INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBasieTcs OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOmrero o0pa3zoBaHus, TaK Kak 00OECIeUrnBAET BO3MOXXHOCTb U3yUEHUS TUCIUIUINH
€CTeCTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TYMAaHHUTApHOTO IUKIIA.
[lockonbky  Joruueckoe  MblIUIeHHE,  (opMupyemMoe  IpH  H3yYEHHH
00y4JaromMMHUCs TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOUKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPUUYECKHUX
3aJa4, YMEHHE BBIABUTaTbh U OMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIIEHUM 33]a4 €CTeCTBEHHO-HAYYHOTO LUKJA, B YACTHOCTH
du3nveckux 3aaad.

I{enb ocBoeHust nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOaéHHOM
YpPOBHE = — pa3BUTHE HHAMWBHUIYAJIbHBIX CIOCOOHOCTEH OOy4aromuxcs MpH
U3y4YeHUH TEOMETPUH, KaK COCTABIIAIONIEH MpenIMeTHON obsactu «MaremaTuka u
uHpOpMaTUKa» ~  dYepe3  obOecrieyeHWe  BO3MOKHOCTHM  NpPHUOOpPETeHUs U
UCTONb30BaHUsl  Oojiee TIyOOKMX TEeOMETPUYECKHX 3HAHMW U JCWCTBUH,
CHEIU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPO(pECCHOHATBHOTO
00pa30BaHus, CBSI3aHHOI'O C UCTOIb30BAHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMM 3aJa4aMu Kypca T€OMETPHUHM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSAIONUME U YCUIIMBAIOIIUME Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciMpeHue MpeACcTaBIeHUs O T€OMETPUHN KaK YaCTH MHUPOBOU KyJIbTYpHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOIIIM MHPOM;

dbopMupoBaHUE TMPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BOXHEUIIMX MaTEeMaTUYeCKHX MOJENAX, [03BOJISIONINX OMUCHIBATh U HM3y4aTb
pa3HbIe SBJICHUS OKPY>KAIOILIETO MHpA, 3HAHUE MOHATUHHOTO anmapaTa 1o pasJery
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  YMEHHUS ~ BIAQJETh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyn U yMeHHE WX NPUMEHATh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOIHUTh
HEeCTaHIApPTHBIE CTIOCOOBI PEIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHUs paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M Tejla BpALEHUS, KOHCTPYHUPOBAaTh I'€OMETPHUUECKHE
MO/IEIIH;

¢dopmMHupoBaHHE TMOHMUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (pOpMHUpPOBAHUE TMOHUMAHUS POJIU AKCMOMATUKH MpHU
IIPOBEJCHNUN PACCYXKICHUN;

dbopMupoBaHHE yYMEHHMs BIAJETh METOJAaMHU J0Ka3aTeNbCTB M aJTOPUTMOB
pelieHusl, YMEHUS WX TPUMEHSTh, MPOBOJIUTH J0KA3aTENbHBIE PACCYKICHHS B
XO/I€ PELICHHSI CTEPEOMETPHUECKUX 33]a4 U 33a4 C MPAKTHUECKUM COACPIKaHUEM,
dbopMupOBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB IMpHU



000CHOBAaHMU MAaTEeMAaTUUYECKUX YTBEPKACHUM U POJIM aKCHOMATUKU B TIPOBEJIEHUN
JNEAYKTUBHBIX PaCCyKJIEHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEH 00yJaronuxcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIHCKIX
YMEHHM, KpUTUYHOCTH MBIIIICHUS, THTEpPECa K U3yYEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHAILHOM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSl PACHO3HABATH TMPOSBIEHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAlUsX U MPU H3YyYEHUHU IPYTHX
y4€OHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTyalluil, HCCIEIOBaHHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp’KAaTEIbHBIMU JIMHUAMHU y4eOHOTOo Kypca «l'eomerpusi» B
10-11 ' kmaccax sBiustorca: «lIpsiMple W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpansukn», «Tema Bpamenus», «BekTopel W  KOOpAHWHATBI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YeHHS B
10—-11 kmaccax, OTHOCHUTCSI KO BCEM COJAEpKATEeNbHBIM JIMHUAM Y4EeOHOTO Kypca, a
¢opMUpOBaHHE  JIOTUYECKUX ~ YMEHUH pacmpefensercs He TOJbKO IO
coJiepKaTeNbHBIM JMHUSAM, HO U 10 rojgaM oOydenusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus dDenepanbHON paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TOAaM OO0y4YeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00ydaromuecs
oOpamiaiaiuch HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMU M HaBbIKaMU I1OCJIEI0BATENLHO U MOCTYNATEIBHO, C
coOJII0/IeHUEeM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPEJCTaBICHUN O0YyJarOIMXcsl, PACIIUPSS U YIIIyOmsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycloBus ani  auddepeHumanuu  oOy4eHHs, OCTPOECHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MpPOTpaMM, OOECHeunuTh  YIIIyOJIEHHOE
U3y4eHHE TEOMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYAlOMIMXCA K MPOJOJDKCHHIO H3YyUYEHUSI MaTEeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrnedrBas MPEEMCTBEHHOCTbh MEXKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEJTIO).



COJEPXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsiTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3anmHoe pacnonioxkeHrne MNpsMbIX B NPOCTPAHCTBE: IEpPECEKaroIIHecs,
NapajulelibHble W CKpellMBaroluecss mnpsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, APAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIEIBHOCTD MPSIMOU
u 1ockoctu. [lapamnenbHoe W LEHTpalIbHOE MPOEKTUPOBAHUE, H300pa’keHUE
¢uryp. OcHOBHBIE CBOMCTBa NapaJjIENbHOTO MPOEKTUpOoBaHUs. M300paxeHue
buryp B nmapajuiesbHONW MPOEKIMU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHM, YIOJI
MEXKIy NpSAMBIMU B TIPOCTPAaHCTBE. [lapayiensHOCTh NIIOCKOCTEN: Napajuie/ibHbIE
IIJIOCKOCTH, CBONCTBA IapaijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpadip, Napajiesenumne,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM M IUIOCKOCTH: NEPIEHNKYJIAPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUIEIbHbIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH MPAMOUM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHINKYJIAPHON NJIOCKOCTH. OpToronansHoE MIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMON 10  IUIOCKOCTH,  MpoeKHust  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IIEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYJIISPaXx.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yIroJ, JUHEUHBIN YIOJl ABYTPAHHOTO yria. TpEXTpaHHbIM U MHOTOTPAHHBIC YIJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiCTBa IIJIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHUHYCOB W CHHYCOB IS
TPEXTPAHHOIO yrJa.

MHOrorpaHHuKu

Bunel MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpAMOYTOJbHBIM — HapaJUICNENUNE MW €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamupa: n-yrojbHas nDUpamMuiaa,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep W OOKOBBIX T'paHel
MpaBUIbHOW nUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKMW: NpPaBWIbHAs IMpU3MA U



IIpaBUbHAs IMpamMuAa, NPAaBWIbHAS TPEyrojbHas IHpaMuia M IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JOJIEKadIp U UKOCAIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, uaroHai M, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHON NUPAMUIBL,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CummeTpuss B MPOCTPAHCTBE. OJNEMEHTbl CHMMETPHHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBHWJIBHOM MHOIOIPAHHHMKE: CHUMMETpUS
napajuleenue a, CUMMETPHsS IPABUIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
UPaMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIC, COHAINPABICHHBIE M IMPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JICHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KEHUsT BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha YUCIIO.
[lonAaTe KOMIUIaHApHBIE BEKTOPBI. lIpUM3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPa3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM.  [IpsmoyrosbHass  cucremMa  KOOpAMHAaT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMHM BEKTOpPA WU
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTtopaMmu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJTACC

Tena Bpamenust

[MoHsiTHs: IWUIMHApUYECKAs TOBEPXHOCTh, KOHHWYECKAs TOBEPXHOCTD,
cheprueckas TOBEPXHOCTh, OOpa3ymoIue IOBEPXHOCTE. Tena BpalleHUs:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. BzanmHoe pacronoxeHune
chepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxenue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munmHApa u KoHyca. Cummerpus cdepsl u
nrapa.

O06bEM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 o00béME
IOpSIMOYTOJIBHOTO Tapajienenumnena u cienctsus u3 He€. O0bEM mpsMON U
HAKJIOHHOM NpU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BEM I1apa U M1apoBOTO
CErMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3Mma, BmucaHHas B
IWIMHIpP, ONHCaHHAas oOKojo uwiuHapa. Ilepeceuenue cdepsl u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WA TEJIO
BpalCHUS.

[Inomans MOBEPXHOCTU UMIMHAPA, KOHYycCa, Iuiomanas chepbl U €€ YacTew.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUJIOMAACH MMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Permnenue 3agau Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIIMHIPA
(mapaJuienbHO M MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEYEHHUs 11apa, METObI TOCTPOEHUS
CEUYEeHMIl: METOJ| CJEN0B, METOJI BHYTPEHHETO IMPOEKTUPOBAHUS, METOJ MEPEHOCa
CEKYIIEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj Bekropamu. BekropHoe
YMHOKEHHE ~BEKTOpOB. (CBOWCTBa BEKTOPHOTO yMHOXEHHs. IIpsimoyrosbHas
cucTeMa KoopAuHAT B npocTpanctse. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI NpPHU PEIICHHUH TI'€OMETPUUYECKHUX
3a/ay.

JABHKEHUS B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OtoOpaxeHus. JIBUKEHHS U PaBEHCTBO (uryp.
OO6mme cBolicTBa JBW)KEHHW. BuIbl JIBWXKEHUN: TMapaulebHBIM IEPEeHOoC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSAMOHU.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHHE:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O  4JeHa  pOCCHUMCKOro  00IlecTBa,  NPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
MpOLIeTyp TPaKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUASIMA 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHUsX, cdepax
HKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHUN HayKH U  JAEATEIbHOCTbIO YYEHOTO, OCO3HaHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYyLIEro;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIOHYAsg 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a7a4, peluleHUl, pacCy AeH!, BOCOPUUMYUBOCTD
K MaTeMaTHYE€CKUM acrleKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTUUECKUE 3HAaHUSA B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTZIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IICHHOCTH TPYAOTIIO0Us, HHTEpec K
paznmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrt u peann30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U



caMOOOpa30BaHNI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KyJNbTYpbl, MOHHUMAaHHUE BIMSIHUA
COLMAJIbHO-D)KOHOMHYECKUX IPOLECCOB HA COCTOSHHUE ITPUPOJHOU M COLUAIBHOU
Cpellbl, 0CO3HAHUE ITI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, OpUEHTALINS
Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHMM i1 peleHus 3azad B o0jacTu
OKpY’Kalolllel Cpenapl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MIOCIIEICTBUI JIJISL OKPY’KAIOIIEN CPEbI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

¢(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM U OOIIECTBEHHOM  NpPAKTUKW, IOHUMaHHE
MaTeMaTHYECKONM HayKH Kak cQepbl 4YeIOBEYECKON MAESITeNbHOCTH, ITaloB €€
pa3BUTHA ¥ 3HAYMMOCTM JUIsI DPAa3BUTUS LMBUIM3ALMU, OBJAJEHUE S3BIKOM
MaTE€MaTUKU ¥ MaTeMaTU4YeCKOW KyJIbTypOM KaK CpEIACTBOM IIO3HAHUA MHpA,
TOTOBHOCTb OCYIIECTBJIATh IIPOCKTHYI0 U MCCIEIOBATEIbCKYIO JESITEIBHOCTD
VHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue AeicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NPH3HAKK MaTEMAaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIY TMOHATHUSMH, (QOPMYJIHPOBATH
oTpe/ieTICHUs] TIOHSTHI, YCTaHABIMBATH CYHNIECTBEHHBIA MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHUS JJIT 0000IICHUS ¥ CPaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opmMynupoBaTh U NPeoOpPa3OBBIBATh  CYXICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAONIOMACHUSIX W YTBEPKIACHUSAX, MPENJaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

JeJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JACOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPIKICHUI
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MNOAXOASAIMIMI C  y4€TOM
CaMOCTOSTENIHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI MO pe3yjbTaTam
OPOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OLCHUBATh  JIOCTOBEPHOCTH
MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXKe BBIABUTATH
MIPEINOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIATH Ae(UIUTHI MHPOPMAINK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOTIPOC | JUTsI PENICHUS 3a/1a4H;

BbIOMpaTh HH(POPMAIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBATh - M MHTEPIPETHUPOBATh WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
dbop™m mpeacTaBICHUS;

CTPYKTYPUPOBaTh WH(DOPMAIHIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPapUIECKH,

OIICHUBATH HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCcaJIbHbIE YUeOHble AelCTBUS

OOmenmne:

BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy pPEIICHHsS 3a7ayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIaeMON TEMBI,
npoOJIeMbl, pemaeMol 3a7avd, BHICKA3bIBAaTh WJIEH, HAIEJIEHHBIE Ha TTOUCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyaora, oOHApYKUBaTh Pa3inuuMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aud, SKCIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pEeIIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HMH(OpPMALIUU.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yjbTaTa pelleHus
MaTEeMaTU4YE€CKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HAWJECHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSAM, OOBSICHATH TPUUYUHbI
TOCTIDKEHUSI WU HEIOCTUKEHUST PE3YJIbTATOB JIESITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eATEJIbHOCTD:

MOHUMATh M HMCMOJB30BATh MPEUMYIECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboTbl TpU pEHICHUWM Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NESATETLHOCTH, TJIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIIBI pabOT, JIOrOBApUBATBCS, OOCYXIaTh TMPOIECC U PE3yIbTaT paboThI,
0000111aTh MHEHHUS HECKOIBKHX JIIOJCH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBl» H HWHBIC), BBINIOJHATh CBOIK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMHU WICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT O KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

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

e TMPUMEHATh AKCMOMbBI CTEPEOMETPUU U CIICJCTBUSA M3 HUX MPHU pPEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKAY IMPSMBIMA B MPOCTPAHCTBE, MEXIY HIPsIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupamua, NpsMOYyrobHBIN Mapaienenunes, Kyo);

e KJIacCCUPUIUMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS IS
KJ1accu(uKaInum;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOTOIPAHHUKOB TJIOCKOCTBIO;

e BBINOJHATH napajuiesbHOE, LEHTPAJILHOE u OpPTOTOHAJILHOE
IpOEKTHpOBaHUE (UTYpP Ha IJIOCKOCTh, BBIMIOJHATH H300pakeHus (QuUryp
HAa MJIOCKOCTH;

e CTPOWTH CEUYCHHsS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUY;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEHl  MHOTOTPAaHHUKOB  (Ipu3Ma,
NUpPaMU/Ia), TEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
uryper;

e CBOOOAHO OMEPUPOBATH TOHATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ| BEKTOPaMU;

e pemiaTh 3aJaud Ha JOKa3aTelIbCTBO MaTEeMaTUYECKUX OTHOILIECHUUA U
HAXO0XJICHUE T€OMETPUUYECKUX BEIMYUH, MPUMEHSSA HU3BECTHBIE METOJIBI
IpU PEIIeHNH MaTeMaTHYEeCKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIIME MPOTrpaMMHBIE CpEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha MPaAKTUKE:  CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh U3YYEHHbIC MOHATUS B
Opolecce TMOUCKAa PEeHICHUS MaTeMaTH4YecKd CPOpMyIUPOBAHHOM
npo6JieMbl, MOJEIUPOBATh pEANbHbIE CHUTyallMM Ha SI3bIKE TEOMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEIUYHUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh IMOHATUSAMH, CBSI3aHHBIMHM C IMJIMHIPUYECKOM,
KOHMUYECKOH U C(EepUyecKoil TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
HOJIyYEHUS;

ONEpUPOBAThH MOHATUSMH, CBSI3aHHBIMU C TEJIAMH BPAILlEHUS: [HUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIACCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISTh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpAaIICHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIICHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

CBOOOJHO ONEpPUPOBATh NOHATHUAMM, CBA3aHHBIMU C KOMOMHALUAMHU TeNl
BpAlllEHHWsI U MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIHCAHHBIA B cdepy H
OIMMKCaHHBIN 0KOJO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpalLlCHUs;

BBIUUCIISITH COOTHOLIEHUS MEXy IUIOIIAIIMU ITIOBEPXHOCTEW U 00bEMaMHU
IMOJOOHBIX TENI;

n300paxaTrb H3ydaeMble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUs TEJ BPAILCHMUS;

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

CBOOOHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH OIIEPALMU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPJUHAT;
peliaTh TeOMETPUYECKUE 3a/1a4ll Ha BBIUMCIIEHHUE YTIIOB MEXAY MPSMbIMU
U TUIOCKOCTSIMHU, BBIYMCJIEHHE PACCTOSHUN OT TOYKM 1O IIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A IIPU PELICHNH;
CBOOOZHO ONEpPUpPOBAaTh MOHSTUSIMM, CBSI3AHHBIMH C JIBUKCHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUIA;

BBIMOJHATh HM300paK€HUsST MHOTOTPAHHMKOB M TeN BpallleHus MpH
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus 10100,
CTPOUTh CEUYEHUs MHOTOI'PAaHHUKOB U TE€J BpAlLlEHUS: CEYEHMs LMIMHIPA
(mapajuienTbHO U NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHHIO ¥ IPOXOJIALIME YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METON CIEel0B, METOJ
BHYTPEHHETO POEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYILEH MIIOCKOCTH;



e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS;

e TMPUMEHATH TeOMeTpUYeckue (PaKThl A pEUIEHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraloIlIuX HECKOJBKO IIArOoB PEUICHUs, €CIU YCJIOBUS
IPUMEHEHUS 3a/IaHbI B IBHOW U HESBHOU (hopMme;

e pemaTrh 3aJaYyd Ha JOKAa3aTeIbCTBO MATEMATUYECKMX OTHOLICHHU U
HaX0XJICHUE TEOMETPUUECKUX BEJINYUH;

e TMPHUMEHATH NPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PEUICHUU CTEPEOMETPUUECKUX 3a1aY;

e INPUMEHATH  IIOJYYECHHBIC 3HAHUS HA  [PAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAllUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOWUCKA  PELICHUs
MaTeMaTuyecku  cHOpPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peaNIbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUH, MCCIECIOBATh MOCTPOEHHBIC
MOJIEJIA - C HKCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara = anreOpbl, pemarh PAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
Hax0JICHUEM FEOMETPUUECKHUX BEJINYNH;

e UMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOW 4acTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHHA.

TEMATHYECKOE IINTAHUPOBAHUE
TemaTnyeckoe MIaHUPOBAHUE COCTABICHO C YUYETOM IIEJIEBBIX MPUOPUTETOB
BOCITUTATEIBHOTO ACMEKTa MIKOJIBHOIO ypoka, copmynupoBaHHbiX B [Iporpamme
Bocnutanuss MbOY COII ¢ YHUOITI Ne 51 r. Kupoga:

* TOOYXKIeHHE O0YyUaIoIUXCs COONI0IaTh HOPMBI MMOBEACHMS, MpaBUiaa OOIICHHS
CO CBEPCTHHKAMHU W TEJArOrMYeCKUMU PabOTHHKAMHU, COOTBETCTBYIOIINE YKIATy
o0mieo0pa3oBaTenbHOW ~ OpraHM3allHd,  YCTAHOBIJICHUE U TOAAEPXKKY
T00poXKeIaTeIbHON aTMOC]ephI;

*IIPUBJICYCHNE BHUMAHUSI O0YYaIONMUXCSl K IIEHHOCTHOMY aCHEKTy M3ydaeMbIX Ha
ypoKax TIPEAMETOB, SBJICHHUA ¥ COOBITHUN, WHUIIMUPOBAHUE — OOCYXKICHHM,
BBICKA3bIBAaHUI CBOETO0 MHEHUS, BBIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIICHHS K
U3Y4aeMBbIM COOBITHSIM, SIBJICHUSM, JIMIIAM.

10 KITACC
Ne  HaumenoBanue KoiudecTBo 4acoB DIeKTPOHHbIE
n/ pasgenoBuTeM = Bce  Kontpoann Ilpakrtuuec  (uupposbie)
o mporpaMmsl ro ble paGoThl | KHe paboTbl  00pasoBaTesbHbIE
pecypchbl
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