PaGouas nporpamma
no yyeoHomy npeamery «I'eomerpusn)
10-11 kaacc
Yriay0JieHHblii YPOBEHb

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBNsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, Tak Kak OOECHeunBaeT BO3MOXKHOCTb W3YYCHHS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPABIECHHOCTH M IPEAMETOB TI'yMAaHUTapHOIO IMKIJIA.
ITockonpKy 10rn4Yeckoe MplllIeHHE, POPMUPYEMOE IIPU U3yUEHUU 00YyUarOIUMHUCSA
NOHATUIHBIX OCHOB TE€OMETPUM, IIPUM JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN ITPU PELIEHUU F'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh Y ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3HUECKUX 3a]au.

I{enb ocBOeHUs nporpamMmsl yueOHOro kypea «I'eomerpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYATbHBIX CIIOCOOHOCTEN 00YUaIOLIUXCS IPH U3YUCHUH
reOMETpPUH, KaK COCTaBJsiolmell mpeamMeTHoM oOmactu «Marematuka H
uHbOopMaTuKa» yepes oOecreueHue BOZMOXKHOCTH IPUOOPETEHHS U MCTIOJIb30BaHUS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUM U NeUCTBUM, clienU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JUJISl YCIIEUTHOTO MPOo(hecCHOHAIBHOTO 00pa30BaHUsl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 3a7auaMy Kypca TEOMETPUU Ha YIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIMBAIOIIUMU KypC 0a30BOr0 YpOBHS, SIBISIOTCS:

pacUIMpeHHe NMPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOoBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSX, MO3BOJISIIOLIMX ONUCHIBATH M HM3ydaTb
pa3HbIE ABJICHUS OKPYXKAIOLIEr0o MUPA, 3HAHUE NOHATUIMHOIO anmnapara 1o pasueiny
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMupoBaHHEe  YMEHHUS ~ BIAJETh  OCHOBHBIMH ~ HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pELIEHUS 3a/1a4;

(opMHpOBaHKME YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOIOTPaHHUKHA M Te€jJa BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJEIIN;

(opMUpOBaHHE NOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpHU
IIPOBEICHUH PACCYKICHUN;



dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
peuieHus, YMEHUs UX IPUMEHSTh, IPOBOJAUTH JIOKA3aTeJIbHbIE PACCYKICHUS B XO/€
pelIeHUs] CTepPEOMETPUUECKUX 3aJlad U 3aJady C MNPAKTUUYECKUM COJEpKaHHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB  IMpHU
000CHOBaHHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIH AKCMOMATUKU B MPOBEJACHUN
JNEAYKTUBHBIX PACCyKJIECHUM;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIJIEKTYalIbHBIX W TBOPYECKHUX
crocoOHOCTE 00yUaroIuXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS, THTEpPeCa K U3yYEHHUIO T€OMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOM TPAMOTHOCTH, PEJIEBAaHTHOM T'€OMETPUU:
YMEHHUSl PAclo3HABATh IMPOSBICHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YYCHHUH JIPYTUX
y4eOHBIX = MPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS - PEATIBHBIX CHUTYAllMil, HCCIEAOBAHMUS ITOCTPOCHHBIX MOJEINEH,
WHTEPHPETALNH OTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKATEIbHBIMU JIMHUAMHU y4eOHOTrOo Kypca «I['eomerpusi» B
10-11 xmaccax sBustorcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekTopel W  KOOpAHWHATBI B
IPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PETIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCHUTCSI KO BCEM COJIEp’KaTelIbHBIM JHUHHUSAM yueOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJNbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rogam o0yuenusi. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJsibTaraM ocBoeHus DenepaibHON paboueit
IpOrpamMMbl, pacnpeleNEHHbIM MO TojaM OOYy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIUMHAIBHBIM BOIPOCaM 00ydaromuecs
oOpamiaiiuch HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HABbIKAMU IMOCJIEI0BATENBEHO U OCTYNATEIbHO, C
cOOJII0/IeHUEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIIMXCs, paCUINpss U yrayomusis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISICT:

co3math  ycloBus ani  auddepeHumanuu  oOydeHHs, MOCTPOECHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPHUU KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;

MOJIFOTOBUTH OOYYAlOMIMXCA K MPOJOJKCHHIO H3yUYEHUSI MaTeMaTHKH C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
001mmM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.



Ha wu3ydenue ydeObHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJICJIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHoe pacnonioxkeHne MNpsSMbIX B NPOCTPAHCTBE: IEpPECEKaroIIHecs,
lapajulelibHble W CKpellMBaroluecss mnpsmble. [Ipu3Haku CKpelmumBaromuxcs
npsameix. [lapannenpbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJUICIbHBIC
MPSMBIE B IPOCTPAHCTBE, MAPAUIETBHOCTD TPEX NPSIMBIX, TAPAIUIEIBHOCTD MIPSIMOUN
u 1ockoctu. [lapamnenbHoe M LEHTpPAIbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OcHOBHBIE CBOMCTBAa NapaJlIENbHOTO MPOEKTUpOoBaHUs. I300paxeHue
buryp B nmapajjiesbHONW MPOEKIMU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHM, YIOJl
MEXKIy NpsAMBIMU B TIPOCTPAHCTBE. [lapayienbHOCTh MIIOCKOCTEN: Napajuie/IbHbIE
IIJIOCKOCTH, CBONCTBA [apaljIeIbHBIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpadp, Napajjiesenumne,
MMOCTPOEHUE CEUCHUN.

[lepneHAUKyISIPHOCTD MPSIMOW U TUIOCKOCTH: NEPINECHANKYIISPHBIE NPSIMBIE B
MPOCTPAHCTBE, MPAMBIE NapaUieNbHbIE W TMEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHINKYJIAPHON NJIOCKOCTH. OpToronansHoE MIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 TTIOCKOCTH, MMPOEKIIUS (PUTyphl HA TUIOCKOCTh. [leprneHauKynapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIECHIUKYIISIPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTBIO, IBYTPAHHBIN
yroJ, JUHEUHBIN YroJl ABYTPAHHOTO yria. TpEXTpaHHbIM U MHOTOTPAHHBIEC YIJIBI.
CBolicTBa IUTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA MIIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIu1a. TeopemMbl KOCHHYCOB M CUHYCOB JUJIst TPEXTPAaHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOrOrpaHHuUKOB, pa3BEpTka MHOrorpanHuka. IIpu3ma: n-yrosipHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MBbI, OOKOBAsl U MOJHASI TTOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN MTapaJIEICIUNE] U €T0 cBoMcTBa. KpaTuanimme
NyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiunepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuga: n-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamubl. CBolicTBa péOep M OOKOBBIX TIpaHEH MNPaBUILHONW MHUPAMUIBI.
[IpaBuibHBIE MHOTOTPAHHUKU: MPABUIIbHAS MPU3MAa W MPaBWIbHAS NUPaAMHUAA,



IpaBWIbHAs TPEYTOJIbHAS IUPaMK/Ia U MPaBUIIbHBIN TeTpadap, KyO. IlpencraBinenue
O MPABWIBHBIX MHOTOTPAaHHUKAX: OKTA3P, JOAEKAd AP U UKOCAIP.

Bbluncienue 31€MEHTOB MHOIOIPDAaHHUKOB: pE&Opa, JMaroHaiau, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsiMoit mpu3Mmsbl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH IMPAaBUIBHOM INHpaMHUABI, TEOpeEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CummeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBHWJIBHOM MHOTIOIPAHHHMKE: CHUMMETpUS
napajuleNIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPAaBHIBHOU
NUpaMUIbL.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JICHCTBUS C BEKTOPAMU: CIOKECHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonaTe KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHAPHBIM  BeKkTOopaM.  IIpsmoyrosbHass  cucremMa  KOOpAHMHAaT B
npoctpancTBe. KoopauHatel Bekropa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[MoHATHS: IMIMHAPUYECKAsT MOBEPXHOCTh, ~KOHHYECKash TOBEPXHOCTH,
chepuyeckas TIOBEpPXHOCTb, oOOpasyromue mnoBepxHocteil. Tena BpalieHus:
IIMHAP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzanMHoe pacnionoxeHue cgepsl
U IUIOCKOCTH, KacaTejbHas IJIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHus Ha
iockoctu. Pa3Béprka munmmHapa u konyca. CUMMeTpust cepsl U Imapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSAMOYTOJBHOTO Mapaienenunena u cueactsus u3 He€. OO0bEM mpsAMol U
HAKJIOHHOM NPU3MBbI, IWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U 1apoBOTo
CerMeHTaA.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenune cdepbl W mapa ¢
iockocteio. Kacanume mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,
ONHKCAaHHOTO OKoJIo cdepsl, chepbl, BNMCAHHOW B MHOTOTPAHHUK WM TEJO
BPAIICHHUS.



[Inomaas MOBEPXHOCTH IWJIMHIpA, KOHYyca, IUIonaab chepbl U €€ vacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapayyienbHO M MEPHEHAUKYISIPHO OCH), CeYCHHUs KOHyca (TmapajuiesibHbIe
OCHOBaHMIO M MPOXOJAIINE YEPe3 BEPIINHY), CEUSHHUS I1apa, METOIbI IIOCTPOCHUS
CEUCHMU: METOJI CIEN0B, METOJ BHYTPEHHEIO MPOCKTUPOBAHUSA, METOJI IIEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npoctpancTee. Onepanuu HaJl BEKTOpaMu. BeKTopHOE YMHOKEHUE
BEKTOpoB. (CBOICTBA BEKTOPHOTO yMHOXeHUd. IIpsiMoyrosibHas cucrema
KOOpAuWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PaznmoxkeHune BekTopa mo
6a3ucy. KoopanHaTHO-BEKTOPHBII METOT IPH PEIIICHUN T€OMETPUIECKUX 3aad.

JABuKeHMsI B IPOCTPAHCTBE

JBrwxenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mume cBoiicTBa JBM)KCHUW. Buabl JIBWXKEHUN: TMapaulebHBIM IMEPEeHoC,
LEHTpalbHAsl CUMMETpPHs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BoCIUTaHHE:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUICKOTO 00I11€CTBA, MPEICTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIYp
rpaXIaHCKoro  obmectBa  (BBIOOpPBI, OMPOCBI W APYroe), yMEHHUe
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUASIMA 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOIO Oy IYILIETO;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOHYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEeIICHUH, pacCyKICHUI, BOCOPUUMYHUBOCTD K
MaTeMaTHYECKUM aclleKTaM pPa3jIMyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH MaTeMaTUUECKUE 3HaHUSA B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HHTEpec K
paznuyHbiM  cPepaM  MPOPECCHOHANBHOM  JESATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymelr mpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U



caM0oOOpa30BaHMUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU IPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKOW HAIPABIECHHOCTH;

7) 3K0J10THYECKOe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KYJNbTYpbl, TOHHUMAaHHUE BIMSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHOM
Cpelbl, 0CO3HAHUE I100aTBHOTO XapaKTepa YKOJIOTMUYECKUX Po0IeM, OpueHTalus
HAa TPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHWM [JIs pelieHus 3aaad B o00yacTu
OKpY’Kalollled Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MIOCIICICTBUI [T OKPY’KAIOIIEN CPEbI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

¢(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MAaTEMATUYECKON
HAYKH KaK Cepbl YEIOBEYECKOM AeSITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTUST LMBHIIM3ALNH, OBJIAJEHUE SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHYE€CKOU
KYJbTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO
Y UCCIIE0BATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jjornyeckue 1eicTBus:

BBIBIITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH  MEXAYy MOHATHAMH, (OpPMYJIUPOBATH
oInpezeNieHus MOHATUHM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH TPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBATH U  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeiaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHUKH, JCHYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALNIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PELLEHU, BBIOMPATh HaM00JIee NOAXOAAIINN C YIETOM CAMOCTOSITEIILHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
OPOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHU;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXKe BBIABUTATH
MPEINO0JIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Ae(UIUTHI MHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOTIPOC | TSI PENICHUS 3a/1a4H;

BbIOMpaTh MH(DOPMAIMIO W3 UCTOYHUKOB PA3JIMYHBIX THIOB, aHAIU3UPOBATH,
CUCTEeMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMALIUIO PA3TMYHBIX BUIOB B (hOpM
MIPEICTABIICHHUS;

CTPYKTYPUPOBaTh MH(MOPMAIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPaPUIECKH,

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKATHBHBbIE YHHBepPCcaJIbHbIE YUeOHbIe AelCTBUS

OOmenmne:

BOCIIPUHUMATH U (JOPMYJIHMPOBATH CYXKCHHUS B COOTBETCTBUH C YCIOBUSIMU U
IEISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
W MHCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOAYy peIICHHUS 3a/JayH,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJIbTaT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMON TEMBHI,
npoOJeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJIEH, HAIEJIIEHHBIE HAa ITOUCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyanora, oOHapyXKUBaTh Pa3linuyMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3ajaad
MPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHHU.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:



COCTaBIIAATH IJIAH, alTOPUTM PEIICHUS 3aJa4H, BBIOMPATh CIIOCO0 PEIIeHUS ¢
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIBLHBIN HHTENJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ylbTaTa PEeHICHUs
MaTeMaTUYECKOHM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HAWJICHHBIX OINOOK, BBISBICHHBIX TPYTHOCTEIH;

OIIEHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JTOCTIDKEHUSI WU HETOCTUKEHUST PE3YJIbTATOB JESTEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eSITETIbHOCTD:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IE€Jb COBMECTHOM
NeSATEeITLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BUJIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThI, 00001IATH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHMH YJI€HAMU KOMaH/IbI, OIIEHUBATH KA4€CTBO CBOETO BKJIa/1a
B O0OmUHA TPOAYKT TO KpUTEPHUSM, - CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPHH TPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKIACHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU U CIICJCTBUSA M3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEHW B IPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKAY IMPSMBIMA B MPOCTPAHCTBE, MEXKIY HIPsIMON U
IJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOIHO pAacmoO3HAaBaTh OCHOBHBIC BHIbI MHOTOIPAaHHUKOB (TIpHU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN MapajuieNenuneI, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1accu(uKanuu;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieIbHOe, [ICHTPATbHOE U OpPTOTOHAIILHOE
IPOEKTUPOBAaHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH H300pakeHus1 PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3NIUYHBIMU METOJAaMH, BBIMOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BUJ] CBEpXY, COOKY, CHH3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Ipu3Ma,
NUPaMU/A), TEOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

e CBOOOIHO OMEPUPOBATH MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP,
OCh ¥ TUNIOCKOCTh CAMMETPHH, IICHTP, OCh B TNIOCKOCTh CAMMETPHUH (DUTYPBI;

e CBOOOIHO ONEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJl BEKTOPAMU;

e pemaTrh 3aJayd Ha  JIOKa3aTeJIhCTBO MAaTEMAaTUYECKUX OTHOIICHUU W
HaXO0XJICHHE TeOMETPUUECKUX BEJTMYNH, IPUMEHSISI H3BECTHBIC METO IbI TIPU
pelIeHn: MaTeMaTHYeCKUX  3a7ad MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIINE TNPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4;

e WU3BIIEKATh, MPEOOPa3OBBHIBATE W HWHTEPHPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMCHATH TOJYYCHHBIE 3HAHMS HAa TPAKTHKE: CpaBHUBATh W
aHAJIM3UPOBATh peajbHBIC CUTYAIlMH, TPUMEHSATh W3YYCHHBIC TOHATHS B
npolecce TIMOWCKAa peHIeHWs MaTeMaTH4ecku  chOopMyIrMpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATHNA M TEOpEM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a/aqd,
CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUYECKUX BEITMUNH;

e UMETh NIPEICTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJHO OINEPUPOBATh IMOHATUSAMHU, CBSI3aHHBIMHM C IMWJIMHIPUYECKOM,
KOHMYECKOH U CcEepUYecKOll TMOBEPXHOCTSAMH, OOBSCHITH CIIOCOOBI
HOJIyYEHUS;

OTIEpUPOBATH MOHATUSAMU, CBSI3aHHBIMU C TEJIAMH BpAILlCHUS: [HJIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (UWIMHAP, KOHyc, cdepa M 1map) U
OOBACHATH COCOOBI MOTYYEHUS! TE BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPDI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

CBOOOJHO ONEpPUPOBATh NMOHATHUAMM, CBA3aHHBIMU C KOMOMHALUAMU TeNl
BpAIllEHUWsI U MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIHCAHHBIA B cdepy H
OMMKCaHHBIN 0KOJ0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIHM TEJIO
BpalllCHUs;

BBIUUCIISITH COOTHOLIEHUS MEX/y IUIOIIAIIMU TIOBEPXHOCTEW U 00bEMaMHU
IMOJOOHBIX TEN;

n300paxarb H3ydaeMble (GUTYpbI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUs TEJ BPAILCHHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPUHAT;
peliaTh reOMETPUUECKHE 3aJa4l Ha BEIYUCICHHE YTII0B MEX Ty MPSIMBIMU U
IUTIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSTHUM OT TOYKHU 0 IIJIOCKOCTH, B IIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PEILICHUMY;
CBOOOZHO ONEpPUpPOBAaTh MOHSTHUSIMM, CBSI3AHHBIMH C JIBUKCHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUIA;

BBIMIOJHATh HM300paK€HUsST MHOTOTPAHHMKOB U TeNl BpallleHus Mpu
[IapajuIeIbHOM  IEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 10100,
CTPOUTh CEUYEHUs MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMs LMIMHIPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY ), CEUCHUS 1Iapa;
UCIIONIb30BaTh METOJABI TMOCTPOCHUS CEUEHUH: METOH CJEAOB, METOJ
BHYTPEHHET0 POEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYIEH MIIOCKOCTH;



e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

e TMPUMEHATH TeOMETpUYecKkue (PAKThl AJI pEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIAroB PEUIEHUS, €CIU YCIOBUS
IPUMEHEHUS 3a/IaHbI B IBHOW U HESBHOU (hopMme;

e pemaTrh 33JaYyd Ha JOKAa3aTEIbCTBO MATEMATUYECKUX OTHOLICHHU U
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

e MPUMEHATH NPOTPAMMHBIE CPEICTBA U DIJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a1aY;

e TPUMEHSATH [TOJYUYECHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATD, aHAJIU3UPOBATH
U OLICHUBAaTh pPEAIbHBIE CHUTYAIlMHA, NPUMEHSITH H3YYCHHbIC IOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEIIEHUS MAaTeMaTUYECKH
chopMyTupOBaHHOM MPOOIEMBbI, MOJIEIUPOBATh PEAIbHbIE CUTyallud Ha
SI3bIKE T€OMETPUU, UCCIEN0BATH MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
TEOMETPUYECKUX TIOHATUA W TEOpeM, armapata anreOphl, pemiaTh
NPAKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIECHHUEM TIe€OMETPUYECKHUX
BEJINYNH,

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOW YacTu (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHHA.

Tematnueckoe MIaHUPOBAHUE COCTABIICHO C YYETOM IIEJIEBBIX MPHOPUTETOB
BOCTIUTATENHFHOIO acleKTa MIKOJIBHOTO Ypoka, copmynupoBanHbix B [Iporpamme
Bocnutanust MbOY COII ¢ YUOIT Ne 51 r. Kupoga:

* MO0y 1eHrne 00yUaroIUXCsl COOJII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIIICHUS
CO CBEPCTHHKAMHU U MEJAarornuecKuMu paboTHIUKAMU, COOTBETCTBYIOIINE YKIaay
0011e00pa3oBaTeIbHON OpraHU3aIii, YCTAHOBIEHUE U MOAEPKKY
T00poXKeIaTeIbHON aTMOC]eEphI;

*IIPUBJICYEHNE BHUMAHMS 00yUJaIOINUXCS K ICHHOCTHOMY aCTIEKTy U3y4aeMbIX Ha
ypOKax MPEeAMETOB, SBJICHUA U COOBITUN, MHUITUUPOBAHUE OOCYKICHHUIA,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO TUYHOCTHOTO OTHOIIEHHUS K
U3Y4aeMBbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTprio 23 1 HOL Moa [llio.a
(myschool.edu.ru)
5 B3anMHOe pacmoioKeHue IpsIMbIX B 6 ) LHOC Mod Ilikona
MPOCTpaHCTRE (myschool.edu.ru)
3 [TapannensHOCTh NPSIMBIX U MJIOCKOCTEN B 2 LHOC Mos Ilkona
HPOCTPAHCTRE (myschool.edu.ru)
4 [MepneHAUKYISIPHOCTH MPSMBIX U ’5 LOC Mo Ilixona
MJIOCKOCTEN B MPOCTPaHCTBE (myschool.edu.ru)
HOC Mos I1Tkosa
5 VYTibl ¥ pacCTOSAHMS 16 1 (myschool.edu.ru)
HOC Mos I1Tkosa
6 MHororpasHuKu 7 1 (myschool.edu.ru)
HOC Mos llkona
7 BekTopsl B mpocTpaHCTBE 12 (myschool.edu.ru)
2 [ToBTOpEeHME, 000OIIIEHNE U CHCTEMAaTH3AITUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypen
1HOC Mos IlIkoia
1 AnauTH4ecKas reOMeTpHs 15 1 (myschool.edu.ru)
5 [ToBTOpEHNE, 0600IICHNE U s . LHOC Mos Illxona
cucTeMaTu3alus 3HaHu! (myschool.edu.ru)
1HOC Mos IlIkoia
3 OO0BEM MHOrOrpaHHUKA 17 1 (myschool.edu.ru)
1HOC Mos IlIkoia
4 Tena BpameHnus 24 1 (myschool.edu.ru)
IT101a1 TOBEPXHOCTH U 00BEMEI LHOC Mos Illxona
5 KPYTITBIX TeN 9 1 (myschool.edu.ru)
1HOC Mos IlIxoia
6 JBroxenns 5 1 (myschool.edu.ru)
. [ToBTOpEeHUE, 0000MIEHNE 1 17 )
cUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




