AHHOTaN U4 K padoueil mporpamme
no reomerpuu B 10 Kkiacce
2023 — 2024 yu. roa

Pabovas mporpamMma 1o reoMeTpuUr Ha yPOBHE CPEIHEro o0Iero oopa3oBaHusl COCTaBICHA HA OCHOBE
TpeOOBaHMI K Pe3yJIbTaTaM OCBOSHUS IMPOTpaMMEbI cpestHero ootmiero oopaszoBanust GI'OC COO.

Pabouas nmporpamma cocraBieHa Ha ocHoBe DenepanbHoi padoyei mporpammel 1o reomerpun COO.

['eomerpus gBIsSETCS OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeHEro o0Iero o0pa3oBaHUs, TaK Kak
o0ecrieunBaeT BO3MOXKHOCTb M3YUEHMS JUCLUUIUIMH €CTECTBEHHO-HAyYHOW HAIPABJIEHHOCTH U INPEIMETOB
ryMaHUTapHOro 1ukina. ITockonbKy joruyeckoe MplluIeHUE, GOPMUPYEMOE MPH M3YyYEHUU OOY4YaroLUIMMUCS
HNOHSATUMHBIX OCHOB TE€OMETPUHU, INPU JO0KA3aTEIbCTBE TEOPEM U IIOCTPOECHUHU ILEMOYKU JIOTUYECKUX
YTBEPKACHUM IIPU PELICHUMM TIEOMETPUYECKUX 3aJa4, YMEHHUE BBIIBUIATb U OIPOBEPraTb THUIIOTE3BI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IpPHU PELIEHMM 3a/1ad E€CTECTBEHHO-HAyYyHOro IMKJIAa, B YacTHOCTU
bu3nueckux 3aaad.

Ilens ocBoeHust mporpammbl yueOHoro kypca «l'eomerpusi» Ha yriayOinEHHOM ypOBHE — pa3BUTHE
UH/IMBUYaAJIbHBIX CLIOCOOHOCTEH 00yyaromuxcs Npu U3y4eHUH Te€OMETPUH, KaK COCTABIIAIOLIEH NpeIMeTHON
obnactu «MatemaTuka 1 HHGOpPMATHKA» Yepe3 oOecreueHrne BO3MOKHOCTU MPUOOPETEHUS M UCTIOJIb30BAHUS
Oosee rIyOOKHMX I€OMETPHUUYECKUX 3HAHMM M JecTBUHM, crnenu(UUYHBIX T€OMETPUH, U HEOOXOTUMBIX IS
YCIIEHIHOTO NMPO(}ECCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C UCIIOIB30BaHUEM MAaTEMAaTHKH.

[TpuopuTeTHBIMM 3aJayaMHM Kypca TE€OMETpUM Ha YIIyOJEHHOM YpOBHE, paCIIUPSIOLUMH U
YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacuIpeHue MpeICTaBIeHUs] O TEOMETPUH KaK YaCTH MUPOBOW KyJIbTYphl U (POPMHUPOBAHUE OCO3HAHMS
B3aMMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE MPEACTaBIECHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEMIIMX MaTeMaTHYECKUX
MOJIEJISIX, TIO3BOJISIOLIMX ONMMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPY)KAIOILEro MUpA, 3HAHUE MOHITHUIHOIO
anmapara no paszeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpuHu;

dbopMUpOBaHHE YyMEHHUS BJIaJE€Th OCHOBHBIMU MOHSTHUSAMHM O MPOCTPAHCTBEHHBIX (QUIYpax M HX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TEOPeM, GOPMYI U YMEHHE UX IPUMEHSTh, YMEHUS J10Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEIIeHUS 3a/1a4;

(dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YyepTexkax, MOAEISAX U B PEAIbHOM MUPE MHOTOIPAaHHHUKH U
TeJa BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIH;

(dbopMHpOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHMOMAaTHUYECKOTO MOCTPOECHUS MaTeMaTHYeCKHX TEOpHil,
(dbopMUpOBaHKE TOHUMAHUS POJIM AKCHOMATUKHU IIPH NIPOBEICHUU PACCYKICHUM;

dopMHpoBaHHE YMEHMs BJaJleTh METOJAaMM J0Ka3aTelIbCTB M aJITOPUTMOB pELICHUS, YMEHHMS HUX
NPUMEHSTh, IPOBOJIUTH TOKA3aTEIbHBIE PACCYXKACHUS B XOJI€ PEUICHHs CTEPEOMETPUUECKUX 3a]a4d U 3a]1ad C
NPaKTUYECKUM CcOJiepKaHheM, (OpPMUpPOBAHHE TMPEACTABICHUS O HEOOXOIUMOCTH JI0KA3aTeNbCTB MpHU
00OCHOBAaHMM MAaTEMaTHYECKUX YTBEPXKIEHUH U pOJM aKCUOMaTUKA B MPOBEIEHUU JETYyKTHBHBIX
pacCyKIeHUN;

pa3BUTHE U COBEPLICHCTBOBAHME MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH oOyuaromuxcs,
MI03HABATEJILHON aKTUBHOCTH, UCCIIE0BATENBCKUX YMEHUIN, KpUTUUHOCTH MBIIIIEHUS, UHTEpEca K U3yYEHHUIO
FeOMETPHH;

¢dopmupoBaHne (YHKIMOHAIBLHOH T'PAaMOTHOCTH, PEJIEBAaHTHON TI€OMETPHUU: YMEHHs pacllo3HaBaTh
MPOSIBIICHUS] TEOMETPUUYECKUX MOHATUH, O0BEKTOB M 3aKOHOMEPHOCTEN B PEaSIbHBIX KU3HEHHBIX CUTYallUsAX U
Opd  M3y4EHHUH JPYrHX Y4eOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEATBHBIX CUTYyallMi, UCCIEOBAHMS TTOCTPOEHHBIX MOJEJeH, MHTePIpeTalui NOTy4YEeHHBIX
pE3yJIBTaTOB.

OCHOBHBIMHU COJEpKATEIbHBIMU JTUHUSAMU ydeOHOro kypca «['eometpus» B 10—-11 kitaccax sBisitOTCA:
«IIpsiMbIE M MIIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena Bpamenus», «BeKkTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «/|BH)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBarnnoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHUSAMHEY, PEIEBAHTHBIMU
reoMeTpun Ha yriyOnéHHoMm ypoBHe o0ydeHuss B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpIKATEIHHBIM



JUHUSAM y4eOHOro Kypca, a (OopMHUpOBaHHE JIOTUYECKMX YMEHHH pacrhpeaesnsiercs He TOJIbKO IO
COJIepXKATENbHBIM JIMHUSAM, HO M 1O rojaM oOydeHus. CopepikaHue 00pa3oBaHMs, COOTBETCTBYIOILEE
IPEIMETHBIM pe3ysibTaTaM ocBoeHusi PenepasbHON padouell MpOrpaMMbl, pacHpelesIEHHbIM MO Iojam
0o0y4yeHMsl, CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHLUIHAIBHBIM BOIpPOCAM
oOyyaromuecsi o0paliaiiuch HEOJHOKPATHO. DTO MO3BOJSET OPraHW30BaTh OBJIAJCHHE TI'€OMETPUYECKUMHU
HOHATUAMM M HaBbIKAMH IIOCJIEJOBATENIBHO M MOCTYNATENIbHO, ¢ COOIIOIEHUEM NPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY I'€OMETPHYECKUX MPEACTABICHUN 00YyUYalOIMXCs, PACIIUpPsIs U
yriryoasis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBSA3H.

[Tepexox K U3y4eHHUIO TE€OMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3zaTh ycioBus i auddepeHuuanun o0ydeHusl, OCTPOESHUSI UHANBUAYAIBHBIX 00pa30BaTEeIbHBIX
nporpaMM, OOECTeUYUTh YIIyOIEHHOE HW3YyYeHHE TeOMETPUM KaK COCTaBISIONIEH ydeOHOTro mpeaMera
«MaremaTuka,

HOJATOTOBUTh OOYYAIOUMXCSA K MPOAODKEHHIO M3YYECHHS MaTeMaTHKH ¢ yu€ToM BbiOopa Oymymeit
npodeccuu, odbecneunBas IPeeMCTBEHHOCTh MEXKAY OOIIUM U POPECCHOHATIBHBIM 00pa30BaHUEM.

Ha u3ydyenne yueOnoro kypca «I'eomerpusi» Ha yriayonéHaom yposHe B 10 kiacce orBoautest 102 gaca
(3 gaca B HezEIIO).



COJEPKAHUE OBYYEHUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, NpocTpaHcTBO. IloHatue o006
AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX.

B3anMmHOEe pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMECS, MapajulelIbHbIe U
cKpemuBaromuecs npsamMele. [Ipusnakn ckpemuBaromuxcs npsamsix. [lapamiensHOCTs IPAMBIX U IITIOCKOCTEN
B IIPOCTPAHCTBE: MApPAJUICIIbHBIC NIPSMbIE B IIPOCTPAHCTBE, MMAPAJUICIBHOCTh TPEX MPSAMBIX, MApaUICIbHOCTD
npsAMoil u miockocTH. [lapamienbHoe M LEHTpalbHOE MPOEKTUpOBaHME, M300pakeHue ¢Guryp. OCHOBHBIE
CBOWCTBA MapaJUIeIbHOTO IMPOEKTUpoBaHus. M300paxenue ¢uryp B mapasieIbHOM MPOSKIUH. YTIBI C
COHAIIPABJIICHHBIMU CTOPOHAMM, YroJl MEXIy HpSAMBIMH B INpPOCTpaHCTBE. [lapayesbHOCTh IUIOCKOCTEH:
napaiesibHbIe TUIOCKOCTH, CBOWCTBA MapajuIeNbHbIX IUIocKocTel. Ilpocreiimme npocTpanCcTBEHHBIE (DUTYPBI
Ha IUIOCKOCTH: TETPA3P, NapajuIeIeuIe]l, IOCTPOCHUE CEUYCHU.

IlepneHquKyISIpHOCTD IIPSAMOM M IUIOCKOCTHU: NEPHEHAMKYJISAPHBIE MPAMbIE B IIPOCTPAHCTBE, HPSMBIE
napauleJIbHble U NEPHEHINKYIAPHBIE K IUIOCKOCTH, NMPU3HAK NEPIEHIUKYIIPHOCTH IPSAMON M IIOCKOCTH,
TeOpeMa O NPSIMOM MEPHEHAUKYISIPHON IutockocTH. OpToroHaibHoe IpoekTupoBaHue. Ilepnenaukynsap u
HaKJIOHHbIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 IUIOCKOCTH, MPOEKLUs GUrypsbl
Ha IUIOCKOCTb. [leprneHIuKyIsIpHOCTh IIJIOCKOCTEW: IpPU3HAK IEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o0 TpEX NEpHEHAUKYIIAPAX.

VYrael B OpOCTPAaHCTBE: Yroys MEXAy MNPSMOW M IUIOCKOCTBIO, JBYTPAaHHBIA YroJ, JIMHEHHBIA YroJl
JBYTPaHHOro yrija. TpéXrpaHHbId U MHOrOrpaHHble yribl. CBONCTBA IJIOCKUX YIVIOB MHOTOIPAaHHOIO YIJIA.
CBolicTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTpaHHOro yriia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHUKOB, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas mnpusma, mOpsamas Hu
HAKJIOHHas TMpuU3Mbl, OOKOBas W IIOJIHAs TIOBEPXHOCTh MNpu3Mbl. I[lapamienenunen, mnpsIMOYroJIbHbBIN
napajulesienunen u ero cpoicrsa. Kpargaiiiine myTd Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Jinepa.
[IpoctpanctBennas Teopema Iludaropa. Ilupammma: n-yrompHass mupaMuaa, MpaBUIbHAs M yceu&HHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX IpaHell MpaBUIbHOM nupaMuibl. [IpaBUiIbHBIE MHOTOTpAaHHHUKH:
IIpaBUJIbHAS NPU3Ma U IPABWIIbHAS MHPAMUJA, IPABUIIbHAS TPEYTOJbHAS IUPAMHUAA U IPABUIBHBIA TETPAdAp,
KyO. [IpeacraBienue o mpaBWIbHBIX MHOTOTPAHHUKAX ! OKTA’/IP, JOJEKa3Ap U UKOCAIP.

Bolunicnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, quaroHaiu, yrisl. [lnomans 60koBOH MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTH MPSMON NMPHU3MBI, IUIOIIAAb OCHOBAaHUM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOMN
npusmsbl. [lnomaas GOKOBOI MOBEPXHOCTU M MOBEPXHOCTH MPAaBUIBHOW MHpaMUbl, TEOpeMa O IUIOIIATU
YCECYEHHOW NMUPAMHUIBI.

CuMmMeTpHsi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPAaBUIBHBIX MHOTOrpaHHUKOB. CHMMeTpHs B
[IPaBUJILHOM MHOTOIPDAaHHHUKE: CUMMETpUs INMapajulelenuea, CAMMETPUS PAaBWIBHBIX IIPU3M, CUMMETPUS
IIPaBUJIILHON TMPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABJICHHbIE W IPOTUBOIIOJIOKHO HAIIPaBIEHHBIE BEKTOpPBbl. PaBEHCTBO BEKTOPOB.
JleficTBHAsSI C BEKTOpaMH: CIIO)KEHUE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXXCHHE
BEKTOpa Ha uyucio. CBOMHCTBa ClIOKEHHS BEKTOpoB. CBONMCTBa yMHOXEHHS BEKTOpa Ha uucio. [lonsatue
KOMILTaHapHbIe BEKTOPBI. [Ipn3Hak KoMmuianapHOCTH TpEX BeKTOpOB. IIpaBuio napamienenunena. Teopema o
pa3loKEHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTOopaM. IIpsAMoyronpHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3b MEXy KOOPAMHATAMH BEKTOPA M KOOPJIWHATAMH TOYEK. YTOII
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHsI YYEBHOI'O KYPCA «I'EOMETPHUSI»
(YI'JIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMU OO0YyYaIOUIerocsi Kak akKTUBHOIO M OTBETCTBEHHOTO YJEHa
poccuiickoro o0IecTBa, MPEACTABICHHE O MaTeMaTHYeCKHX OCHOBaX ()YHKIMOHHPOBAHUS Pa3IHMYHBIX
CTPYKTYp, SBJIGHUH, TMpoOLEayp TpaxkgaHCKoro ooOmecTBa (BbIOOPHI, OMPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBATH C COLMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMU ¥ Ha3HAUCHUEM;

2) NaTPpUOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTh POCCUICKON TPaXTaHCKOW MACHTUYHOCTH, YBOKEHUS K MPOILUIOMY U HACTOSIIEMY
POCCHIICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUUCKUX MAaTEMAaTUKOB M POCCUMCKOM
MaTeMaTHYECKOW IIKOJbI, HMCIIOJNBb30BaHUE 3TUX JOCTIKEHHH B JPYTHX HayKaX, TEXHOJIOTHSX, cdepax
3KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE TYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
TUYECKOI0 MOBEACHUSI, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HAyKU U JAEATEIbHOCTbHIO
y4€HOT0, OCO3HaHHE JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONUYMBOIO OYIyIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOUasi ICTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00OBEKTOB,
3a/a4, PEUIeHUH, pacCyX JAEHUH, BOCHPUMMUYMBOCTb K MAaTEMaTHYECKHUM AacleKTaM pas3JIMYHbIX BHJIOB
UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHSTh MaTeMaTU4YeCKHWEe 3HaHWs B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKHM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBbIO (310pOBOE IHTAHUE,
cOaNmaHCUPOBAHHBIM PEKUM 3aHATUA U OTIbIXa, peryispHas ¢uznyeckas AaKTUBHOCTH), (U3HUECKOe
COBEPUICHCTBOBAHUE IIPU 3aHIATHUSIX CIOPTUBHO-03/JOPOBUTEIBHOM N€STEIBHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TpPYyAY, OCO3HaHHME IIEHHOCTH TPYIOJIOOUS, HHTEpeC K pa3IMyHbIM cdepam
npohecCHOHANBFHOM NIeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U e€ MPUIIOKEHUSMHU, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayIiei npodeccuu U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOPA30BaHHMIO HA MPOTSHKEHUH BCEW KU3HHU,
TFOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIIEHUU IPAKTUUECKUX 3a7a4 MaTeMaTUYECKOl HalpaBiIeHHOCTH;

7) 3K010TNYeCcKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphl, MOHUMAHHE BIMSIHHUS COLUATbHO-IKOHOMHYECKUX
MPOIECCOB HA COCTOSTHUE TMPUPOAHONW M COIMAILHOM Cpenbl, OCO3HaHHME TI00aTbHOTO XapakTepa
9KOJIOTHYECKUX MpoOjieM, OpHEHTalldsd Ha NPUMEHEHHWE MaTeMaTHMYeCKUX 3HAHUM s peleHus 3ajad B
o0yacTu OKpyXawleld cpeipl, MIAaHUPOBAHUE TMOCTYMKOB M OLEHKH UX BO3MOXHBIX MOCIEICTBUN s
OKpYKarolleu Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOIIECTBEHHON MPaKTUKH, TMTOHHMMaHWE MaTeMaTH4YeCKol HayKh Kak cdepbl 4emoBeueCKOW NesTeIbHOCTH,
9TanoB €€ pa3BUTHS W 3HAYUMOCTU JUISl PA3BUTUS LMBUIIM3ALMU, OBIAJCHHE S3bIKOM MaTeMaTUKH U
MaTEMaTUYeCKOW KYJIbTYpPOM KaK CpPEICTBOM IO3HAHHUS MHpPA, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ASITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJornueckne geicTBUs:

BBISIBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MAaTEMaTHUYEeCKUX OOBEKTOB, IOHSATHUH,
OTHOIIICHUNA MEXIy MOHATHAMH, (HOPMYIUPOBATH OINPEICICHHUS TOHITHI, YCTAaHABIMBAThH CYIIECTBEHHBIN
MpHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATH, (POPMYIHUPOBATH U MPEOOPA30OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;



BBIABIISITh MaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M W NPOTUBOpeuMs B (akTax, MAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, TIPeAsIaraTh KpUTEPUH JUTSl BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JieN1aTh BBIBOJIbI C UCIOJIb30BAHNEM 3aKOHOB JIOTMKH, AE€JYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3AKJIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENIBHO JI0OKA3aTeNbCTBA MAaTEMaTHMUYECKUX YTBEpXKAEHUH (mpsMble U OT
NPOTHBHOTO), BBICTPAWBaTh AapryMEHTALMIO, NPUBOIUTH TNPUMEPHl W KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJbI;

BBIOMpATH CIIOCO0 pemeHus yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS, BRIOMPAThH
HaunOoJiee MOAXOAIUN ¢ yYETOM CaMOCTOSITEIBHO BbIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue AeiicTBUS:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUH MHCTPYMEHT I03HaHMS, (HOPMYIUpOBaTh BOIPOCHI,
¢uKcUpyoIMe NPOTUBOPEYHE, MPOOJIEeMy, YCTaHABIMBATh MCKOMOE W JaHHOE, (OpMUPOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIBHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4ecKkoro OObEeKTa, SBJIECHUS, IPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH Mexnay
00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (pOPMYIHPOBaTh 0OOOIIEHHUS U BBIBO/BI 110 pe3yiibTaTaM INpPOBEeIEHHOIO HAOII0ACHNU,
UCCIIEIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTb MOJIYYEHHBIX PE3YIIHTATOB, BEIBOJAOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)XKE BBIIBUraTh MPEAIOI0KEHHS O €ro pa3BUTUU
B HOBBIX yCIIOBUSIX.

PatGora ¢ undopmanmeii:

BBISIBIISITh 1e(UIUTHI MH(OPMAIMH, JAHHBIX, HEOOXOAWMBIX JUIsI OTBETa Ha BONPOC W ISl PEUICHUS
3aJa4u;

BHIOMpPATh WH(POPMAIMIO M3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIH3UPOBATH, CUCTEMAaTHU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMALIUIO PAa3IMUHBIX BUJOB U (POPM IIPECTABICHMUS;

CTPYKTYpUPOBaTh HH(MOpMAIHMIO, TPEACTABIATH €€ B pa3iuyHbIX (opMax, HIUIIOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIHH MO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KovMMmyHukaTuBHbBIE YHHBepcaJIbHbIe YUeOHbIe qelicTBUSs

O0menue:

BOCIPUHUMATh U (POPMYIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBHSIMH U LEJISIMH OOIIEHMUS, SICHO,
TOYHO, TPAMOTHO BBbIpaXKaTb CBOK TOUYKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS IO
XOJly pellieHus 3a]1aul, KOMMEHTHUPOBATh MOJIYyUEHHBIN Pe3yibTar;

B X0Jle¢ 0OCYXXIEeHHs 3aJaBaTh BOIPOCH MO CYLIECTBY OOCY)XKIaeMoOil TeMbl, MpOoOJEeMBbl, peraeMoi
3a/1a4M, BbICKA3bIBaTh MJI€U, HAILIEJICHHBIE HAa MMOMCK PELICHUs, COMOCTABIATh CBOU CYXJIEHHUS C CYXKIACHUIMU
JPYTUX YYacTHUKOB JMajiora, OOHapyXXHMBaTh pa3jMyde M CXOJACTBO IMO3MLHMH, B KOpPpeKTHOH (opme
(bopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAXKECHMUS;

IIPEJICTaBIISITh PE3YIbTAThl PEIICHU 3a7aul, SKCIIEPUMEHTA, UCCIIEN0BAHUs, IPOEKTA, CAMOCTOSITEIILHO
BbIOMpaTh OpMAT BBICTYIJICHHUS C YUETOM 33/1a4 IPE3EHTALNUN U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aIrOPUTM DELIEHUS 3a/Jayd, BHIOMpATh CIOCOO peHieHHs] ¢ YYETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb W KOPPEKTUPOBATh BApPHAHTHI PEIICHUH ¢
y4€TOM HOBOM WH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAIbHBIH HHTEJVIEKT:

BJIQJIETh HABbIKAMHU II03HABATEIbHOM peQIIeKCMM KaK OCO3HAHUS COBEpIIAaeMbIX JEMCTBUM U
MBICIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB, BIAJAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U
pe3ysbTaTa peleHns MaTeMaTH4YeCKON 3a1a4u;

IPEABUACTh TPYIAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPHU PEIICHUM 3aJa4d, BHOCUTb KOPPEKTHUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIH
HEIOCTUKEHUS PE3YJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSIT€IbHOCTD:



MOHUMATh W WCIOJbH30BaTh MPEUMYINECTBA KOMAHIHON M WHAMBUAYAIbHOH pabOTHI MPH pEIICHUU
yu4eOHBIX 3a/1ay, MPUHUMATH 1€h COBMECTHOW MAEATEeIhHOCTH, IUIAHUPOBATh OPTaHU3AIHUI0 COBMECTHOMN
paboThI, pacnpenensaTh BUABI padOT, TOTOBapUBAThC, 00CYKIAaTh MPOLIECC U Pe3yabTaT padoThI, 0000IIaTh
MHEHHS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B IPYMIOBLIX (popmax paldoThl (0O0CyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIC), BHIMIOJIHATH CBOIO YacTh pa0OThl M KOOPAWHHUPOBATH CBOM JCUCTBUS C JPYTUMH WICHAMHU KOMaHJbI,
OLICHMBATh Ka4eCTBO CBOETrO BKJaJa B OOLIUI MPOIYKT MO KPUTEPUAM, c(HOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMO/JICUCTBUA.

INPEJMETHBIE PE3YJIBTATbBI

K konny 10 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOJIHO ONEPUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPU PEIICHUH 3aad U IPOBEACHUU
MaTEMaTUYECKUX PacCyKICHUI;

IPUMEHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX NIPU PELICHUH T€OMETPUUYECKHUX 3ajiay;
KJaccu(uUUpoOBaTh B3aUMHOE PpACHOJOXKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATh MOHITUSIMH, CBA3AHHBIMHU C YIJIaMU B IIPOCTPAHCTBE: MEXIY NPSIMBIMU B
IIPOCTPAHCTBE, MEX]Y NMPSAMOM U MIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIAMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

cBOOOJIHO pacro3HaBaTh OCHOBHBIE BHU/bl MHOTOTPAHHUKOB (IpU3Ma, MUPAMUAA, MPSIMOYTOJIbHBIN
napasuienenunes, Kyo);

KJIaccu(pUIUpPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHMS IS KJIacCU(UKAIIH;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOI'OI'PaHHHUKOB IIOCKOCTBIO;
BBINOJIHATH MapajuleIbHOE, EHTPAIBHOE U OPTOrOHAJIbHOE NMPOEKTUPOBAHHUE (PUTYp Ha IIIOCKOCTH,
BBINOJIHATH U300paxKeHus: GUTyp Ha IIIOCKOCTH;

CTPOUTh CEUYEHHUS MHOIOIPAHHUKOB DPA3JIMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHUCIIATH TUIOIIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMu/a), TeOMETPHUECKUX TN C
npUMeHeHHeM (OopMyIT;

CBOOOZHO OINEpPUPOBaTh IOHATUSAMHU: CUMMETPUS B NPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (QUTYPBI;

CBOOOJTHO ~ ONEpPUPOBATH TMOHSATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

pelaTe 3aa4d Ha JOKa3aTeIbCTBO MAaTeMaTHYECKMX OTHOLIEHUM M HAXOXKICHHE N€OMETPHUYECKHUX
BEJIMYMH, IPUMEHSAS M3BECTHBIE METOJBI NPU PEIIEHUM MAaTEMAaTUYECKUX 3a]ad MOBBILIEHHOIO U
BBICOKOI'O YPOBHSI CJI0)KHOCTH;

IIPUMEHATH IPOCTENIINE TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAILIMOHHBIE CUCTEMBI IIpU
pELIEHNU CTEPEOMETPUUECKHX 33/1aY;

U3BJIEKAaTh, MPeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeACcTaBIEHHYIO Ha YepTekax U pUCYHKaX;

OPUMEHSTH MOJyYeHHbIE 3HaHUS Ha MPAKTUKE: CPAaBHUBATh M aHAIM3UPOBATh pealibHbIe CUTYallUH,
OPUMEHSTh U3YyUEeHHBIE MTOHATHUS B MIPOIECCE MOUCKA PEIICHU MaTeMaTHYeCKl chopMyTupOBaHHOM
po0JIeMbl, MOJEIUPOBATh PeabHbIE CUTYallMH Ha A3bIKE T€OMETPUHU, UCCIEN0BATh MOCTPOCHHbBIE
MOJIENI C HCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATUH W TeopeM, ammapara aiareOphl, pelaTh
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXOKJCHHEM F€OMETPUUECKUX BEINYUH;

UMETb TMpeJCTaBIeHUsI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTAaBHOW YacTH
dbyHaaMeHTa pa3BUTHs TEXHOJIOTHH.

Pabouast nporpamMmMa cocTaBlieHa ¢ y4eToM pabodeii mporpaMMbl BOCTIUTAHHS



