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HHOACHUTEJIbHASA 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBJIEHHOCTH M IMPEIMETOB I'yMaHMTapHOro uukia. Ilockosbky joruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSl NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH IpeaMmeTHO obnactu «MaremaTnka U MH(POpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHEM MaTEMaTHKU.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYXKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX M B peaJbHOM MHpe
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeJCTaBIeHUss O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAaHUM MaTeMaTHUECKUX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUICHUs], UHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3yYEHUH APYTUX y4eOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUs
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIepKaTeIbHBIMA JUHUAMH Yy4ueOHOro Kypca «['eomerpmsi» B 10 kiacce
aBistores:  «IIpsiMble M IIIIOCKOCTM B IPOCTPAaHCTBE», «MHOrorpaHHukn», «BeKTOpbIB
IIPOCTPAHCTBEY, .

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETPUU Ha yriayOn€HHOM ypoBHE 00yueHus B 10 kiiacce, OTHOCUTCS KO BCEM
COJICpKATEbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMHpOBAHUE JIOTUYECKHUX yMEHHUU
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUAIBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHMUS BKJIIOYAaTh B OOIIYI0 CHCTEMY T'€OMETPHYECKHX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, TOCTPOSHUS WHAWBHIYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOIIMM M MpodeCCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 102
yaca (3 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE TOHATHS cTepeoMeTpur. Touka, mpsMasi, MIOCKOCTh, IpocTpaHcTBO. Ilonstue 06
aKCHOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOe pacrosnokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOUINECS, IapajUIeIbHBIE U
cKpeumuBaromuecs npsmsle. [Ipu3Haky ckpemuBarommxcs NpsAMbIX. llapamienbHOCTs NPSIMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MapajuIeIIbHbIE MPSAMBIE B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPSAMBIX,
napajuieNIbHOCTh NMPSIMOM U miockocTu. [lapaniensHoe U LIeHTpalbHOE MPOEKTUPOBAHKUE, U300pakeHne
¢uryp. OcHOBHBIE CBOWCTBA MapajuIeIbHOI0 NpOoeKTUpoBaHus. M3o0paxkeHue ¢Guryp B napamuienbHON
IIPOCKUUU. YIVIBI C COHAIPaBICHHBIMU CTOPOHAMH, YIrOJI MEXAY IpsSMBIMA B IIPOCTPAHCTBE.
[TapannenpHOCTh IIOCKOCTEW: MNapajuleibHbIE IIJIOCKOCTH, CBOWCTBA MapaJUICIIbHBIX IIIOCKOCTEH.
ITpocreiinmme mpocTpaHCTBEHHBbIE (DUIYPbl HA IIOCKOCTU: TETpa’Jp, Napajulesienuies, MOCTPOSHHE
CEYCHMII.

[lepneHUKYISAPHOCTE HMPSIMOM M IUIOCKOCTU: INEPHEHAMKYJISAPHBIE IPSMbIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApAJUICIbHBIE U NIEPIEHIUKYISIPHBIE K TUIOCKOCTH, IPU3HAK NEPIEHANKYJIAPHOCTH NMPAMOU U
IUIOCKOCTH, TEOpeMa O MPSMOM NEPIEHIUKYJIAPHOW IIOCKOCTU. OpTOrOHAIBHOE NPOEKTUPOBAHUE.
[lepneHuKynsAp M HAKIOHHBIE: PACCTOSHHUE OT TOYKU IO IUIOCKOCTH, PAcCTOSHUE OT NIPAMOM 10
IUIOCKOCTH, TMPOEKIUsi (QHUrypsl Ha IUIOCKOCTh. llepHeHOuKyISpPHOCTh IUIOCKOCTEH: IpH3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NePHEHAUKYIIAPAX.

VYTIibl B IPOCTPAHCTBE: Yrodl MEXKAY NPSAMOHN U IUIOCKOCTBIO, JBYTPaHHbBIN YTOJI, JMHEWHBIN yroi
IBYTPaHHOrO yria. TpéXrpaHHbIi U1 MHOrorpaHsusle yribl. CBOMCTBa IUIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBolcTBa IJIOCKUX M JBYIPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCHHYCOB U CHHYCOB
IUT TPEXTPAHHOTO YIJa.

MHOrorpaHHuKHu

Bunel MHOrorpaHHukoB, pa3BEépTka MHoOrorpaHsHuka. IIpuszma: n-yrosnpHas npusma, npsMas U
HaKJIOHHAs MpHU3Mbl, OOKOBas W MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, npsMOyroibHbIN
napajuiesenunes; U ero cpoicrBa. Kparwaiimme myTH Ha INOBEPXHOCTHM MHOIOIpaHHHMKA. Teopema
Oinepa. IIpoctpanctBeHHas teopema [ludaropa. [Mupamuga: Nn-yroiapHas nupamuja, NpaBWIbHAs U
yceu€HHas nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHed mpaBuUiIbHON mupamuzbl. [IpaBuibHBIE
MHOTI'OTPaHHUKH: IIPABWIIbHAS NIPU3Ma U NIPAaBWIbHAS IMpaMua, IpaBUIbHAs TPEYroJIbHAs MUpaMua U
MpaBWIbHBIN TeTpasp, KyO. [IpencraBieHre o mpaBUIbHBIX MHOTOIPAHHUKAX: OKTAa3p, JOJEKa’p U
HUKOCAdIP.

Bblunciienue »1€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGOKOBOI
MIOBEPXHOCTU M TOJHOW MOBEPXHOCTU MPSMOM NPU3MBI, IJIOLIAJb OCHOBAaHUM, TeopeMa O OOKOBOMU
MOBEPXHOCTU MpsAMOM mpu3Mmbl. [lnomans OOKOBON IMOBEPXHOCTH M MOBEPXHOCTU IPaBUIbHON
MIApaMU/Ibl, TEOpPEMA O IJIOLAAU YCEUEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTB CAMMETPUN IIPABUIIBHBIX MHOTOTPaHHUKOB. CUMMETpHs
B IPaBUJIBHOM MHOTOTPAaHHHKE: CHUMMETPHS MapauleNICNIAIela, CUMMETPHUS NPABWIBHBIX TNPHU3M,
CUMMETpPHUS IPAaBUIILHON MUPAMHUJIBIL.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJIICHHBIE W IIPOTUBOIIOJIOAKHO HAIPABJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JIeNCTBUS C BEKTOPAMM: CIOKEHHE U BBIYUTAHHWE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha 4yucio. CBOMCTBA Cl0kKEHUS BEKTOpPOB. CBOIICTBA yMHOXKEHMSI BEKTOpa Ha uncio. [lonarue
KOMILUTaHapHble BEKTOphl. I[Ipu3Hak koMmimaHapHocTH TpEX BeKTOpoB. I[IpaBuiio mapamienenumena.
Teopema 0 pasyoKeHMM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. lIpsimoyrosbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOPJMHATAMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJasipHOE MPOU3BEIEHUE BEKTOPOB.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIEI'O OBPA3OBAHMS
JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHh TPAXKIAHCKON MO3UIMHU OOYYarolIerocs Kak aKTHMBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUHCKOro 0OIecTBa, MPEJICTaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUN, MPOIEAYpP TPakIaHCKOTO oO0ImiecTBa (BBIOOPHI, OMPOCHI M JPYToe),
YMEHHE B3aHMMOJICHCTBOBATh C COIMATBHBIMH HHCTUTYTaMU B COOTBETCTBHHM C HMX (QYHKIHUSAMH U
Ha3HA4YCHHEM;

2) naTpUOTHYECKOEe BOCIUTAHME:

c(OPMHPOBAHHOCTh POCCHHUCKON TPaKAAHCKON HIECHTHUYHOCTH, YBKEHHUS K NPOILIOMY U
HACTOSIIEMY POCCUHCKON MAaTEMAaTHKH, LUEHHOCTHOE OTHOUIEHHWE K JOCTHMIXKEHHSIM POCCHUCKHUX
MaTe€MaTUKOB M POCCHICKOM MaTeMaTW4YeCKOW IIKOJIbI, UCIOJb30BAHUE ITUX JIOCTUKEHUH B JIPYTrUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO0 Hapoja, c(HOopMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, 3TUYECKOr0 MOBEICHHUS, CBA3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAyKU U
JeSITeNIbHOCThIO YIYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, pEHICHUW, pacCyX JCHUW, BOCHPUUMYUBOCTH K MAaTEMaTHYECKHUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHUS NMPUMCHITh MAaTEMaTHYCCKHE 3HAHUS B WHTEpecax 370pPOBOTO U
Oe3omacHOro o0pasza >KHM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO (340pPOBOE MHUTAHUE,
cOamaHCHUpPOBAHHBIA PEXUM 3aHITHH M OTAbIXA, PEryisipHas (QuU3nyecKas aKTHBHOCTH), (hHU3HUECKOe
COBEPIIICEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) TpynoBOe BocnuTaAHME:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOTIOOUS, HWHTEpeC K pa3lu4yHbIM cdepam
npodeccCHOHANBHOM JEesSTeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW H €€ MPUWIOKECHUSIMH, yMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyrieil mpodeccuu U pealn30BbIBAaTH COOCTBEHHBIC >KU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTUYeCKOMY OOpa30BaHHUI0 M CamMoOOpa3oBaHUIO Ha
MPOTSHKEHUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  HKOJIOTHYECKON  KyJIbTYypbl,  TMOHMMaHWE  BIMUSHHUS  COLUAIBHO-
HKOHOMMYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOJAHON M COLMAIBHON Cpelbl, 0OCO3HAHKE TI00aIbHOTO
XapakTepa JKOJIOTUYECKUX TMpoOIeM, OpHUEHTAlMs Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM s
perieHus 3a1a4 B 00JaCTH OKPYXKAIOIMIeH Cpepbl, TUNIAHUPOBAHKUE TTOCTYITKOB M OIEHKH MX BO3MO>KHBIX
MOCTIEACTBUM JJIsI OKPYKAOIIEN CPEIBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd ¥ OOIIECTBEHHOW MPAKTUKH, MTOHUMAHWE MaTEeMaTHYECKONW HayKH Kak c(]epbl ueroBedecKOn
NESTETLHOCTH, JTAloOB €€ Pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTHS IMBWIM3AIMU, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTUYECKON KYJIbTYypOH KaK CpPeICTBOM IMO3HAHUSI MUPa, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:



BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE NMPU3HAKU MAaTEMATUYECKUX OOBEKTOB, NOHATHUM,
OTHOLICHUH MEXAYy MOHATHSAMH, (QOPMYJIUPOBaTh ONPEACICHHUS IOHATHH, yCTaHABIUBATh
CYIIECTBEHHBIH MpHU3HAK KJIACCU(HUKAIMKA, OCHOBAaHUS JUII OOOOIIEHHS M CpaBHEHUS, KpPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpMYyIMpOBaTh M  HPeoOpa3oBbIBaTh CYXKJIEHHUS: YTBEPAUTENbHbIE MU
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TIPOTUBOpEUHs B (paKkTax, JaHHBIX,
HAOJIOACHUSAX M YTBEPXKACHUAX, TMpensaraTb KPUTEPUM JUIS BBIABICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JefaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEJYKTUBHBIX M HHAYKTHBHBIX
YMO3aK/I4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUM (IpsMble U OT
IIPOTUBHOI'0), BBICTpaMBAaTh APTYMEHTALMIO, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U BBIBObI;

BBIOMpATh CIoco0 perieHus yueOHOH 3agaun (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB pEIICHUS,
BBIOMPATh HaHOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUA:

UCIOJb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKMM HWHCTPYMEHT NO3HaHUs, (hopMyaupoBaTh
BOIIPOCHI, (PUKCHPYIOLIHE MPOTUBOPEUHE, TPOOIeMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJIUTh CAMOCTOSITENIHO CIIAHMPOBAHHBIA SKCIEPUMEHT, MCCIEJOBAHUE M0 YCTAaHOBJICHUIO
0COOEHHOCTEM MaTeMaTHYecKOro OOBEeKTa, SIBJIEHUS, IPOILecca, BBIABICHUIO 3aBUCUMOCTEH MeEXay
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENTFHO (POPMYJIUPOBaTH OOOOIIEHUST W BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOIIOACHUs, MCCIEOBAHUSA, OLIEHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX PpE3yJbTaToOB, BBIBOJOB U
000011IeHHI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCa, a TAaKKE BBIIBUraTh IPEANOJNIOKEHHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBIIBJIATh J1€QUIMTHI MH(GOpPMAlMK, JTAHHBIX, HEOOXOOUMBIX s OTBETa Ha BONPOC U JUIA
pelIeHus 3a/1auH;

BbIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBAThH
Y UHTEPIIPETHPOBATh MH(OPMAIUIO pa3IMYHBIX BUJOB U ()OPM Ipe/ICTaBICHMUS;

CTPYKTYpUpOBaTh HMH(pOpMaIMIO, MPEACTAaBIATh €€ B pa3iMyHbIX (opMax, WIIFOCTPHUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUSI B COOTBETCTBHM C YCIOBUSIMH U LEIIMU OOLICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN pE3yJIbTaT;

B X07Ie 00CY>KAE€HHUs 3a7]aBaTh BOIPOCHI 110 CYILECTBY 00CYX/1aeMOi TEMBbI, POOJIEMBI, pelIaeMoit
3aJlayM, BBICKA3bIBATh MJIEW, HAIEJICHHbIE Ha IIOMCK pEIIEHUS, COMOCTABIATH CBOU CYXKIEHHUS C
CYXJCHUSIMH JPYTUX YYaCTHUKOB JHaliora, OOHapy»XUBaTh pa3iHuMe U CXOJICTBO MO3UIMH, B
KOPpEeKTHOH Gopme HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHUS;

IIPENCTABIATh PE3YNbTAaThl PpELICHMs 3aJayd, »OKCIEpUMEHTA, HWCCIIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MPE3CHTAlUUd U OCOOEHHOCTEH
ayTUTOPHUH.



PeryasiTuBHble YHUBepPcaJbHbIEe YUeOHbIE 1eHCTBUSA

Camoopranuszauus:

COCTaBJIATH TUIAH, AITOPUTM PELICHUS 3a7au, BEIOUPATh CIIOCO0 PEHICHUS C YIETOM UMEIOIIIXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

BIIQJICTh HABBIKAMH MO3HABATECIILHON pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUU H
MBICIUTENBHBIX TPOLECCOB, UX PE3YyJIbTaTOB, BJIAJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipoliecca U pe3yibTaTa pelieHrus MaTeMaTHYECKON 3a1a4u;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTh IPH pEIIEHUU 33a7a4yd, BHOCHUTh
KOPPEKTHBBl B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, MAHHBIX, HANJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa IeJIM U YCIOBUSIM, OOBSICHATh NPUUMHBI JOCTUKECHUS WU
HEJOCTHKECHUSI PEe3YNbTaTOB JEATENIbHOCTH, HAaXOIUTh OLIMOKY, OaBaTh OILICHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MOHUMATh M UCIOJB30BaTh IMPEUMYIIECTBA KOMAaHAHONW W WHIUBUIYalIbHOW paboOThl NpU
pelieHny yueOHbIX 3aJay, MPUHUMATh IIeJIb COBMECTHOM AESITENbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOI paboThl, paclpenesTh BUAbI padOT, 1OroBapuUBaThcs, 0OCYKIaTh MPOLECC U PE3YJbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B IPYHIOBBIX (hopMax paboThI (00CYkACHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMBI»
U UHBIE), BBIIOJIHATH CBOIO 4YacThb PaOOTHI U KOOPIMHUPOBATH CBOM JCHCTBHS C APYTMMHU YJI€HAMU
KOMaH/IbI, OIIEHUBATh Ka4Y€CTBO CBOETO BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

HPEAMETHBIE PE3YJIbTATHI
K xonny 10 kiacca o0yyaroniuiicss HAy4uTCs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPHUH TMpPH pEUICHUH 3a7ad |
MPOBEACHUU MAaTEMAaTUUYECKUX PACCYKICHUM;

® [PUMEHSITh AKCUOMBI CTEPEOMETPUM U CIEACTBHUS M3 HUX MPH PEUICHUU T€OMETPUUYECKUX

3ajay;
e iaccu(UUUPOBATh B3aUMHOE PACIOJIOXKEHHUE NPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJTIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATHSMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSMOMN U TIIIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (NIpU3Ma, MUPaMHIA,
MPSIMOYTOJIBHBIN TTapajieNIenume, Ky0);
e iIaccu(pUIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAas OCHOBAaHUS I KIACCU(PUKAIINU;
e CBOOOJHO ONEPUPOBATH MOHITHIMH, CBI3aHHBIMU C CEYEHMEM MHOTOTPaHHUKOB TIOCKOCTBIO;
e BBINOJHATH TMapaiebHOE, MEHTPAIbHOE M OPTOTOHAILHOE MPOEKTHpOBaHHEe (Uryp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha MmiocKoCTH;

® CTPOUTH CEYEHUS] MHOTOIPAHHUKOB Pa3IMYHBIMUA METOAaMH, BBIOJIHATh (BBIHOCHBIE) TUIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIUUCIATH IUIONIAJAM OBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMua), TeOMETPUIECKUX
TeJ ¢ IPUMEHEHHEM (HOpMYIL;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH: CUMMETPHs B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI;



CBOOOJHO OMEpPUPOBATH TOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpPaM H KOOpAWHATaAM B
MIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HAJ BEKTOPAMH;

pemars 3aJadyd  Ha JOKAa3aTeNbCTBO MAaT€MaTUYECKUX OTHOLIEHMH M HaxXOXICHHE
F€OMETPUUYECKUX BEIUYMH, NMPUMEHSSI U3BECTHBIE METOJbl MPU PEIICHUH MaTeMaTHYECKUX
3a/1a4 NOBBILIEHHOT'O U BBICOKOTI'O YPOBHSI CII0)KHOCTH;

IPUMEHSTh MPOCTEHUIIME MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a/aY;

U3BJIEKaTh, MpPeoOpa3oBbIBATh U MHTEPHPETUPOBATH HMHQPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, MpeACcTaBICHHYIO Ha YepTexkKaxX U PUCYHKAX;

MIPUMEHATH IOJYYEHHbIE 3HAaHUSA Ha IPAKTUKE: CPaBHUBAaTh W AHAJIM3UPOBATH DPEAJIbHbBIC
CUTYyallM¥, MPUMEHATh W3Y4YCHHBIE NOHATUS B IPOIECCE MOUCKA PELICHHS MATeMAaTHYECKH
copMynHpPOBaHHOW MPOOJIEMBI, MOAETHPOBATh PeajbHbIE CHUTYallUd Ha SI3bIKE T'€OMETpPUH,
HCCIIEI0BaTh ITOCTPOEHHBIE MOJENN C MCIOJIb30BAHUEM I€OMETPUUECKHUX IOHATUN U TEOPEM,
anmapata anreOpbl, pemarb MpPaKkTHYeCKHe 3aJlaud, CBSA3aHHBIE C HAXOXJICHHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh Mpe/CTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Koutpobire TpaxTiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE pacnosioKeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHﬂmfynﬂpHOCTL IPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYriibl U paccTOsHUS 16
MHoOrorpaHHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 3
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 4 0







