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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4EHUs AUCHUILUIMH €CTECTBEHHO-HAyYHOU
HAlpaBJIEHHOCTH M IMPEIMETOB I'yMaHMTapHOro mukiaa. IlockonbKy joruyeckoe MbILUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUM 3a]lad e€CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMs mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TEeOMETpUH, Kak
cocTaBJIAOLIeH mpeaMeTHON obnactu «MaremaTnka M MH(POpPMATHKa» dYepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, Cenn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pacCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOLTIM MUPOM;

dbopMHpOBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIOLIMX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HAHKE MOHATUHHOTO anmapara 1o pasaeny «CrepeoMeTpus» yaeOHOTo Kypca reOMeTpUH;

¢dbopMHpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSITHUSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMHEpoBaHHE yMEHHs paclio3HaBaTh Ha YEPTEKaxX, MOJENIAX M B PEaTbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

¢dopmMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM ~ AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHI;

dopMupoBaHHE YMEHHsS BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpPOBaHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeIbCTB MpPH OOOCHOBAaHUM MaTEMaTHUECKUX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yyaroImuxcs, MO3HABATEIIbHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTEpeCca K U3YU4EHUIO TEOMETPHUH;

dopmupoBaHne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: yMEHUS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUHM JPYTUX Y4eOHBIX TPEAMETOB, IMPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCITUPOBAHHS PEATBbHBIX CHTYallld, HCCIEeIOBAHUS
MOCTPOCHHBIX MOJIeNei, MHTepIpeTalliH OTYICHHBIX Pe3yJIbTaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTophl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojjaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHBIM BOIIpOcaM o0ydJaromirecs oOpamaiich HEOJHOKPATHO. DTO
NIO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TIEOMETPUYECKMMHU  IOHATUSMHU M HaBbIKAMU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUI 00yUYaroIXcs, pacupsis
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammM, oOecleduTh yrayOia€HHOE M3yYyeHUE TEOMETPUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha u3yuyenne ydyeOHoro kypca «I'eomerpusi» Ha yriyOJa€HHOM ypoBHE oTBoAuTcs B 10
kiacce — 102 yaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, NApAJUIEIbHOCTb TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300paxkenue ¢puryp B napaiesibHOW MPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyIssp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU 0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YO MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, JIMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMpaMK/ia U TpaBMIIbHBIN TeTpasap, KyO. [lpencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIAIb OCHOBaHHIA, TeOpeMa 0 GOKOBOA
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOTIOIPDAaHHHUKE: CHUMMETpHUS MapajljiesieNuIena, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIPABICHHbIE BEKTOpPBI. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4Kci1o. [IonsaTHe KOMIUIaHapHbIE BEKTOPHI. [ [pM3HaK KOMIIAaHAPHOCTHU TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CkaisipHoe
IIPOU3BEJICHUE BEKTOPOB.

IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:kianckoe BocIMTaAHME:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOY4YalOIIeTOCs KaKk aKTHUBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO MOBEICHHMSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puszuveckoe BocuTaHHE:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, pErylsapHas (pu3nuecKas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3IuuHbIM cdepam
npo(hecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANlPaBICHHOCTH;



7) 3KoJ0rnYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbI, TOHUMAaHWE BIHUSHUS COIHAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpeibl, OCO3HAHUE
NI00AJLHOTO XapaKTepa IKOJIOTHYSCKUX Po0JIeM, OpUEHTALIMS Ha TPUMEHEHHNE MaTEMaTHUYCCKHUX
3HAHUU JIJIS PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CpeJibl, INTAHUPOBAHKUE MIOCTYIKOB M OLICHKH
WX BO3MOXHBIX TOCJICICTBUIN I OKPY>KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIMICCTBCHHOW MPAKTHKH, TOHMMaHWE MAaTEMaTHYECKOW HayKH Kak cepbl
YeIIOBEYECKON JCSITEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU ISl PA3BUTHS [IMBHIU3AIINY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUIECKOU KYIbTYpPOU KaK CPEICTBOM TO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M UCCIICOBATEIBCKYIO IeITEIbHOCTh HHINBHIYAIbHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBIABJIATE MW XaPaKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTUYCCKHUX 06’I)GKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBaHMS JUIsl OOOOLIEHUS WU
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIC W
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIIOUECHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHI M  KOHTPHPUMEPHI,
000CHOBLIBATHL COOCTBEHHBIE CYKACHUA 1 BBIBOJBI,

BBIOMPATH CIIOCOO perieHus yueOHoH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPMAHTOB PELICHHUS,
BbIOMpATh HanboJIee MOAXOAAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

MMPOBOANTH CaMOCTOATEIIbHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUEC I10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObEeKTa, SBJICHHS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
00001IeHNI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIABUTATH IPEIIIOIOKEHU O
€ro pa3BUTUU B HOBBIX YCIIOBUSX.



Patora ¢ unopmaunmeii:

BBISBIISITH JeQUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U JJIS
pELIeHUS 3a1a4H;

BbIOUpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEIICTABIISTH €€ B pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAE&KHOCT, HMHGOPMAlMM MO  CaMOCTOSITENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pEeUICHHS 3a/1a4l, KOMMEHTUPOBATh MOJTYYCHHBIN PE3yNbTaT;

B XOJIe OOCYXICHMsI 33/aBaTh BOIPOCHI MO CYHIECTBY 00CYX/1aeMOUl TeMbl, MpOOIeMBbl,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALCJICHHBIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YJaCTHUKOB JUajiora, O6H3.py>KI/IBaTI) pasiiniuue U CXoACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJICTaBISTh PEe3yNbTaThl PELICHHs 3aJlayd, DKCIEPUMEHTa, HCCIIEeIOBAaHUS, IMPOEKTa,
CaMOCTOSITENILHO BRIOMPATh (POPMAT BBHICTYIUICHHS C YIETOM 3aj1ad MPE3CHTAMN 1 0COOCHHOCTEH
ayJIUTOPUHU.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCO0 pEleHUs ¢ y4EToM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ/I1b, SMOLUMOHATBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JAEUCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS TIPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUECKON 3aj1auu;

NpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIICHUH 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa e U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHHMS pe3yJbTaTOB JEATEIIbHOCTH, HaXOJUTh OHIMOKY, JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padOT, JTOrOBapHBAThHCS, 0OCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIMOBBIX (Gopmax paboTsl (00CyxIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATh CBOU JICUCTBUS C APYTUMHU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJla B OOMIMKA TPOIYKT MO KPUTEPHSIM,
c(hOpMYIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI
K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEpHPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPHH IPH PEIICHUH 33/1a4 U
NPOBEJCHUU MAaTEMaTHYECKUX PACCYKICHUN;

INPUMEHATh AaKCHOMBI CTEPEOMETPHMH M CICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B MIPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

CBOOO/IHO ONIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOZHO pAacro3HaBaTh OCHOBHBIE BUABI MHOTOTPAHHHKOB (MIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOIHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, IIEHTPAIbHOE M OPTOrOHAJIBHOE MPOEKTHPOBaHKHe HUryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMHU, BBIIOJHSTH (BHIHOCHBIC)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHMCIIATh IUIOMIATM  IIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHUPaMHIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
TUIOCKOCTh CHMMETPUH, IEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOIIUMH BEKTOPAaM M KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/I BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeNbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOoXJIeHHE
T€OMETPUYECKUX  BEIMYUH, TPUMEHSS M3BECTHBIE METOAbI TpPH  PEUICHUU
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUUECKUX 3a]1ay;

U3BIICKaTh, TPEOOPA30BBIBATH M HHTEPIIPETHPOBATH MHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHSTH TOJTYYCHHBIC 3HAHHSI Ha MPAKTHKE: CPABHUBATH M aHAITM3UPOBATh peallbHbIC
CUTyallud, TPHUMEHATh W3Y4YEHHBIE TMOHATHS B TPOLIECCE IIOUCKA PpEIICHUsS
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCITUPOBATh PEATbHBIC CHTYalluu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
reoMEeTPUYECKUX TOHATHI U TeOpeM, armapara airedpsl, perarh NpakTHUeCKUe 3a1au,
CBSI3aHHBIE C HAX0XKJIEHHEM T'€OMETPHUECKUX BEIUYHH;

UMETb NPECTaBICHUs 00 OCHOBHBIX dTalrax pa3BUTH T€OMETPUM KaK COCTABHOM 4acTu
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C.AtanacsH u 1p., «I'eomerpus 10 -11», «IIpocsemenue», Mocksa, 2020

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

b.I'. 3uB, «/lunakruueckue MaTepuansl o reomerpun», C.-Ilerepoypr, 2019 u nocnenyromue
U3IaHUS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [IOK
POII

IHOP (enuHas kosiekuus Hu@poBbIX 00pa30BaTEIbHBIX PECYPCOB)
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