe3ynbraTa el U YCIOBUSAM, OOBSICHATh MPUUMHBI JOCTHIXKEHHUS WU HEIOCTHXKEHUS pPe3ylbTaToB
NesITeIbHOCTH, HAaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi J1esiTeIbHOCTB: IIOHMMaTb U  HCIIOJIb30BAaTh  IPEUMYIIECTBA KOMaHJHOW U
MH/IMBUYAILHOW paOOThI MPU PELICHUH YYeOHBIX 3aayu, IPUHUMATD 11eJIb COBMECTHOM JEesITeIbHOCTH,
IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM palboThl, pacHpenesiarTb BUIbl pPalbOT, JOroBapHBaThCH,
o0CyXIaTh MpoIiecc U pe3yibTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (0OCYXICHHS, OOMEH MHECHH, «MO3TOBBIC HITYPMBD) U
WHBIC), BBINOJHATH CBOI YacTh PaOOThI M KOOPJMHHUPOBATH CBOM JICHCTBHUSA C OPYTUMHU YICHAMHU
KOMaH/bl, OIICHUBAaTh KAYECTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

IHNPEIMETHBIE PE3YJIBTATHBI

K konmy 10 kiaacca 00ydJaronIuiicss HAyIUTCS:

CBOOO/IHO ONEpPUPOBATH OCHOBHBIMHU IMOHSITHSIMH CTEPEOMETPHUM IPU PEIICHUU 3a/1ad U IPOBEICHUU
MaTEeMaTHYECKUX PACCyKICHUII;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIICCTBUS U3 HUX MPH PEIICHUU T€OMETPUUYECKUX 3a/1aY;
KJIaCCU(UIMPOBATh B3aUMHOE PAaCMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B MPOCTPAHCTBE,
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO ONEpHPOBATh IMOHATUSAMH, CBSI3aHHBIMM C YIJIaMHU B IPOCTPAHCTBE: MEXAYy NPSMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSMOU U IIIOCKOCTBIO;

CBSI3aHHBIMHU C MHOTOI'paHHUKaMH; CBOOOJHO paclio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (ITpU3Ma,
nupaMmia, IpsIMOYTOJIbHBIN Mapaiienenunesn, Ky0); kiaccu(uUUpoBaTh MHOTOIPAaHHUKH, BbIOMpas
OCHOBaHHUS JUIs Kiaccu(UKaluh; CBOOOJHO ONEPUPOBATH IOHATHUSMH, CBS3aHHBIMH C CEYEHHEM
MHOTOTPaHHUKOB  IUIOCKOCTBIO;  BBINIOJIHATH  MApajuIeIbHOE, ILIEHTPAJIbHOE M  OPTOTOHAJIBHOE
MIPOEKTUPOBaHKE PUTYp HA IIIOCKOCTh, BHITOJIHATH N300paxeHus! (UTyp Ha IIIOCKOCTH; CTPOUTH CEUEHUS
MHOTOTPaHHUKOB Pa3IMYHbIMH METOJAMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; BBIYHUCIATH IUIOMAAM TOBEPXHOCTEH
MHOTOIPAaHHHUKOB (TIpH3Ma, NMHUpaMHia), TEOMETPUUYECKUX TeJl C NpUMEHEeHHueM (opMys; CBOOOIHO
OTIEpUPOBAThH MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHH, LIEHTP, OCh
U TIOCKOCTh CUMMETPUU (PUTYpBI; CBOOOIHO ONEPUPOBATH MOHSATHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM
Y KOOpAWHATaM B IPOCTPAHCTBE;

BBITIOJHATH ICHCTBUA HaJ BEKTOpaMH; pelIaTh 3aa4u Ha JOKa3aTelbCTBO MaTEMaTUUECKUX OTHOIIEHUN
Y HaXOXJEHHE T€OMETPUYECKHUX BEJTMYHMH, TIPUMEHSISI U3BECTHBIE METO/IbI TP PEILIEHUN MaTEMaTUYECKUX
3aJ1a4 MMOBBIILIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH; IPUMEHSATH IPOCTeHIIne MporpaMMHbIE CPEICTBA
U DJIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBbl IIPU PEIIEHUU CTEPEOMETPUYECKMX 3a7ad; W3BIIEKATh,
peoOpa3oBhIBaTh U MHTEPIPETUPOBATH HH(POPMAIHIO O IPOCTPAHCTBEHHBIX F€OMETPHUECKUX (urypax,
MPE/ICTaBICHHYIO Ha YePTeKax U PUCYHKAX; IPUMEHSITh



IIOJIyYEHHbIE 3HAHMS Ha IPAKTUKE: CPaBHMBATh M AHAJIU3UPOBATh PEAJIbHBIE CUTYyallUU, MPUMEHATH
M3YYCHHBIC TIOHATHS B MIPOIECCE MOUCKA PEIICHHUs] MaTeMaTHdeckd chOpMYyJIHPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh pealbHbIE CHUTYallUH HA S3bIKE T€OMETPHUM, MCCIEJOBAaTh IOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TE€OMETPHUYECKUX TIOHATUH W TeopeM, ammapara aureOpbl, pelath MNpaKkTHYECKHe
3aJ1a4uM, CBSI3AHHBIE C HAXOXKJIEHUEM I€OMETPUUYECKHUX BEJIIMYMH; UMETH IIPEJICTaBICHUS 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPUU KaK COCTaBHOM YacTu (hyHIaMEHTa Pa3BUTHSI TEXHOJIOTHI.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO ONEpUPOBATh MOHSATHSIMHU, CBS3aHHBIMU C LWJIMHIPUYECKOH, KOHWYECKOH U chepuyecKkoi
MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTY4YEHHUS;

OIIepUPOBATH MOHATUSMH, CBA3aHHBIMU C TeJIaMU BPALIEHUS: IUIUHAPOM, KOHYCOM, CHEpoi U II1apoM;
pacmo3HaBaTh Tena BpalieHus (IIMHIP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI MOIYUEHHUS Tell
BpAIEHHS; KJIACCU(PULIMPOBATH B3aMMHOE PACIIONIOKEHHE C(EPhI U TUNIOCKOCTH;

BBIUHCIISATH BETUYUHBI SJIEMEHTOB MHOTOTPAaHHUKOB U T€JI BpallleHUs, 00bEMBI U IJIOLIAAN TOBEPXHOCTEM
MHOTOTPAaHHUKOB W TN BpAILICHHUS, T€OMETPUYECKUX Tell ¢ NpuMeHeHueM (opMmyIs; CBOOOJHO
OIEPUPOBATH TOHSTHSIMH, CBS3aHHBIMA C KOMOWHAIMSIMH TEJ BpPAIICHUS W MHOTOTPAHHUKOB:
MHOTOTPaHHUK, BIMCAHHBIN B chepy M OnmUcCaHHBIA OKoJo cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK
WIA TEJI0 BpAIIEHUS; BBIYHCIATH COOTHOUICHHS MEXIYy IUIOIAISIMHU IOBEPXHOCTEH W 00bEMamu
MOMOOHBIX TeJ; M300pakaTh H3ydaeMble (UTYpPbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH W3
PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHHS TeNl BPAICHUS;
W3BIICKaTh, HMHTEPIPETUPOBATH W  NPEoOpa3oBbIBaTH  HMHMOPMAIMIO O  IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (UTypax, NMPEACTABICHHYI0O Ha 4YEpTeXax M PUCYHKaX; CBOOOJHO OINEPUPOBATH
MOHATHEM BEKTOP B IPOCTPAHCTBE; BBIMOJIHATH OMNEPALlMU HAJ BEKTOpPaMH; 3aJaBaTh IJIOCKOCTh
ypaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT; pelIaTh FreOMETPUUECKUE 3a]]a4l HA BBIYMCIICHUE YTIIOB
MEXIy MPSAMBIMH M TUIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUN OT TOYKH IO IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPJMHATHOTO METOJa MPH PEIICHUH; CBOOOJHO ONEPHPOBATH MOHATHSIMH,
CBSI3aHHBIMHU C JBM)KEHHEM B IMPOCTPAHCTBE, 3HATh CBOMCTBA ABM)KCHUU; BBITIOMHATH HU300paKEHUS
MHOTOTPaHHHUKOB U TeIl BPAILIEHUS MPU MapallJIeIbHOM MepeHOCe, IEHTPATbHON CHMMETPUH, 3€PKATbHOM
CHMMETPUH, TPH IOBOPOTE BOKPYr TMpsIMOH, mpeoOpa3oBaHusi IMOA00US; CTPOHUTH CECUCHHS
MHOTOTPaHHHUKOB H T€JI BPAIICHHUSI: CEYECHUS IITMHAPA (TTapayuIeIhHO U MEPIIEHANKYISIPHO OCH), CEUEHUS
KOoHyca (MapaulebHbIE OCHOBAHHIO M MPOXOJSIIME 4Yepe3 BEpIIMHY), CEUCHUS IIapa; UCIOIb30BaTh
METO/bI MOCTPOCHUSI CEUEHHUI: METO]| CIIeI0B, METO/l BHYTPEHHETO MPOEKTUPOBAHMS, METO MEepeHoca
CEeKYIIEeH TUIOCKOCTH; TOKa3bIBaTh TEOMETPUIECKHE YTBEPKACHUS; IIPUMEHATh T€OMETPUUYECKHE (aKThI
IUTSL PEeIICHNsT CTEPEOMETPUIECKHX 3a/1a4, TPEIMOoJIaraliinX HECKOIBKO MIaroB PEIICHHS, €CITH yCIOBHUS
MIPUMEHEHHUS 3aJaHbl B SIBHOW U HESIBHOW (opMe; peliaTh 3a/1a4d Ha JI0Ka3aTeIbCTBO MAaTEMATHUUECKUX
OTHOIICHUH ¥ HAXOXICHHE T'EOMETPHUECKHX BEIMYMH; NPUMEHATh MPOrpaMMHBIE CpPEICTBA U
AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl TPH PEHICHUH CTEPEOMETPUYECKHUX 3a7ad; NPUMEHSTh
MOJTyYCHHBIC 3HAHHS Ha TPAaKTHUKE: CPaBHHUBATH, aHAM3UPOBATh W OICHWBATH PEajbHBIC CUTYAIIHH,
MPUMEHSITh M3yYeHHBIC MOHSATHS, TEOPEMBI, CBOMCTBA B MpOIECCe TMOUCKA PEIICHUS MAaTeMaTHYeCKH
chopMyITUPOBAHHOM MPOOIEMBI, MOJEIUPOBATH PEAlIbHBIE CUTYAIlMU Ha S3bIKE TEOMETPHH, UCCIICIOBATh
MOCTPOSHHBIE MOJIENTM C WCIOJIB30BAaHUEM TEOMETPHUYECKHX IMOHATHH W TEOpeM, ammapara ainreOpel,
pemarh TPaKTUYECKHE 3a7adyl, CBSI3aHHBIE C HAXOXKJICHHEM TE€OMETPUYECKHX BEJIMYWH; HMETh
MIpeJICTaBICHHSI 00 OCHOBHBIX dTanax pa3BUTHUS TEOMETPUHU KaK COCTABHOW YacTH ()yHIaMEHTa pa3BUTH
TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecrBo
DJIEeKTPOHHbIE
Ne 4acoB
(uudpossbie)
n/  HaumeHoBaHMe pa3JesioB M TeM IPOrPAMMBI Kontpo
o0pa3oBaTejibHbIE
n Bcero | abHbIE
pecypcsl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUVIOCKOCTEH B 3 1
IPOCTPaHCTBE
4 [IeprieHAUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B o5 2
IPOCTPaHCTBE
5 VYriibl U paccTOsHUS 16 1
6 MHororpaHHUKU 7 1
7 BexTops! B mpocTpaHcTBE 12 1
8 [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 9
I[TPOI'PAMME




11 KIIACC

KoJsun4yecTBOo 4acoB JJIEKTPOHHbIE
HaumeHnoBaHue pa3aeion uugpoBbIe
Ne i/l P KouTpouabHubie p )
U TeM MPOrpamMMbl Bcero DOpa3oBaTebHbI
padoThI
> pecypcehbl
1 AHanmaTHYecKasi TeOMETPUS 15 1
5 [ToBTOpeHue, 00600IEeHNE 1 15 1
crucTemMaTu3alus 3HaHUI
3 O0bEM MHOTOTpAaHHUKA 17
4 Tena BpameHus 24
5 [Inomany noBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBroxeHus 5 1
7 [ToBTOpEHME, 0606meHlxvle u 17 )
CUCTeMAaTH3AIHsI 3HAHWHA
OBILIEE KOJIMYECTBO YACOB I10 102 9

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

/o

Tema ypoka

OcHOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE TIOCKOCTH, apauIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoanuectBo
4acoB

[ara

Kontp

OJIBHBI
Bcero
e

paboThI

W3yUYCHHUS

ITo
IUTaHy

4.09

(dakr

€11(0)
pecypesl

[ToHsATHS CTEpeOMeTpHH: TOYKa, psiMasi,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

5.09

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miIocKocTh;
MIOJIYIIPOCTPAHCTBO

6.09

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
MePECEeKAIOIINEeCs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX 00HEKTOB

11.09

12.09

13.09

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

18.09

10

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
CICACTBUSA N3 HUX

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3adaHusA
MpsAMBIX U ILIOCKOCTEH B IPpOCTPAHCTBC.
O06o3HauyeHUs MPSAMBIX U IUIOCKOCTEH

N300paskeHne ceueHui mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaiuvBanue
MOCTPOEHHBIX CEYCHUH Pa3HBIMU IIBETAMU

19.09

20.09

25.09




11

12

13

14

N300parkeHne ceueHui mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHne nepeceueHms
MOJTyYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300paxkeHne cedeHu mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

Meton ciieioB Uil IOCTPOSHUS CEUeHU I

26.09

27.09

2.10

3.10

15

16

17

18

Merton ciae0B s TOCTPOCHUS CEUECHHH.
CaoiicTBa niepece4eHuii IpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB Uit TOCTPOCHUS CEUYEHUM.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
IIOCTPOEHUs

4.10

9.10

10.10

11.10

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepPTEXKEH U 3aIlucCh I1aroB
MOCTPOEHUS

16.10

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YePTEXKEH W 3aIHCh IIIaroB
MOCTPOEHUS

17.10

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLMOHANIBHBIX oTpe3kax. [Tlonodue
TPEYroJIbHUKOB

18.10




22

IToBrOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUM

23.10

23

KonTtposabnas pa6ora "Axkcuombl
crepeomerpun. Ceuenus'"

24.10

24

B3aumHoOe pacnosnoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMBbIE B
IIPOCTPAHCTBE

25.10

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

7.11

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA AapAJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

KonTtponbHas pabora"B3aumHoe
PacrojoKeHUe NPSMBIX B IPOCTpaHCTBE"

8.10

13.11

14.11

15.11

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIIBHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

20.11

31

['eomeTprueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

21.11

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapaJyIeIbHOrO IPYyrou npsimoil. Pacuér
OTHOLUEHUH

22.11




33

[TapannenpHas npoeKius, IPUMEHEHNE
JUTSl TIOCTPOCHUS CEYCHHH Ky0a 1
napajenenumnena. CBoiicTBa
napajuieJienuIe1a ¥ Ipu3Mbl

27.11

34

[TapannensHbie muockoctu. Ilpusnaku
[apajuIeIbHOCTH JBYX IJIOCKOCTEH

28.11

35

36

37

38

Teopema o mapannenbHOCTH U

€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXO/ISIICH
yepe3 TOUKY, He MPUHAAIEKAIIYIO TaHHOU

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napajuielIbHbIX IJIOCKOCTEH: 0
MapajIeIbHOCTH MPAMBIX MTEPECEUCHUS
MIPU IEPECEUCHUHU JIBYX MapauIeIbHBIX
IIJIOCKOCTEMN TPEThen

KonTpoabsHas padora
"IMapa/uieJIbHOCTh NPAMBIX U
miockocreii"

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

29.11

4.12

5.12

6.12

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

Beruucnenue JUIH 0Tpe3KoB B KyOe U
MIPSAMOYTOJIBHOM I1apajuleIIeuIe e

11.12

12.12

13.12

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPMOHN U
IIJIOCKOCTH

18.12

43

[lepneHMKyIAPHOCTD NPSMON U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

19.12

44

TeopeMa o CylIecTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASIIEH
4yepe3 TOYKY ITPOCTPAHCTBA U
MEPIEHIUKYIIPHON K INIOCKOCTH

20.12

45

[1110CKOCTH U IEPIIEHIUKYIISPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

25.12

46

[1110CKOCTH M NEPIIEHIUKYIISAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

26.12




47

[lepneHuKyIsip U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIIsipa U3 TOYKH HA

PSIMYIO

27.12

48

[lepnieHqUKyYISp U HAKJIOHHAS.
ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha

IPSAMYIO

9.01

49

50

Teopema o Tpéx nepneHAUKYISIPax
(mpsimast 1 oOpaTHasi)
KonTpoabHasi padora

"IlepneHAUKYJISIPHOCTD MPSIMbIX H
I1I0CKocTei"

10.01

15.01

o1

Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU

16.01

52

53

[Tonck nepreHMKyIspHBIX IPSIMBIX C
IIOMOILIBIO IIEPIEHAUKYIAPHBIX
IJIOCKOCTEN

OpToronanbHOE IPOEKTUPOBAHKE

17.01

22.01

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO
OPTOrOHAJILHOW MPOEKINU

23.01

55

[Toctpoenue ceuennii kyoa, MpU3MBlI,
MIPaBUJILHON MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

24.01

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

[Tpu3HaK neprneHauKyIIpHOCTH NPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUHU

29.01

30.01

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAcCTOSTHUM OT TOYKH JO IIIOCKOCTH

31.01

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:
CUMMETpPHS, CABUT TOYKHU 110
NapajuIeJIbHON IIPSIMOU

CnaBur o HenapauieIbHON MpsIMOH,
U3MEHEHUE PACCTOSHUM

5.02

6.02

7.02

62

KonTpoabHas padora ""B3anmHuoe
pacmnoso:keHue NpsIMbIX U IJI0CKOCTel B
npocrpancrse "'

12.02




63

IToBTOpEHME: Yroil MEXAY MPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

13.02

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMUCS IIPAMBIMU B
IIPOCTPAHCTBE

14.02

65

66

FCOMeTpI/I‘-I€CKI/Ie METOAbI BBIYUCICHUA
yriia MCKAy NpsAMbBIMUA B MHOT'OI'paHHUKAX

JByrpanubiii yroja. CBONCTBO JUHEHMHBIX
yIJI0B JBYTPAHHOIO yTia

19.02

20.02

67

[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

21.02

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIepECEUYECHUS ABYX IUIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

26.02

69

70

[IpsiMoyronbHbII Mapauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napaenenumnena

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
napajijieacnuiiea U CJICACTBUC U3 Hee

27.02

28.02

71

CrepeomeTpuyuecKke 1 MpUKIaIHbIE
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
PAaCIIOI0KEHNUEM IPSIMBIX U TUIOCKOCTH

4.03

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHUKAX

5.03

73

74

75

[Tapa napaienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIUMUCS NPSIMBIMHU B
MIPOCTBIX CUTYaLHsX

PaccrosiHME OT TOYKM 10 INIOCKOCTH,
paccTosiHue OT NMPSMOU 10 IIIOCKOCTH
Beruncnenue pacctosHuNA MEXIY

CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

6.03

11.03

12.03

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIja

13.03




DNeMeHTHI CPepUIeCcKOi TeOMETPHUH:

77 1 0 18.03

reojie3nyecKe JMHUN Ha 3eMiie
"

78 KOHTpOJIbHZ'l'ﬂ padora "Yrisl n 1 1 1903
paccTosiHusA

79 CHCTeMaTmaunil 3HaHU# "MHOrorpaHHuK 1 0 2003
U €r0 JIEMEHTHI

80 [MTupamuna. Buasl nupamuy. [paBunbnas 1 0 104
nupamuza

81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI. 1 0 204
[IpaBunbHas npusma

82 [Tpsmoii napannvenennnen, 1 0 3.04
IPSIMOYTOJIbHBIN Mapajuienenumnen, Kyo

83 BIZIHyKJn,Ie MHOTOTpaHHHUKH. Teopema 1 0 804
Ditnepa
Brimykisie MEOTOrpanHuky. Teopema

84 Olinepa. [IpaBunpHbIe U NOMYNIpaBUIbHBIE 1 0 9.04
MHOTOTPaHHUKH

85 KonTpoabsHnasi padora 1 1 1004
"MHoOrorpaHHuku'

86 [ToHsATHE BEKTOpA HA MJIOCKOCTH U B 1 0 15.04
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 0 16.04

88 Pa3nocTe BekTOpOB 1 0 17.04

89 [TpaBwiio mapamienenuena 1 0 22.04

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1 0 23.04
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 0 24.04
TUTOCKOCTH

92 CkansipHOe TpOU3BEACHNE 1 0 29.04

03 Brruuciienue yria Mexy BEKTOpaMu B 1 0 30.04
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1 0 6.05

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 0 7.05

96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 0 8.05

97 KonTtpoabsnas padora BeKTo'[')a HA 1 1 1305
IJIOCKOCTH M B MPOCTPAHCTBE

98 O0o001IeHne U cucTeMaTu3ays 3HaHuH 1 0 14.05

99 O0o01IeHne U cucTeMaTu3alys 3HaHuH 1 0 15.05

100 HroroBasi KOHTpoIbHast padoTa 1 0 20.05

101 HToroBasi KOHTPOJIbHasI padoTa 1 1 21.05




102 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1 0 22.05

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 o

YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* MaremaTuka: anredpa U Hadaira MaTeMaTHIeCKOoro aHaimsa, reomerpust. ['eomerpust, 10-11 kmaccsl/
byty3o0B B.®., IIpaconos B.B. nox penakmueit CamoBauyero B.A., AkiimonepHoe oO1iecTBO
«M3marenscTBO «IIpocBemienune»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

* MaTtematuka: anrebpa ¥ Hadajla MaTeMaTHIeCcKOro aHajamsa, reomerpus. ['eomerpus, 10-11
knaccel/byty3os B.®., [Ipaconos B.B. non penakuueii Cagosauuero B.A., AkiimonepHoe o011ecTBo
"N3natensctBo "[IpocBenienue"

* 'eometpus.lunaktuueckue matepuainsl 10 kimacc. ABrop: byry3os B.®., IIpaconos B.B., Akunoneproe
obmectBo "UznarenscTBo "[Ipocsemnienue"

* 'eometpus. Meroguueckue pexkomenganuu k YMK "T'eomerpus 10-11 knaccsl". ABrop: byry3os B.®.,
[Ipaconos B.B., Akunonepnoe o6mectso "U3narenscrso "[Ipocsemienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

*http://window.edu.ru/ DnekrporHas OMOIMOTEKa YICOHUKOB U METOIMUCCKUX MATEPHATIOB
ehttp://www.math.ru Matepuasbl o Marematuke B Eaunoii komutekimu udpoBbIX 00pa3oBaTeIbHbIX
pecypcoB
*http://www.bymath.net T"azera «Maremaruka» M3narensckoro qoma «IlepBoe ceHTIOPs»
ehttp://www.uztest.ru 3agauu o reomeTpun: HHPOPMAITMOHHO-TIOMCKOBAsK CHCTEMA
ehttp://www.problems.ru KomnbeloTrepHas MaTremMaTuka B IIKOJIE
ehttp://school.msu.ru Maremartuka. [lIkona. Byaymee. Caiit yunrens maremaruku A.B. IlleBkuna
* http://www.etudes.ru Maremarndeckoe 0Opa3zoBaHue: MPOLLIOE U HacTosIee. IHTepHeTONOMMOTeKA 1O
METO/IMKE MPEIo1aBaHUs MATEMATHKH
*http://www.exponenta.ru ITopraix Allmath.ru — Bcst maTemaTrka B 0JJHOM MecTe
ehttp://www.allmath.ru TlpuknanHas MaTemMaTrka: ClIpaBOYHUK MaTeMaTHYECKUX (HOPMYIL, IPUMEPBI U
3aJ1auu C PeIICHUSIMUA
http://math.rusolymp.ru 3agauysuk 11 HOATOTOBKY K OJIMMITAAAAM 10 MATEMATHUKE
*http://tasks.ceemat.ru 3anumarenbHas MareMatika — OJIHUMITHA/IBI, MTPbI, KOHKYPCHI IT0 MaTeMaTHKe JJIst
IIKOJIbHUKOB
*http://www.math-on-line.com MaremaTn4eckue OIUMINAABI I [IKOJILHUKOB
http://www.olimpiada.ru Marematndyeckue oJIUMIUALLI U OJIMMITMAHBIE 3a0a4n
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