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IHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust sBiIsIETCS OHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEAHEro oO1ero o0pa3oBaHus, Tak Kak
o0ecreyrBaeT BO3MOXKHOCTh M3yUEHHs TUCIHMIUINH €CTECTBEHHOHAYyYHOW HANpPABICHHOCTH W TPEAMETOB
ryMaHUTapHOTo 1uKia. [IockonbKy JIornueckoe MbllIeHHE, (POpMUPYEMOE IPU U3YYEHUU 00yUaroIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPH JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHMM LIEMOYKH JIOTUYECKUX
YTBEPKACHUA IPU pPELIEHUH TIE€OMETPUYECKHX 3a7ady, YMEHHUE BBIIBUIATb U OINPOBEPIaTh TIMIIOTE3BI
HENOCPEACTBEHHO MCIONb3YIOTCSI IMPH PEIIEHWH 3a7ad €CTECTBEHHOHAYYHOrO IMKJIa, B YAaCTHOCTH
(bU3UYECKUX 3a7a4.

Ilenp ocBoeHust mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha yriyOlnEHHOM YpOBHE — pa3BUTHE
WH/IMBUYAIbHBIX CIIOCOOHOCTEH OOydYaroImuxcs TNpUd M3YYCHHH TEOMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHo obnactu «Marematruka U MHPOpMaTHKa» yepe3 oO0ecreueHue BO3MOXKHOCTU IPUOOPETEHUS U
UCIOJb30BaHusl Oojiee IIIyOOKMX TE€OMETPUYECKMX 3HAHUN M JIEHCTBHM, CIEUU(PUYHBIX IE€OMETpUH, U
HEOOXOJUMBIX JUIsl YCIEUIHOIO Npo(ecCHOHANBHOIO 00pa30BaHUs, CBSI3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHKH.

[IpuoputeTHbIMM 3ajayaMu Kypca TIE€OMETpUM Ha YriayOJEHHOM YpOBHE, PpacCHIMPSAIOIIUMU U
YCWJIMBAIOIKUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

paclIMpeHue IpeJCTaBIeHUs] O TEeOMETPUM KaK YacTH MHUPOBOH KyJbTYpsl M (OPMHpPOBAHUE
OCO3HAHUs B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaXHEUIIMX MaTeMaTHYECKUX
MOJIETISIX, MO3BOJIAIOIIMX OIUCHIBATh W HW3y4aTh pa3Hble SBJIEHUS OKpPYXKAlOIIer0o MHpa, 3HaHHE
MOHATUITHOT O anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTro Kypca reOMeTpuH;

¢dbopmHpoBaHHE YMEHHs BIa/JeTh OCHOBHBIMU TOHSATHSAMU O MPOCTPAHCTBEHHBIX (UTYypax MU HX
OCHOBHBIMH CBOHCTBaMHM, 3HaHUE TeOpeM, (POPMYJ U YMEHHE UX MPUMEHATh, YMEHUS JOKa3bIBATh TEOPEMBI
Y HaXOJUTh HECTaHIApPTHbBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHHE YMEHUS pacllo3HaBaTh HA YEPTEKaX, MOJAEISIX U B p€aIbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpalleHUs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIH;

(dbopmMHpOBaHKE MOHUMAHHS BO3MOKHOCTH aKCHOMATUYECKOTO MTOCTPOSHHSI MAaTEMaTHYECKUX TEOPHid,
(dbopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH NMPOBEIECHUH PACCYKICHUM;

¢dbopMHpOBaHHE YMEHHs BIAJECTh METOAAMHU JO0KA3aTEJbCTB M AITOPUTMOB PELICHMs, YMEHHUS HX
IIPUMEHSTh, IPOBOJUTH 10KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PEIICHUS CTEPEOMETPUUECKHX 3a4ad U 3a1a4
C MPAaKTHYECKUM COJEpKaHHEM, (OPMUPOBAHUE MPEICTABICHHS O HEOOXOAMMOCTH JIOKA3aTEeNbCTB IPH
00OCHOBAaHMU MAaTEMAaTHUYECKUX YTBEPKACHUH U POJIM AaKCUOMATUKM B MPOBEACHUU JEAYKTHBHBIX
paccyKIeHHUI;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEIIEKTYAJIbHBIX M TBOPYECKMX CHOCOOHOCTEH 00ydaromuxcs,
[I0O3HABATEJIIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS, HHTEpeca K
M3Y4YEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIHOHAJIBHONH TPAMOTHOCTH, PEJIEBAHTHOW I'€OMETPHM: YMEHHs DPACIO3HABATH
IPOSIBJIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B pealIbHbIX )KU3HEHHBIX CUTYaLUsAX
U IpU M3YYEHUU JApPYTrUX YYEOHBIX IPEAMETOB, NPOSABICHUS 3aBUCHMOCTEM M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEANIbHBIX CUTYalUi, UCCIIEJOBAHUSI IOCTPOEHHBIX MOJIEJIEH, HHTEPIPETALIMU 10Ty YEeHHbBIX
pe3yJIbTaTOB.

OCHOBHBIMH COZIEP>KaTEJIbHBIMU JIMHUAMH yueOHOro Kypca «l'eomerpusi» B 10—11 kiaccax siBistoTCs:
«IIpsiMBbI€ U IIJIOCKOCTHU B IIPOCTPAHCTBEY», « MHOrOrpaHHUKN», « Tena BpaiieHus», « BeKTopbl 1 KOOpAUHATEI
B [IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMMIY, PEIEBAHTHBIMU
reoMeTpuH Ha yriayOnéHHoM ypoBHe oOyuyeHus B 10—11 kmaccaX, OTHOCHUTCS KO BCEM COJIEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHUECKUX YMEHHH pacmperensercs He TOJBKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U o rojgam oOydenus. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE



MpeIMETHBIM pe3ynbTrataM ocBoeHus DenepanbHOl pabodeil mporpamMmbl, pacrpeaeaEHHBIM IO TOAaM
o0ydeHus, CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMPOCAM
oOyyaromuecs: oOpalaiich HEOJHOKPATHO. DTO TO3BOJIIET OPTaHU30BATh OBIJIAJCHUE T'€OMETPHUYECKUMHU
MOHATHUSMH W  HaBbIKAMHM  TIOCJICIOBATEIbHO W TIOCTYINATEIbHO, C COOJIOJIEHWEM  IPHUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHMs BKIIOYaTh B OONIYI0 CHCTEMY T'€OMETPUUYECKHUX IMpeICTaBICHHIMA
oOyJaromuxcsi, pacmupsis 1 yriayomss e€, o00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

[Tepexo k U3yUEHHUIO T€OMETPUH Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycioBus it AuddepeHimanuu o0ydeHusi, TOCTPOSHUST HHIMBUAYATbHBIX 00pa30BaTEIbHBIX
mporpaMM, 0O€creyuTh YriayOJ€HHOE HU3y4YeHHE TeOMETPHUH KaK COCTaBIsIolIel ydeOHOro mnpeamera
«MaremaTukay;

MOJTOTOBUTH OOYYAIOIINXCS K MPOJOIDKECHUIO M3YYCHHS MATEMAaTUKH C Y4ETOM BBIOOpa Oymymieit
npodeccuu, odecreunBas MPeeMCTBEHHOCTh MKy OOIIMM U Mpo(dhecCHOHATBLHBIM 00pa30BaHUEM.

Ha m3ydenue yueOHOro Kypca «['eomeTpus» Ha yriyOn€éHHOM ypoBHe oTtBoautcs 204 daca: B 10
knacce — 102 yaca (3 yaca B Hezenio), B 11 kiacce — 102 yaca (3 daca B Hefiemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUS CTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacnonokeHwe TMpsMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIINECs, MapajuleIbHble H
cKpemuBapomuecs npsaMble. [IpusHakm ckpemmBamomuxcs npsaMeix. [lapannensHOCTs NpSAMBIX |
IJIOCKOCTEM B IPOCTPAHCTBE: NapajUleibHBIE IPSMbIE B IIPOCTPAHCTBE, NApaJLIEIbHOCTh TPEX MNPAMBIX,
napajyieIbHOCTh MPSIMON M TUIOoCKocTH. [lapasmienbHoe M LEHTpaldbHOE MPOEKTUPOBAHHE, M300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaJUIeILHOTO MpPOEKTHpOBaHuA. M300pakenne ¢uryp B mapayieabHOU
IIPOEKIHMHA. YTIIBI C COHANpPaBJICHHBIMM CTOPOHAaMH, YIoJd MeEXAy HpsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCT  IUIOCKOCTEH: IapajuleibHBIE IIJIOCKOCTH, CBOWCTBA IIapajUICIBHBIX  IIJIOCKOCTEH.
[Ipocreiimmre npocTpaHCTBEHHBbIE (GUIYpHl Ha IUIOCKOCTH: TETPadAp, MNapajuleienunesl, MOCTPOCHUE
CEYECHUM.

IlepneHIMKyYISIPHOCTD MPSIMOW U INIOCKOCTH: NMEPHEHIUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE, MPAMBIE
MapajuleIbHbIE U IEPIECHAUKYJIAPHBIE K IIJIOCKOCTH, MPU3HAK MEPIEHIUKYIAPHOCTH NPAMOU U INIOCKOCTH,
TeopeMa O MpPSIMOW MEepHEHAUKYISIPHON MIocKocTu. OpToroHanbHOE MpoeKkTupoBanue. llepnenaukymnsp u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKHU JO IIIOCKOCTH, PACCTOSHUE OT MPSMOM J10 MIIOCKOCTH, IPOEKLUs (Urypsl
Ha IUIOCKOCTb. llepneHauKyIapHOCTh INIOCKOCTEH: INPU3HAK INEPHEHAMKYJSAPHOCTH ABYX IIJIOCKOCTEH.
TeopeMa 0 TpEX NEPHEHAMUKYIIAPAX.

Yrubl B IPOCTPAHCTBE: YOl MEXKAY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM yroJ, JMHEHHBIA Yroul
NBYrpaHHOro yria. TpéXrpaHHblil 1 MHOTOrpaHHble yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOI'PAHHOTO yTJa.
CBolicTBa IUIOCKMX M IBYTPAHHBIX YTJIOB TPEXTPAHHOTO Yyria. Teopembl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHoOrorpaHHUKHU

Bunbsl MHOrorpaHHuKkoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosnbHas npusMma, npsMas H
HaKJIOHHAsl MNpHU3MBbl, OOKOBas M TIOJIHAs IOBEPXHOCTb Mpu3Mbl. [lapaminenenunesn, NpsMOYTOJbHBIN
napajuleJIenunes U ero cpoicrsa. Kparuaimme myTu Ha MOBEPXHOCTH MHOTorpaHHuka. Teopema Oiniepa.
IIpoctpanctBennas Teopema Iludaropa. ITupamupa: n-yronbHas nmupaMujaa, MpaBUIbHAs M yCeUE€HHas
nupamubl. CBoiicTBa pédep M OOKOBBIX TpaHEH MpaBWIbHOW NUpamuabl. [IpaBuibHBIE MHOTOTPAaHHHUKH:
IIpaBWIbHAs TpU3Ma W IpaBWIbHAs NHMpaMUIa, IPaBHIbHAs TPEYrojbHas INHUpPaMHAAa W IPABUIBHBIN
TeTpa’p, kyo. IlpeacraBienne o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTA’/IP, JOJAEKA3Ap U UKOCAIP.

Bbluncnenue 5I€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanu, yriael. Ilmomans OGOKOBOM
MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSMOW MPH3MBI, IUIOMIAJb OCHOBaHWI, TeopemMa O OOKOBOM
MMOBEPXHOCTU MPSAMOMN Tpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIIBHOM MHPAMHU/IBI,
TeopeMa O IJIOLAAHN yCEUEHHON NUPaMUIbIL.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUJIBHBIX MHOIOIpaHHUKOB. CUMMETpUS B
IIPAaBUJILHOM MHOTOI'PAaHHHKE: CUMMETPUS Napajuleienuneaa, CAMMETPHS PABWIBHBIX IIPU3M, CUMMETPHS
IIPABWJIBHOM IUPaMUJBI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHBIC W IIPOTHBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JICUCTBYs ¢ BEKTOPAMM: CIIO)KCHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXCHHE
BEKTOpa Ha 4ncio. CBONCTBa ClI0XKeHUs BEKTOpoB. CBONMCTBA yMHOXKEHHUS BeKTOpa Ha uducio. Ilonsartue
KOMILIaHapHbIe BEKTOpHL. [Ipu3Hak komiuianapHoctu Tpéx BeKTopoB. IIpaBuno napamnenenunena. Teopema
O pa3JIOKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsMoyrosibHas cucrema KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBA3b MEXly KOOPAMHATAMHM BEKTOpPAa M KOOPJIAWHATAMH TOYEK. YTOJI
Mexy BekTopaMu. CKasIpHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC

Tena Bpaumenus

[ToHATHS: MUIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAs IMOBEPXHOCTh, chepuyecKas MOBEPXHOCTb,
oOpa3syromye nopepxHoctel. Tena BpallleHHs: UIUHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe
pacrioyio’keHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paskeHue Ten BpalieHHs Ha
iockocT. Pa3Béprka munuHapa u konyca. Cummetpus chepsl U mapa.

O06BEM. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEME MPSIMOYTOIBHOTO MapasuIeIeIUIe /1a
u cneactsus u3 He€. OOBEM NpsAMON M HAKIIOHHOM NPU3MBI, IUIMHIPA, MUpaMuabl U KoHyca. O0BEM mmapa
U IIaPOBOT'O CETMEHTA.

KomOuHamu Ten BpamieHus: 1 MHOTOTpaHHUKOB. [Ipu3Ma, BiucaHHas B UWIMHJP, ONMHCAHHAS OKOJIO
umuHapa. lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u chepsl miockoctso. [lonstue
MHOI'OI'paHHMKA, OTIUCAHHOTO OKOJIO chepsl, chepsl, BIMCAHHON B MHOTOTPAHHUK WJIN TEJIO BPALLCHMUS.

[Tnomanas TOBEpXHOCTH LWINMHAPA, KOHYCa, Momaas chepsl u e€ yacrteil. [logobue B mpocTpaHcTBe.
OtHomenne 00bEMOB, MIIOIIaIeH TOBepXHOCTEH OA00HBIX (uryp. IIpeodpasoBanue mogoous, rTOMOTETHSL.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

ITocTpoeHue cedyeHUil MHOTOTPaHHUKOB M TeNl BPALICHUSA: CEUEHHUs UWIMHApa (MapajuleIbHO U
NEPIEHINKYJIAPHO OCH), CEUeHUs KOHyca (TMapajuleJbHble OCHOBAHMIO M MPOXOJAIINE Yepe3 BEpIIUHY),
CEUEHUs 11apa, METO/ABI IOCTPOEHUSI CEUEHUIM: METO/I CJIEA0B, METO/l BHYTPEHHETO IPOEKTUPOBAHUS, METO/
[EpEeHOca CeKyIeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTe. Onepanuu Haj BEKTOpaMu. BekTopHoe yMHOXeHHe BeKTOpoB. CBOHCTBa
BEKTOPHOTO YMHOXeHHs. [IpsMoyromnbHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BeKTOpA.
Pasnoxxenue Bekropa o 6azucy. KoopinHaTHO-BEKTOPHBIN METOJ NPU PELUICHUH F€OMETPUUECKUX 3ajay.

JABuKeHMsI B MIPOCTPAHCTBE

JBmwxeHust npoctpaHcTBa. OtoOpaxkeHus. JIBwkeHHss M paBeHCTBO ¢uryp. OOmue cBoHcTBa
JBIDKEHUN. BUIbI ABMKEHUN: MapajuIeIbHbIN IIEPEHOC, HEHTPAIbHAS CUMMETPHS, 3€pKalIbHas CUMMETPUSI,
MOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus nogodus. [psamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUSA»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUS

JIMUYHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MOZUIIUN 00yUaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOIIecTBa, MPEACTaBICHHE O MaTeMaTHUYECKHX OCHOBAX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX
CTPYKTYp, SIBICHUH, TMPOIENyp Tpa)kIaHCKOro oOmiecTBa (BBIOOpPBI, OMPOCHl M JPYroe), yMeHHE
B3aMMO/ICHICTBOBATH C COLIMATBLHBIMU HHCTUTYTaMH B COOTBETCTBHUHU C MX (DYHKIMSIMU U Ha3HAUYCHUEM;

2) naTpuoTHYECKOe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCHUMCKONW TIpa)TaHCKOW HWIAEHTUYHOCTH, YBAXKEHUS K TMPOLUIOMY H
HACTOAIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUMCKIX MAaTEMaTHKOB
U POCCUIMCKOI MaTEMaTUYECKOH IIKOJIbI, UCIIOJb30BaHUE 3TUX JOCTHKEHHUM B IPYTUX HAYKaX, TEXHOJIOTHUSX,
cdepax IKOHOMUKY;

3) AyXOBHO-HpPaBCTBEHHOE BOCTIMTAHHE:

OCO3HAaHHE MJYXOBHBIX IIEHHOCTEH pOCCHICKOrO0 Hapoja, C(POPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUsA, 3THUYECKOTO MOBEJCHUS, CBSI3AHHOIO C MPAKTHUUYECKUM IMPUMEHEHHEM JOCTUKEHUU HAyKu U
JESTeIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJ[a B TOCTPOSHHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUAsl SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, peUIeHUul, pacCyXJI€HUW, BOCHPUMMYMBOCTb K MATEMAaTUYECKUM AacCIeKTaM pa3JIM4YHbIX BUOB
HCKYCCTBa;

5) pusznyeckoe BocUTAHUE:

cOpPMUPOBAHHOCTh yMEHMSI NPHUMEHATh MaTeMaTW4YecKue 3HaHMsS B MHTEpecax 3J0pPOBOTO H
Oe3omacHOro obOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0pOBBIO (340pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTHbIXa, pEryjspHas (¢u3uUeckas aKTHBHOCTH), (HU3UUECKOe
COBEpIIEHCTBOBAHNE IIPU 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON AESITENbHOCTHIO;

6) TpynoBoe BociuTaAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOMS, HWHTEpeC K pa3iudHbiM chepam
npoeCCUOHATBHON JESITEeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKEHUSIMH, YMEHHUE COBEPILATh
OCO3HAHHBIA BRIOOP Oyaymiei mpodeccuu U peain30BhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTH
U CIHOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA TPOTSHKEHUHM BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUN MPAKTHUECKUX 3a7a4 MaTeMaTHUECKON HApaBJICHHOCTH;

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIBTYphl, MOHUMAaHUE BIUSHHUS COIUATBEHO-I)KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIMANbHOM cpeabl, OCO3HAHUE TJI00AIBHOIO Xapakrepa
9KOJIOTMYECKUX TPOOJIeM, OpUEHTAIlMsl Ha NMPUMEHEHHWE MaTeMaTHUeCKUX 3HAHUU JUIsl pelleHHs 3a7ad B
00JacTi OKpPYXKAroIIe Cpelbl, TUIAHUPOBAHKUE IMOCTYNMKOB M OIEHKM MX BO3MOXKHBIX MOCIEACTBHMA IS
OKpY>Karolleu Cpenbl;

8) HeHHOCTH HAYYHOI 0 O3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKH, TOHUMaHUE MATeMaTUYSCKOW HAYKU KakK Cepbl YeTOBEUYECKON NesATEIbHOCTH,
3TanoB €€ pa3BUTHUA U 3HAUMMOCTH Uil DPAa3BUTHS LMBUIM3ALMHU, OBJAJCHUE SI3bIKOM MaTEeMaTHKU U
MaTeMaTHUYeCKON KYJbTYpO KakK CPEJICTBOM IO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATENbCKYIO e TeIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE el CTBUS

ba3oBble Jornyeckue aelcCTBUSA:

BBISBIIATh M XapaKTEPHU30BaTh CYIIECTBCHHBIC NPH3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXIy MOHSATUSMHU, POPMYITUPOBATH ONpPEACICHUS MOHSATHH, YCTAaHABIMBATH CYIIECTBEHHBIH
MpHU3HAK KIACCU(PUKAIIMN, OCHOBAHWUS JIJIs1 00OOIICHHS U CPABHEHHS, KPUTEPUU TIPOBOJIMMOTO aHAIIN3A;

BOCIIPHHUMATH, ()OPMYJIMPOBATH U MPEOOPA30BBIBATE CYXK/CHUS: YTBEPAUTEIbHBIC H OTPHUIIATEIBHEIE,
eIMHUYHBIC, YACTHBIC U 00IINe, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpeuHsi B (akTax, NaHHBIX,
HAOIIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH JUISI BRISIBIICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUNIA;

JeNIaTh  BBIBOJBI C  HCIIOJB30BAHWEM 33aKOHOB JIOTHKH, JEAYKTHBHBIX H  HWHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH,

MPOBOANTHh CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MAaTEeMATHMUYECKUX YTBEPXKIACHHM (TpsSMble W OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIWIO, TPUBOAWTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXKJICHHS W BBIBOJIBI;

BBIOMPATh CIIOCO0 pelIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HauboJIee MOAXOIALINI ¢ YIETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeIbCKHe e CTBHUS:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUA, (POPMYIHPOBATH BOMPOCHI,
(dbuKcupyromue mpoTUBOpEUHe, MpolaeMy, yCTaHaBIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINIO, MHCHHE;

MPOBOANTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHHIO
O0COOEHHOCTEH MaTeMaTHu4ecKoro OOBeKTa, SBIEHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMU, SIBJICHUSIMHU, TTPOIIECCAMM;

CaMoOCTOSITeNNbHO  (OPMYyJIHUPOBaTh OOOOIIEHHST M BBIBOJABI IO pe3yibTaTaM MPOBEIEHHOTO
HAONIO/IEHUs, WCCIEAOBAaHUs, OIICHUBATh JOCTOBEPHOCTh TIOJMYYEHHBIX pE3yIbTaTOB, BBIBOJOB H
0000I1IeHNH;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TAKXKE BBIIBUTaTh TMPEIINOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanmueii:

BBISBJIATH JACPUIMTH WHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOMPOC U ISl PEUICHUS
3aJ1a4H;

BBIOMpaTh MH(OPMALIUIO U3 UCTOYHHKOB Pa3IMYHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMAaTU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMAITHIO Pa3TIMIHBIX BHIOB U OPM MPEACTABICHUS;

CTPYKTYypUpOBaTh WHGPOPMAIUIO, TPEACTABIATE €€ B pPAa3IMYHBIX (QopMax, HLIFOCTPUPOBATH
rpauvecKu;

OLICHMBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Oo1enue:

BOCIPUHUMATH U (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSMU U IENIIMU OOLIEHHUS, SICHO,
TOYHO, FpaMOTHO BBIpa)I(aTL CBORO TO‘le 3peH1/151 B yCTHLIX U IMMCBMCHHBIX TCKCTax, AaBaThb IIOACHCHUA I10
XOZ[y peHICHI/DI 3aJa4u, KOMMCHTHpOB&TB HOJIy‘-IGHHI:Iﬁ p€3y.HI>TaT;

B X0Ji¢ OOCYXXJIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOWM TE€MbI, IPOOIEMBI, pelIacMoin
3aJlauM, BHICKA3bIBATh WJICH, HALIEJICHHBIE HAa MIOUCK PEIICHHUS, COTIOCTABIISTh CBOU CYKIEHUS C CYKIACHUSIMHU
JAPYTruX YYacTHUKOB JMaJiora, OOHApy)XMBaTh pa3jiMyde U CXOJCTBO TMO3ULMUH, B KOPPEKTHOH (opme
(hopMyJIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;



NPEACTaBIATh  pe3yJbTaThl  pelleHWs  3ajJaud, OSKCIEPUMEHTa, HUCCIIEAOBaHMs,  IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3a/ad MNPE3EHTAUd U O0COOEHHOCTEH
ayJIMTOpHUH.

PeryasiTuBHbIe YHHBeEpPcAJbHbIE yUeOHbIE 1elCTBHS

Camoopranuzanms:

COCTABJIAThH TUJIAH, AJITOPUTM pPELICHMs 3aJadud, BHIOMPATh CIOCOO pEIHICHUs C Y4ETOM HMEIOIIUXCS
pPEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BApUAHTHI PEIICHUH C
y4€TOM HOBOM HH(OPMAIIHIH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIAJICTh HABBIKAMHM TIO3HABATEIbHOW pe(IeKCHMH KaK OCO3HAHHS COBEpIIAEMBIX NCHCTBUH H
MBICIIUTENIBHBIX TPOLECCOB, UX PE3yJbTAaTOB, BIAJAECTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJI Ipolecca
U pe3yJbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

MPEeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
NeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, TAHHBIX, HAWJCHHBIX OIIHMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJIbTaTa IEIH M YCIOBHSAM, OOBSICHATh NMPUYUHBI JOCTHIKEHUS WIIH
HEJOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OL[EHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHAast 1eATEJIBHOCTD:

MOHMMATh U WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBUIYAIBHON pa0bOTHI MPU PEIICHUU
y4eOHBIX 3aj7ay, NPUHUMATh L€ COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactpeiesATh BUILI PabOT, TOTOBAPUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTel (00CykIeHusi, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBD» U
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHI M KOOPIUHUPOBATH CBOM JCHCTBHS C JIPYTUMH WICHAMHA KOMAaH]IbI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJia B OOIIMN MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBUSI.

MHNPEAMETHBIE PE3YJIBTATHBI

K koniy 10 kinacca oOyyaromuiicss HAy4uTCs:

® CBOOOJHO ONEpUPOBATH OCHOBHBIMH TMOHATUSIMH CTEPEOMETPUM TMPH pPEIIeHHH 337ad U
MIPOBEJICHUN MaTEMAaTUYECKUX PACCYkACHUM;

® [IPUMEHATb aKCUOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX IIPU PELIEHUH T€OMETPUUYECKHX 3a/ay;

® KiIaccupUIMPOBATh B3aUMHOE pPACMOJIOKEHUE MPSIMbIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

® CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE: MEXKITY MPSIMBIMH B
IIPOCTPAHCTBE, MEXKAY MPSAMON U MJIOCKOCTHIO;

® CcBOOOJHO ONEPUPOBATH MOHATUAMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

® CcBOOOJHO pacro3HaBaTh OCHOBHbIE BH/IbI MHOT'OI'PAaHHHUKOB (IIpU3Ma, MUPaMUA, IPSIMOYTOJIBHBIN
napajuiesienumne, Kyo);

* KiIaccupUUMPOBATH MHOTOTPAaHHUKH, BBIOMpAsk OCHOBAaHUS JUIsl KilacCU(UKanuy;

® CcBOOOJHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMH C CEYCHHEM MHOT'OI'PaHHUKOB IUIOCKOCTBIO;

®  BBINOJHATH MAPAJUIEIBbHOE, IEHTPAIILHOE U OPTOTOHAJIBHOE MPOESKTUPOBAaHUE (DUTYDP HA TIIOCKOCTD,
BBIIIOJHATH U300pakeHus (PUTyp Ha IJIOCKOCTH;

® CTPOUTh CEYEHUS MHOIOTPAHHUKOB DPA3JIMYHBIMM METOJAaMH, BBIIIOJIHATH (BBIHOCHBIE) IIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y;

®  BBIYHCIATH IUIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMHJIa), TCOMETPUUECKHUX Tell
C IpUMEHEHHeM (HopMyT;



CBOOOJHO ONEpPUPOBATH MOHATHSMU: CUMMETPHUsS B IPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTb
CUMMETpPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPHI;

CBOOOJHO OIEPUPOBATH TOHITHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICHCTBUS HaJl BEKTOPaMU;

pelaTh 3a1a4u Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAXO0XKICHUE T€OMETPUYECKUX
BEJINYUH, [TPUMEHS U3BECTHBIC METO/bI IIPU PELICHUH MAaTEMaTUYECKUX 3a/1ad IOBBIIIEHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATh MPOCTEUIINE MPOTPAaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI
IIPU PELIEHUH CTEPEOMETPUYECKUX 3a/1a4;

U3BIICKaTh, NPEOOPa30BBIBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX;

IIPUMEHATH [TOJIyYCHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEajbHbIEC CUTYaLUH,
IIPUMEHATH ~ HM3YYEHHbIE IIOHATUSA B  IPOLECCE  IIOMCKAa  PELICHHs  MaTeMaTH4YECKU
chopMyIHpOBaHHOW TPOOIEMbI, MOJECIUPOBATH pealibHbIE CHUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIENA0BaTh ITOCTPOEHHBIE MOJEIH C HCIIOJIB30BAHUEM T'€OMETPUYECKUX IOHATUH M TEOpEM,
anmapara anreOpsl, pelarb NIPakTHYECKUE 3aJjauu, CBSI3aHHbIE C HAX0XKJICHUEM I'€OMETPUYECKUX
BEJINYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuicss HAy4uTCs:

CBOOOJHO ONEpUPOBATh TOHATHUSMHU, CBSI3aHHBIMH C I[WIMHIPHYECKOH, KOHUYECKOW W
cheprudecKkoi TOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI MOTYUYEHUS;

OTIepUPOBATh MOHITHUSIMHM, CBSI3aHHBIMU C TEJIaMM BpAUICHHS: IMJIMHIAPOM, KOHYcOM, chepoil u
1apom;

pacrno3HaBaTh Tella BpalieHus (MUIUHAP, KOHYC, cdepa u map) U 0OBICHATH CIIOCOOBI TIOTYUYEHUS
TEJ BpaIICHHSI,

KJ1acCU(UIMPOBATh B3aUMHOE PACIOIOKEeHUE CPEPDI U MIOCKOCTH;

BBIUHCIISTh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB M TeN BpallleHUs, OOBEMBI W TUIOIIATU
MMOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHUS, TEOMETPUUYECKUX TEJ ¢ IPUMEHEHHEM (HOpMYyIT,
CBOOOJHO ONEPHPOBATh MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSAMH TEJI BpPAIICHUS H
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OmMCaHHBIM OKoJIOo cdepbl, chepa,
BIHCAaHHAsl B MHOTOTPAHHUK HJIU TEJIO BpaICHHUS;

BBIYHCIISITH COOTHOIICHHSI MY TUTOIIAIIMU TTOBEPXHOCTEH M 00bEMaMHU MTOT0OHBIX TET,
M300paxkaTh HW3ydaeMmble (HUTYpBI, BBIMONHITH (BBIHOCHBIC) IIOCKHE YEPTSKH U3 PUCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPALLCHUS;
U3BIIEKAaTh, WHTEPIPETUPOBATh U NPeoOpazoBbIBaTh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
TreOMEeTPHUYECKUX PUTYpax, MPEACTABICHHYIO HAa YepTekKaxX U PUCYHKAX;

CBOOOIHO ONEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH OINEpalMU HaJl BEKTOPaMU;

3a/1aBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpUHAT;

pemiath reoOMeTPUYECKHe 3a/ladyd Ha BBIYUCIICHHUE YTJIOB MEXIY MNPSMBIMH M IUIOCKOCTSIMU,
BBIYHCIICHUE PACCTOSHUNA OT TOYKH JIO IUIOCKOCTH, B II€JIOM, Ha NPHMCHECHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPU PELICHUMY;

CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMH C JIBUYKEHHUEM B IPOCTPAHCTBE, 3HATh CBOICTBA
JIBHKCHHM;



BBIMIOJIHATh HM300pPaXKEHUS MHOTOTPAHHUKOB M TENl BpAIllCHHs NPH MapauiebHOM IEepeHoce,
IEHTPAJIILHOW  CHUMMETPUH, 3CPKAJbHOW CHMMETPUHM, TIPU T[OBOPOTE BOKpPYr MPSIMOM,
npeoOpa3oBaHus MOI00HS;

CTPOWUTH CEYEHHS MHOTOTPAHHUKOB W TEJI BpAIICHHUSA: CEYCHHS MWIMHIApA (TmapayieibHO |
MEePICHUKYJIAPHO OCH), CEYEHHUs] KOHyca (MapajuiejbHble OCHOBAHUIO W TPOXOAIIAE Yepe3
BEPILUHY), CEUCHUS 1Iapa;

HUCITOJB30BATh METOAbI MMOCTPOCHUA CEUEHUN: METOL CJIICOOB, METO/ BHYTPCHHCTO
MPOEKTUPOBAHUS, METO/I TIEPEHOCA CEKYIIEH MITOCKOCTH;

JI0Ka3bIBaTh FEOMETPUIECKUE YTBEPIKIACHUS;

MPUMEHSTh TeOMETpUYecKre (aKThl JUIs PEUICHUS CTEPEOMETPUUYCCKHX 3a/ay, MPEINoararmx
HECKOJIBKO LIaroB PeIIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI B IBHOW U HESBHOM (hopme;
peiaTh 3aga4u Ha JOKA3aTCIbCTBO MAaTCMATHYCCKUX OTHOILIEHUN U HaXO0XXIACHUC IT'COMETPUUCCKHUX
BEJINYHH;

MPUMEHSTh MPOTPaMMHbBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI TPU PEIICHUU
CTEPEOMETPUYCCKUX 3a/1a4;

MNPUMCHATHL IIOJYYCHHBIC 3HAHWA Ha IPAKTHUKE: CPaBHUBATb, aHAJIU3HUPOBATH W OLCHHUBATDH
peajibHbIe CHUTYAIlMH, MPUMEHITh M3YYCHHBIC MOHSATHS, TEOPEMbI, CBOMCTBA B MpOIECCE MOMCKA
pelleHMs] MATeMaTHYeCKH CPOPMYJIMPOBAHHON MIPOOJIEMBI, MOACIHUPOBATh PealibHbIC CUTYallMH Ha
A3BIKC T'COMCTPHUHU, HCCICAOBATH IIOCTPOCHHBLIC MOACIINM C HCHOJbB30BAHUCM TI'COMCTPUYCCKUX
MOHATUM M TeopeM, ammapara anreOpbl, pelaTh OPAaKTHUYECKUE 3a/]ayd, CBS3aHHBIE C
HAXO0X/ICHUEM FeOMETPHUYCCKUX BEITUYHH;

UMETh TMpPEJACTaBJICHUsT 00 OCHOBHBIX J3Tamax pa3BUTHS TEOMETPUHM KaK COCTAaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandyecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3fesioB U TeM IPOrpaMMbl Kontpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTshI padoThI
http://www.openclass.ru/node/2367
1 Bseznenue B cTepeoMeTpuIo 23 1
) B3anMHoe pacnonokeHne npsMbIx B 6 | http://1september.ru/
POCTPAHCTBE
3 ITapamienbHOCTB IPSIMBIX U IUIOCKOCTEN B 2 http://top-kniga.ru
IIPOCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U IMJIOCKOCTEN B 25 hitp//svww ctudes.ru/
IIPOCTPAHCTBE
http:// . t.edu.ru/
5 VYriabl 1 paccTosIHUSA 16 1 Pur.openel. el
https://do2.rcokoit.
6 MHororpaHHuKu 7 1 PSC0S.ICOROILIU
https://do2.rcokoit.ru
7 BekTopsl B IpOCTpaHCTBE 12
2 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3AIIHS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0



http://www.openclass.ru/node/2367
http://1september.ru/
http://top-kniga.ru
http://www.etudes.ru/
http://www.openet.edu.ru/
https://do2.rcokoit.ru
https://do2.rcokoit.ru

11 KJIACC

HauMeHOBAHME KoJymmyecTBo yacoB
Ne pa3iesoB u TeM Kountpouabnbie | IIpakTnyeckue JMeKTPoHHLIE (HPPOBLIE)
n/n NMPOrpamMMbl Beero padoTbI padoThI 00pasoBaTe.LHbIE PeCypChbl
AHamutnyeckas T'oponckoid mopran
1 reoMeTpis 15 1 JTUCTAHIIMOHHOTO 00Yy4YEeHUS
https://do2.rcokoit.ru
IToBTOpEHME,
) 000011IEHNE U 15 | http:// www.mccme.ru/
CUCTEMATH3ALMS
3HAHUHU
3 OBBEM MHOFOrpaHHHKa 17 | http://www.openclass.ru/node/2367
4 Tena spamters 4 | http://methmath.chat.ru/
Inomaaun
5 HOBEPXHOCTH 1 9 | http://1september.ru/
00BEMBI KPYTJIBIX TEJ
6 TIBIKCHAS 5 1 http://top-kniga.ru
IToBTOpEHwME,
. 00001IEeHne 17 ) http://www.etudes.ru/
CUCTEMAaTH3aLIs
3HAHUU
OBIIEE KOJIMYECTBO
i 102 8 0

YACOB I10 ITPOTPAMME



https://do2.rcokoit.ru
http://www.mccme.ru/
http://www.openclass.ru/node/2367
http://methmath.chat.ru/
http://1september.ru/
http://top-kniga.ru
http://www.etudes.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KoanyecTBO 4acoB

Jara nzydyenus

Jrj;_)n Tema ypoka Beero KourpoJs- Tlo Pasru-
uble padorer | IAHY uecKku

! OcHoBHbIE TIpaBUJIa U300paXKEHUS HA PUCYHKE TUIOCKOCTH, apaJUIETbHBIX MPSIMbIX 1 3.0
(OTpE3KOB), CEpeNHBI OTPE3KA '
[TonsiTust crepeoMeTpun: TOUKa, IpsiMasi, JIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE IIpaBUiIa

2 n300paKeHHsI HAa PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX MPSMBIX (OTPE3KOB), CEPEAUHBI 1 4.09.
OTpe3Ka.

3 [TonsiTus: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U III0CKOCTh; 1 6.09
MOJIyIPOCTPAHCTBO

4 [TonsTHsA: nepecekaronmecs MIOCKOCTH, TEpeceKaroLecs IpsMas U MI0CKOCTb; 1 10.09
HOJYIIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHHe TPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD, | 11.09
HECYIIECTBYIOIINX 00bEKTOB o

6 MHororpaHHuKH, ©300pa)keHre IPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1 13.09
HECYIIECTBYIOIINUX O0OBEKTOB T
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1 17.09.
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX 1 18.09.
AKCHOMBI CTEPEOMETPHH U NEPBBIE ClIeACTBUA U3 HUX. CIOCOOBI 3a1aHus NPSAMBIX U

9 MJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS IPSIMBIX U TUIOCKOCTEH 1 1 20.09.
BxoaHnasi KOHTpOJIbHAsI padoTa
N3o00pakeHne ceueHnii mupaMu/ibl, KyOa U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

10 N306paxeHue nepeceueHus MoJyuyeHHBIX MIOCKOCTeN. PackpalinBanue moCTPOSHHbIX 1 24.09.
CEUEHUI pa3HBIMU LIBETAMU
N300paxeHne cedeHui MupamMuIbl, Ky0a v MPU3MBbI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.

11 N300paxeHue nepeceueHus NoJgyuyeHHBIX IIOCKOCTEN. PackpalinBanue mocTpOEHHbIX 1 25.09.
CEYCHHI pa3HbIMU LIBETAMH
N300pakeHne ceueHuil mupaMubl, Kyoa u Mpu3Mbl, KOTOpPbIE IPOXOAAT yepe3 Ux peodpa.

12 N3o6pakenue nepeceyeHus MOIy4eHHBIX IJI0CKOCTeH. PackpalnBanue mocTpoeHHbIX 1 27.09.

CEUYCHHI pa3HBIMU LIBETAMH




H3o06paxeHue cedeHu nupamuibl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJIAT yepe3 ux peopa.

13 N3o0pakeHne nmepeceueHus MoayuYeHHbIX MITOCKOCTEN. PackparmBanue mocTpoeHHBIX 1.01.
CEYEHUH pa3HbIMM LIBETAaMU

14 MerTton cieoB 1Sl HOCTPOEHUS! CEUEHU N 2.10.

15 Merton ciaenoB s TOCTpoeHUs ceueHuil. CBOMCTBA MepeceyeHui MPSMbBIX U IJIOCKOCTEH 4.10.

16 Merton crenoB AJis MOCTpoeHUsI ceueHnit. CBOMCTBA IEPECEUCHHM MPSAMBIX U TNIOCKOCTEN 8.10.

17 [TocTtpoenue ceuenuii B nupamue, Kyoe no Tpém Toukam Ha péopax. Co3qaHne BBIHOCHBIX 9.10
YepTeKEH U 3aIlUCh 111aroB MOCTPOEHUS

13 [TocTpoenue ceueHuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. CozaHne BHIHOCHBIX 11.10
YEpTEKEH U 3alUCh IIAroB MOCTPOEHUS

19 [Moctpoenue ceuenuii B nmupamuze, Kyde mo Tpém Toukam Ha pédpax. Co3aHne BBIHOCHBIX 15.10
YyepTexeil U 3amuch I1aroB NOCTPOEHUS

20 [TocTtpoenue ceuenuii B nupamue, Kyoe rno Tpém Toukam Ha péopax. Co3gaHne BBIHOCHBIX 16.10
YepTeKEeH U 3aIlUCh 11aroB MOCTPOEHUS

21 [ToBTOpenue muanumerpuu: Teopema o MponopHHOHANIbHBIX 0Tpe3kax. [Tonodue 18.10
TPEYTrOJIbHUKOB

2 IToBTOopenue manumerpun: Teopema MeHenas. PacueTsbl B ce4eHHSIX HAa BBIHOCHBIX 2910
yeprexax. McTopus pa3BUTHs JIaHUMETPUU U CTEPEOMETPUU o

23 KonTposbnast padora ""Axcuomsl crepeomerpun. Ceyenus' 23.10.

24 B3aumHoe pacnonoxeHue npsMbIX B IpocTpancTBe. CKpenuBarommecs npsimsle. 75.10
[Tpusnaku ckpemuBaromuxcs npsaMeix. [lapamiensHbie mpsiMble B IPOCTPAaHCTBE o
Teopema 0 CyLIECTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM NTapaJIEIbHON TaHHOM IIPSIMOi,

25 IIPOXOJSILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKAIICH Ha TaHHOU IIpsMoil. JIleMma o 5.11.
NePECEUCHUH NapaJIJIeNIbHBIX MPSIMBIX MNIOCKOCTHIO

%6 [TapamnenpHOCTB Tpex NpsMbIX. TeopeMa o TpEX napajienbHbIX IpsMbIX. Teopema o 6.11
CKPEIHBAIOIINUXCS IPSAMBIX

7 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaJljIeIbHOTO MPOEKTUPOBAHUS. 211
N306pakeHue pa3HbIX GUIYp B MapaLIedIbHOM IPOEKINT o

28 IleHTpanbHas IPOEKLUsA. YTOJI C COHAIIPABIEHHBIMU CTOPOHAMU. YTOJI MEXKY IPSIMBIMU 12.11.

29 3ajaun Ha JOKa3aTelbCTBO U UCCIIEI0BAHNE, CBSI3aHHBIE C PACIIOIOKEHUEM MIPSIMBIX B 1311

MIPOCTPAHCTBE




[ToHsTHS: MapaIEIBLHOCTD MPSIMOU M TUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 MapajuieIbHOCTH MPSAMON U TNIOCKOCTH. CBOMCTBA MapaJuIeIbHOCTH MPSIMOM U TIJIOCKOCTH 1 15.11.

31 ["'eomeTprueckue 3aaun Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBA3AHHBIE C 1 1911,
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

1 [TocTpoeHue ceueHust, IPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha YepTeke U MapajlieIbHOro | 20.11
Jpyroii mpsiMoii. Pacuér oTHOMICHUI o

13 [TapannenpHas NpoeKLus, IPUMEHEHHUE 7S IOCTPOEHUs CeueHni Kyoa u 1 11
napaiuienenunena. CBoiCTBa Mapaule/IenuIeaa U MPU3MbI o

34 [TapamtenpHble IOCKOCTU. [IpU3HAaKK mapamebHOCTH ABYX INIOCKOCTEN 1 26.11.

15 Teopema o napanenbHOCTH U €AMHCTBEHHOCTH IUIOCKOCTH, ITPOXOASIIEH yepe3 TOUKyY, He 1 2711
NPUHA/ISKAILYIO TaHHON TNIOCKOCTH U CIIEACTBUSA U3 HEE

36 CaolicTBa napauieabHbIX MIOCKOCTEN: O MAPAIJIEIbHOCTH NMPSAMBIX IIEPECEUEHUSI IPU | 2011
NePEeCeYeHNH IBYX MapaieNbHbIX INIOCKOCTEH TpeThei
CoiicTBa mapaiesbHBIX IIIOCKOCTEN: 00 OTpe3Kax NapajieNbHbIX MPSIMbIX, 3aKITI0UEHHBIX

37 MEXy NapauIeIbHBIMU IUIOCKOCTSMHU; O IIEPECEYEHUN IIPSIMOM C IBYMs ITapajuIeIbHBIMU 1 3.12.
IUIOCKOCTSIMU

38 [ToBTopenue: Teopema Iudaropa Ha mIocKoCTH 1 4.12.

39 IToBTOpEHME: TPUTOHOMETPUS IIPAMOYTOJIBHOTO TPEYTOJIbHUKA 1 6.12.

40 CaoiicTBa Ky0a U PSAMOYTOJBHOT'0 Napayjiesenuneaa 1 10.12.

41 Boruncnenue niauH 0Tpe3KoB B KyOe U IPSMOYTOJIbHOM Mapalieenuree 1 11.12.

4 ITepnieHIUKyISIPHOCTD NPSAMON U IUIOCKOCTH. [Ipr3HaK NepneHIuKyISIpHOCTH IPSIMON U 1 13.12.
IUIOCKOCTH

13 [leprieHANMKYASAPHOCTD NMPAMON U TUIOCKOCTH. [Ipru3HaK NepneHauKyJIIpHOCTH NPSIMON U | 1712
IUIOCKOCTH

44 Teopema 0 CyLIECTBOBaHUM U €AMHCTBEHHOCTH MPSAMOM, POXOAAIIEH Yepe3 TOUKY 1 18.12.
IIPOCTPAHCTBA U MEPIEHANKYIISIPHON K IIIOCKOCTH

45 I1110CKOCTH ¥ MEPIIEHIUKYIIAPHBIE UM NIPSMbIE B MHOIOTPAHHUKAX 1 20.12.

46 I110CKOCTH M EPIIEHIUKYJISIPHBIE UM NPSMbIE B MHOIOTPAHHUKAX 1 24.12.

47 Ilepnenaukysap 1 HakiIoHHasA. [locTpoeHHe eprneHIuKyIsIpa U3 TOYKU Ha NIPSIMYIO 1 25.12.

48 [lepnenaukynsap u HakinoHHasA. [locTpoeHne nepneHauKyIsIpa U3 TOYKH HA MPSIMYIO 1 27.12.




49 Teopema o Tpéx nepreHANKYIIsIpax (mpsmasi 1 oOpaTHasi) 1 10.01.
50 Teopema o Tpéx nepreHaAnKyIApax (npsmas u oopaTHast) 1 14.01.
51 Yron Mexay CKpeuyBaromUMUCS MPIMbIMU 1 15.01.
52 ITouck neprneHuKyIApHBIX IPSIMBIX C ITOMOILBIO MEPIIEHIUKYJIIPHBIX IIJIOCKOCTEN 1 17.01.
53 OpToroHaJibHOE IPOCKTUPOBAHUE 1 21.01.
54 [TocTpoenne ceueHuii Kyoa, IPU3MBbIL, TPABUIBHON MUPAMUIBI C TOMOIIBI0 OPTOrOHAIEHON 1 2201
POEKLNU
55 [Toctpoenue ceueHuii Kyda, MPU3MBbIL, TPABUIILHON MUPAMUIbI C TIOMOIIBI0 OPTOTOHAIBHOMN 1 24,01
IPOEKLINN
56 CummeTpus B IPOCTPAHCTBE OTHOCHUTEINIBHO TUIOCKOCTH. [1mockocTn cummeTpuil B | 2801
MHOTOI'PAaHHHMKAX
57 IIpu3Hak NepHeHAUKYIJIAPHOCTH IPSIMOU U INIOCKOCTH KAaK CJIEICTBUE CHMMETPUH 1 29.01.
58 [IpaBuiibHBIE MHOTOTPAHHUKH. Pacy€T pacCTOSHUM OT TOYKH /10 TIJIOCKOCTH 1 31.01.
59 [IpaBunbHBIE MHOTOIPaHHUKH. Pacy€T paccTosHUI OT TOYKHU A0 INIOCKOCTH 1 4.02.
60 CrocoObl ONyCTHTh MEPIICHIUKYJISPBI: CAMMETPHS, CIIBUT TOYKH TI0 IMapajuIeIbHON TIPSIMOM 1 5.02.
61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PACCTOSHUN 1 7.02.
6 KontpoabHasi padora ""B3anmHoe pacnoJioskeHue NpsiMbIX M IJIOCKOCTEH B 1 11.02
npocTpaHcTBe' o
63 [ToBTOpEHME: yroia MKy NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOILHOM 1 12.02
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB
64 IToBTOpEHME: YroJl MEXKIY CKPEIIUBAIOIIUMUCS MIPSIMBIMU B IIPOCTPAHCTBE 1 14.02.
65 ['eomeTpuyeckre METObI BEIYMCICHUS YIJIa MEXAY MPSIMBIMU B MHOTOIpaHHUKaX 1 18.02.
66 JIByrpansbliii yroj. CBOMCTBO JIMHEWHBIX YIJI0OB JBYTPAaHHOIO yria 1 19.02.
67 [TepnienaukymnsipHbie MI0CKOCTH. CBOKWCTBA B3aUMHO MEPIEHAUKYIISIPHBIX TIIOCKOCTEH 1 21.02.
68 IIpu3Hak nepneHauKyJIIPHOCTH INIOCKOCTEN; TeopeMa O IIPSAMOM IIEPECEUEHHUs IBYX | 25.00
IUIOCKOCTEH NMEepIEeHAUKYIISIPHBIX TPEThEH MII0CKOCTH
69 [TpsaMoyronbHbIN Mapasienenunes; Ky0; n3MepeHusi, CBOICTBa IPSIMOYTOJIbHOTO 1 26.02
napajuiejenumneia
70 Teopema 0 AuaroHanau NpsIMOYTOJIBHOTO MapajuiesieUneaa U CIEACTBUE U3 HeE 1 28.02.
71 CrepeoMeTpuuecKkue U IPUKIIAIHbIE 33]Ja4l, CBA3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM 1




MMPAMBIX U IIJTOCKOCTHU

HOBTOpeHI/IeZ CKpPCIIUBAIOIIHECS IPSAMBIC, MApaJIJICIIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX

72 1 4.03.
MHOTOTpaHHHUKaX
7 [Tapa nmapajienpHbIX IUIOCKOCTEH Ha CKPELIUBAIOIUXCS IPSAMBIX, PACCTOSIHUE MEKIY 1 503,
CKPELMBAIOIIUMUCS MPSIMBIMH B IIPOCTBIX CUTYaLMIX
74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM J10 INIOCKOCTH 1 7.03.
75 Boruncnenune paCCTVOﬂHI/HZ MEX/y CKPEINBAIOIUMUCS IPSIMBIMU C IIOMOILBIO 1 11.03.
NEPIEHUKYJIIPHON MIJIOCKOCTH
76 Tpéxrpannslii yrou, HepaBeH?TBa JUISL TpeXTpaHHbIX yriioB. Teopema [Tudaropa, TeopemMbl | 12.03.
KOCHHYCOB M CHUHYCOB JUIsl TPEXTPAHHOTO yTIja
77 DneMeHTHI CHEePUUECKOI Te€OMETPUH: Te0Ie3NUSCKHUE JTHHUH Ha 3eMIIe 1 14.03.
78 KonTpoasnas padora "Yriabl u paccrossnus' 1 18.03.
79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1 19.03.
80 [Tupamuna. Buasl nupamua. [lpaBunbHas nupamuaa 1 21.03.
81 [Tpusma. IIpsimas u HaknoHHas npusMsl. [IpaBunbpHas npusma 1 25.03.
82 [Tpsamoii napasienenunesn, NpsMOYToJbHBIN Mapajiesenumnes, Kyo 1 4.04.
83 Brinyxiibie MHOrorpanHuku. Teopema Ditnepa 1 8.04.
84 Brimykibie MHOrorpanHuku. Teopema Diinepa. [IpaBuiibHbIe U TOTyTIpaBUIbHbIC 1 9.04.
MHOTOT'PaHHHUKH
85 KontpoJsbnast padora ""MHororpanauku' 1 11.04.
86 [TonsiTve BEKTOpa Ha IVIOCKOCTH U B IPOCTPAHCTBE 1 15.04.
87 CyMMa BEKTOpOB 1 16.04.
88 Pa3HocTh BekTOpOB 1 18.04.
89 [IpaBuiio mapannenenunena 1 22.04.
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 23.04.
91 Pasnosxenue BekTopa mo 6azucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJJHOU MIOCKOCTH 1 25.04.
92 CkansipHO€ MpOU3BEICHNE 1 29.04.
93 Beruucnenue yria Mexay BEKTOpaMHU B IIPOCTPAHCTBE 1 30.04.
94 IIpocreiimne 3axa4n ¢ BEKTOPaMHU 1 2.05.




95 IIpocreiimne 3a1a4n ¢ BEKTOpaMHU 1 6.05.

96 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1 7.05.

97 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1 13.05.
98 O06o0011eHne U cUcTeMaTU3alus 3HAHUN 1 14.05.
99 O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1 16.05.
100 HUrorosasi KoHTpoJIbHAsI padoTa 1 20.05.
101 HNTorosasi KOHTpoJIbHAS padoTa 1 20.05.
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1 21.05.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoauuyecTBo yacoB

JarTa usyyenust

Jrj;-)n Tema ypoka Beero KonTposis- Tlo Paxru-
uble paGorpr | TIAHY HecKkn
1 [ToBTOpenue Temsl "KoopauHaThl BEKTOpa Ha MJIOCKOCTH U B IPOCTPaHCTBE" 1 3.09.
2 IToBTOpenue Temsl "CkallipHOE IPOU3BENECHNE BEKTOPOB" 1 5.09.
3 [ToBTOpeHue TeMsbl "BbruncieHue yria Mex 1y BEKTOpaMH B POCTpaHCTBE" 1 6.09.
4 IToBTOpEeHME TeMBbI Y paBHEHHE NIPSIMOM, IPOXOASILEN Yepe3 ABE TOUKU" 1 10.09.
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJjlb, YPAaBHEHHE IIJIOCKOCTH B OTPE3Kax 1 12.09.
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTU B OTPE3KAX 1 13.09.
7 BekTopHoe npousBeneHue 1 17.09.
8 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrpaMMHUPOBAaHKE 1 19.09.
9 JIvHeiHbIe HEpaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE | | 20.09.
Bxoanasi koHTpoJibHasA paboTa
10 AHanuTHYECKHE METO/Ibl pacuéTa yriia MeX/1y NpsSMbIMH B MHOTOI'PaHHUKAX 1 24.09.
11 AHaIMTUYECKHE METO/bI pacy€Ta yIjia MeX1y MIIOCKOCTIMHU B MHOTOTPaHHUKAX 1 26.09.
12 ®opmysia pacCTOSIHUSI OT TOUKH /10 INIOCKOCTH B KOOpJMHATAX 1 27.09.
13 HaxoxneHre paccTosIHUM OT TOUKH /10 TNIOCKOCTH B Ky0Oe 1 1.10.
14 Haxosx1eHne pacCTOSIHMM OT TOYKH 10 IVIOCKOCTH B MPAaBWIIBHOW NTUPaMUE 1 3.10.
15 KonTposbHnasi pabora ""AHanuTnyeckasi reomerpus' 1 1 4.10.
16 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPAaHHUKH 1 8.10.
17 CeueHunst MHOTOTPaHHUKOB: METOJI CIIEI0B 1 10.10.
18 CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHBIE INIOCKOCTH, IEPECECYEHUS MPSIMBIX U INIOCKOCTEN 1 11.10.
19 [TapannenbHble psIMbIE U IUIOCKOCTH: NTapaJIJIE/IbHBIE CEUEHUS 1 15.10.
20 [TapannenpHbIe IPSMBIE U IUNIOCKOCTH: PACYET OTHOIICHUH 1 17.10.
21 [TapautenpHble NpsAMbIE U ITIOCKOCTH: YIVIBI MEXAY CKPEIUBAOIIUMUCS IIPIMBIMU 1 18.10.
” [lepnieHuKyIApHBIE NIPSIMBIE U INIOCKOCTU: CTAaHAAPTHBIE MAPbI MEPIEHIUKYIISPHBIX 1 10
IUIOCKOCTEH U NPSMBIX, CHMMETPHUH MHOTOTPaHHUKOB
23 IlepnenauKkynspHbIE MIPSAMBIE U INIOCKOCTU: TEOPEMA O TPEX MEPIEHAUKYIISIPAX 1 24.10.




24 IlepneHnuKyIIsIpHBIE IPSIMEIE U INIOCKOCTH: BEIYUCIECHUS JUIMH B MHOIOI'PaHHUKAX 1 25.10.
y
25 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TUTOMIAEH, COOOpaKeHUs | 511
no00ust o
2% [ToBTOpEHME: TUIONTAAX MHOTOYTOJIEHUKOB, ()OPMYJIBI JUIS TUIOIIAICH, COOOpaKeHus 1 711
nonoous T
7 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, ()OPMYJIBI [T TUIOMIACH, COOOpaKEeHUS 1 211
0100 usI o
)8 [Tnomany ceueHnii MHOTOTPAaHHHUKOB: TIOIIAN IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, | 1211
coo0paxeHus Moao0us ’
29 [1nomany cedeHnii MHOTOTpPaHHUKOB: TUIOLIAAH IOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1 1411
coo0pakeHust OJ00Hs o
30 KontposabHas padora "[loBTOpeHre: MHOTOTPAHHUKY, CeY€HUsI MHOTOTPAHHUKOB"' 1 15.11.
9
31 O6béM Tena. O6beM MPSIMOYTOIBHOTO Napajuiesenune1a 1 1911
Tpenuposounoe meponpuste B popme EI'D A
32 3anmaun 00 yABOCHUH Ky0a, 0 KBaapaType Kyda; 0 TPUCEKITUH yTJia 1 21.11.
33 CrepeomeTpruecKue 3a/1aui, CBsI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOIO Hapaenenunena 1 22.11.
34 [Ipuknagaeie 3a1a4u, CBSI3aHHBIE C BRIUUCIEHUEM 00bEMA MPSIMOYTOIBHOTO | 26.11
napajuiesienumnesia -
35 OO0BEM MIPAMOIA TPU3MBI 1 28.11.
36 CrepeoMeTpHUECKHUE 3a/1a4H, CBA3aHHBIC C BHIYUCICHHEM 00BEMOB TIPSIMOM MPU3MBI 1 20.11.
37 [TpuknaaHele 3a7a4u, CBA3aHHBIE C 00BEMOM IPSIMOU MPU3MBI 1 3.12.
18 Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO onpeieIéHHOro uaTerpana. O0bEM HaKIOHHOM 1 510
PU3MBI o
39 Brraucnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIEHHOro nHTerpaa. OObEM MUPAMHU/TBI 1 6.12.
40 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YIIIOM 1 10.12.
41 ®opmyna o6béMa nupamuabl. OTHOIIEHNE 00BEMOB MUPaMUJL ¢ OOIIUM YTIIOM 1 12.12.
42 CrepeoMeTpHUECKHE 3a[ja4H, CBSI3aHHbBIE C 00BbEMAaMU HAKIOHHOMN IPU3MBI 1 13.12.
b
43 CrepeomMeTpuUecKue 3a/1a4u, CBI3aHHBIC ¢ 00bEMAMU MTHUPAMHIBI 1 17.12.
44 [Tpuxnanueie 3anayn no reme "OOBEMBI TeN", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOW TTPU3MBI 1 19.12.
45 ITpuknanasie 3aga4u o TeMe "OOBEMEBI Tel", CBI3aHHBIE ¢ 00BEMOM ITHPAMUIBI 1 20.12.
2




46 [Ipumenenue 06bEMOB. Brrunciaenue paccTossHus 10 TNIOCKOCTH 1 24.12.
47 KonrponsHas padora "O6bEM MHOTOrpaHHUKA" 1 26.12.
48 [unusapuyueckas TOBEPXHOCTh, 00pa3yIolye MUINHAPUIECKONU MTOBEPXHOCTH 1 27.12.
49 Humuuap. Ipsamon kpyroso nunuuap. Ilnomans noBepXHOCTH NUIMHAPA 1 10.01.
50 Konnueckasi moBepxHOCTh, 00pa3yolme KOHHIeCKOr moBepxHocTu. Konyc 1 14.01.
51 Ceuenne KOHyca INIOCKOCTBIO, MAapAJIENBbHON MIJIOCKOCTH OCHOBAHUS 1 16.01.
52 VYceuénnslit konyc. M3o00pakeHne KOHYCOB M YCEYEHHBIX KOHYCOB 1 17.01.
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1 21.01.
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCa 1 23.01.
55 CrepeoMeTpHrueckue 3a/1auM Ha J0Ka3aTeIbCTBO U BHIYMCIIEHUE, IOCTPOCHUEM CEUEHUM 1 2401
LWIMH]IpPA, KOHYyCa
56 CrepeoMeTpHruecKkue 3a1aui Ha J0Ka3aTeNbCTBO U BHIYHCIICHUE, IOCTPOCHUEM CEUCHHIA 1 2801
LWIMHIpPA, KOHYyCa
57 IIpuknanHeie 3a1a4y, CBSI3aHHBIE C [IWJIMHIPOM 1 30.01.
58 IIpuknanHele 3a1a4y, CBSI3aHHBIE C LIWIMHIPOM 1 31.01.
59 Cdepa u map 1 4.02.
60 [lepeceuenue chepsl 1 mapa c mwiockocteio. Kacanue mapa u cdepsl miockocTsio. Bun u 1 6.02
n300pakeHue mapa o
61 [Tepeceuenue cepsl u mapa c mockocteto. Kacanue mapa u ceps miockoctsio. Bua u 1 700
U300paXkeHue Imapa o
62 VYpasuenue chepsl. [Inomans chepst u e€ yacreit 1 11.02.
63 Cummerpus chepsl 1 mapa 1 13.02.
64 CrepeoMeTpHuueckue 3a/1auM Ha JOKa3aTeIbCTBO U BHIYKCIIEHUE, CBSI3aHHBIE CO cepoil u | 14.00
1apOM, MOCTPOCHUEM UX CEYEHUI MITOCKOCThHIO
65 CrepeomeTpHyeCcKHe 3a/1aui Ha JOKAa3aTeIbCTBO U BEIUMCIIEHUE, CBA3aHHBIE CO Chepoii U 1 18.02
I1apOM, TIOCTPOEHUEM UX CEYEHUH IMIIOCKOCTHIO
66 [Tpuknagabie 3a1a491, CBSI3aHHBIE CO chepoii U mapom 1 20.02.
67 [ToBTOpEHME: OKPY’KHOCTH HA INIOCKOCTH, BBIYMCIEHUS B OKPY>KHOCTH, CTaHAAPTHBIE | 21.00
0100 HsI A
68 Paznuynble KOMOMHALIMY TEJ BPAIICHUS U MHOTOTPAHHHUKOB 1 25.02.




69 3amauu o Teme "Tena 1 MOBEPXHOCTH BpalieHus " 1 27.02.
70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpallleHHs " 1 28.02.
71 KonTponbhas pabota "Tena u HOBEpXHOCTH BpaleHHs " 1 4.03.
72 O06wém nununaapa. Teopema 06 00bEME IPAMOro HUIMHIPA 1 6.03.
73 Brruucienne 0o05EMOB Te ¢ TOMOIIBIO onpeaenéHHoro narerpaita. O0sEM KoHyca 1 7.03.
74 [Tnomaau 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCa 1 11.03.
75 CrepeoMeTprYeCKUE 3a/1a4H, CBA3aHHBIC C BHIYUCICHHEM 00BEMOB ITMIIMHAPA, KOHYCa 1 13.03.
WKJIQIHBIE 3324 TI0 TEME bEMBI U TUIOIIAIU TIOBEPXHOCTEN TEN .03.
76 II "O6 " 1 14.03
'BEM III M IIIapoBOT KTOpa. M bpEMe mIapa. I imomane bl
O06béM mapa apoBoro cektopa. Teopema 00 o0bvEme mapa. [Tnomans che
77 CrepeoMeTpUUECKHUE 3a/1a4H, CBAI3aHHBIC C BRHIYMCICHHEM 00BEMOB II1apa, I1apoBOTO 1 18.03.
CErMEeHTa U IapOBOT0 CEKTOpa
73 [Mpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten'", CBA3aHHBIE ¢ 00BEMOM IIapa ¥ IUIOMIAIbI0 | 20.03
c¢epsl. COOTHOILIEHUS MEXTy IJIOLIAASIMU MOBEPXHOCTENW U 00BEMaMU MOAOOHBIX TEJ T
79 [TonoOHsbIe Tena B npocTpaHcTse. M3menenne o6béMa npu nogodbun. CrepeoMeTpuieckue 1 21.03
3a/1a4uM, CBSI3aHHbIE C BBIYUCIIEHHEM O0BEMOB TN U IIJIOLIAAEH TOBEPXHOCTEN T
80 KonTpoasnas padora "Iliiomaau noBepXHOCTH U 00bEMBI KPYIJIbIX Tea'" 1 25.03.
21 JBuxenust npoctpancTBa. OroOpakenus. J[BrkeHus u paBeHCTBO Guryp. Oomue 1 4.04
CBOWCTBA JBMKCHUMN o
%) Bunsr nBrkeHMit: mapaiienbHblil mepeHoc, eHTpalbHasi CHMMETPHS, 3epKallbHas 1 204
CUMMETPUS, TOBOPOT BOKPYT MPSMOi o
83 [IpeobpazoBanus nopodus. [Ipsmas u chepa Ditnepa 1 10.04.
84 I'eomerprueckue 3aga4y Ha IPUMEHEHUE JBUKEHUS 1 11.04.
85 KonTtponbnas pabora "BekTopsl B mpocTpaHcTse" 1 15.04.
26 O6o6maromee nopropenue 11 monsTuii 1 MeTo0B Kypca reomerpuu 10—11 kimaccos, 1 17.04
cucreMaruzaius 3Hanui: "[lapamienbHOCTh IPSMBIX U TJIOCKOCTEH B MpocTpaHCcTBe" T
%7 O6o6maromee nopropenue 11 nonstuii u MeTo0B Kypca reomerpuu 10-11 knaccos, 1 18.04
cucTemMarusanys 3HaHuii: "BekTopsl B npocTpaHcTBe” o
28 O6o06matomee nmoroperue 11 moHsTHI 1 METOI0B Kypca reomerpun 10—11 kmaccos, | .04
crcTeMaTHh3alus 3Hanuii: "BekTopsl B mpocTpancTse” o
29 Ob6o6maromee mosropenue 11 nmoustuit 1 MeTo0B Kypca reomerpun 10-11 knaccos, 1 24,04

cucremaru3ans 3HaHui: "O0beM MHOTOTpaHHUKA"




90 O6o6maromee noproperne 11 moHsTHii 1 MeTO0B Kypca reomerpuu 10—11 kimaccos, | 25,04
cucreMaTu3anus 3HaHui: "O0beM MHOTOTpaHHUKA" o

91 Ob6o6maromee noropenue 11 noustuit 1 MeTo 0B Kypca reomerpun 10-11 kiaccos, 1 79.04
cucreMaTu3anus 3HaHui: "Ilnomaan noBepxHoCcTH U 00BEMBI KPYTIBIX Tl o

9 O6o06matomee nmoroperue 11 moHsITHI 1 MeTOI0B Kypca reomerpuu 10—11 kmaccos, | 505
cucreMaru3anus 3Hanui: "[1momnaau moBepXHOCTH U 00BEMBI KPYTIIBIX Ten" o

93 Hrorosasi kKoHTpoJIbHAs1 padoTa 1 1 6.05.

94 HUToroBasi KOHTpoOJIbHAN padoTa 1 8.05.

95 [ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH 1 13.05.

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUH COBPEMEHHBIX | 14.05.
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHM

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B pa3BUTUN COBPEMEHHBIX 1 15.05
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOT U

08 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX 1 16.05.
WH)KEHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIM

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUN COBPEMEHHBIX 1 50.05.
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX 1 21.05
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

101 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1 .05,
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIA

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B pPa3BUTUN COBPEMEHHBIX | 73.05.
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O IPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpusa YMK JI. C. Aranacsn, B. @. byry3os, C. b. Kagomnesa 10-11 knaccsl

METOANUYECKHUE MATEPHUAJIBI J1JI5s1 YYUTEJISL
AnreOpa u Havyana marematudeckoro ananuza YMK . A. Anumos, FO. M. Konsrus,
M. B. Tkauésa u np. 10-11 xnaccsl

I'eomerpuss YMK JI. C. AranacsH, B. @. byty3os, C. b. Kagomuesa 10-11 knaccsl

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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

®denepanbHbIi HHCTUTYT NEIarorMyeckux u3mepenuit http:/www.fipi.ru/

[opran nadopmanuonHoi noaaepxku EnnHoro rocyjapcTBeHHOT0 9k3aMeHa http:/www.ege.edu.ru/

MOCKOBCKHUH IIEHTP HEMPEPHIBHOI'O MaTeMaTHuecKkoro ooOpasoBanus http:/www.mccme.ru/

Cetb TBOpUecKkuX yunrtesneil. CooOIIecTBO yuuTenei MaTeMaTHKH

http://www.it-n.ru/communities.aspx?cat_no=4510tmpl=com

OTxpeiThiit kiace. CoobmmecTBo «Mup MaTeMaTuku» http://www.openclass.ru/node/2367

I'azera «Matemaruka» M3narensckoro noma «llepBoe centssOps» http://1september.ru/

®ecrtuBanp neparornyeckux unei « OTkpoIThIi ypok» («IlepBoe centsiops») http://festival.1september.ru/

Enunas xomnexuus mudpoBbix oOpa3oBaTenbHbIX pecypcoB http://school-collection.edu.ru/

Caiit YMK CmupHoBbIX 110 reomeTpun 1uis 7-11 kiaccos http://geometry2006.narod.ru/

I'eomeTpust — 31eKTpOHHBINH ypok « MHOTOyroabHUKW» — http://www.geometry-exe.h17.ru/

Marematuka B OTKpbeITOM KoJuie ke http:/www.mathematics.ru/

WuTepHer-noanepxka yuuteneil Marematuku http://www.math.ru/

Allmath.ru — Bcs maTematuka B oqHoM Mecte http://www.allmath.ru/

Exponenta.ru: oOpa3oBaresnbHbli MaTeMaTHUeCKui calT http:// www.exponenta.ru/

Bces anemenrapnas matematuka: CpeqHss MaTeMaTu4yecKkas HHTepHeT-11Koa http:/www.bymath.net/

I'eomerpuueckuii mopran http://www.neive.by.ru/
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http://www.exponenta.ru/
http://www.bymath.net/
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3ajaun 1Mo reoMeTpuu: HHGHOPMAITMOHHO-TTOMCKOBas cuctema http://zadachi.mccme.ru/

Maremarndeckue 3TIoab! hitp:/www.etudes.ru/

MaremaTiHuecKHie OJIMMITHAILI M OJIMMITHAAHBIE 3a1aun http:// www.zaba.ru/

MexayHapoaHbIii MaTeMaTudeckuii KOHKypc «Kenrypy» http://www.kenguru.sp.ru/
Meroauka npenogaBanus MaTeMaTuku http://methmath.chat.ru/

MockoBckasi MaTeMaTH4YECKasi OJTMMITHAA IIKOJIBHUKOB http://olympiads.mccme.ru/mmo/
Caiit snemenTapHoit MmatremaTuku JImutpus ['ymuna http:/www.mathnet.spb.ru/

Caiit U3natennctBa «IIpocBemenue» http://www.prosv.ru

Caiit U3natenpcTBa « MHEMO3uHa» http:/ www.mnemozina.ru

Caiit U3natenncTBa «Jlpoda» http:// www.drofa.ru

Caiit U3natennctBa «Benrtana-I'pady http:/www.vgf.ru

Caiit U3natennctBa «MaTemnekt-Llentp» http:/ www.intellectcentere.ru

Nurtepuer-marazun OO0 «Ton-Kuura» http://top-kniga.ru
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