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MNOSACHUTEJIBHAS 3AITUCKA

["'eomeTpus siBIII€TCSI OTHUM M3 0a30BbIX KYPCOB Ha YPOBHE CpEIHEro 0011ero 00pa3oBaHmsl, Tak
Kak 00ecreuynBaeT BO3MOXKHOCTh M3YUYCHHS JUCLHUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH H
PeMETOB TYMaHUTAPHOTO LKA, [I0CKOIBKY TOrHUECKOe MBIIUICHHE, (POPMHUPYEMOE IPU N3YUIECHUH
00y4aroIyUMHUCs NOHATUHHBIX OCHOB F€OMETPHH, P JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUU LIETIOYKH
JIOTMYECKUX YTBEPXKICHUN IIPU PELICHUH T'€OMETPUUECKUX 33]a4, YMEHHUE BbIIBUTaTh U ONIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO MCIOJB3YIOTCA IPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJa, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Ilens ocBoeHus mporpammbl ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CHOCOOHOCTEH OOydYarOUMXCsl MNpPU HM3YYEHUH TIE€OMETpPHM, Kak
COCTABIIAIIOLICH TpeaMeTHOW obmactn «Marematuka W HMHPOpPMATHKa» depe3 obecneueHue
BO3MOXKHOCTH TPHOOPETEHUSI M HCIHOJb30BaHUS Ooyiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUH WU
NecTBUM, crnenu(pUUHBIX TEOMETPUH, M HEOOXOJUMBIX Ul YCIEUIHOTO Mpo(ecCHOHATBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 3a/la4aMH Kypca F€OMETPUM Ha YIiIyOJIEHHOM YPOBHE, PacHIMPSIOIIUMU U
YCHIIMBAIOIIUMHU KypC 0a30BOTO YPOBHSI, SIBIISFOTCSI:

pacuMpeHue MpeACTaBIeHUsT O F€OMETPUM KaK YacTH MHPOBOM KyJIbTyphl U (POpMUpPOBaHUE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPY’KAIOLIUM MUPOM;

dopMHpOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXHEHUIIMX
MaTeMaTUYECKUX MOJEJIAX, MMO3BOJSIOUIMX OMMCHIBATh M M3y4yaTh Pa3HbIE SBJICHUS OKPYXKArOIIETO
MUpa, 3HaHWE TOHATUHHOTO anmnapata no pasaeiy «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

¢dbopMHpOBaHHE YMEHUS BJaJleTh OCHOBHBIMM IMOHATHSMU O IPOCTPAHCTBEHHBIX (PUTypax U UX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeOpeM, (HOpMYyJ U YMEHHE MX MPHUMEHSTh, YMEHUS JOKa3bIBATh
TEOpPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pEIIeHUS 3a/1a4;

dbopMUpOBaHHE YMEHHUS pAclO3HAaBaTh Ha uYepTekax, MOJAENSAX U B pEAIbHOM MHUPE
MHOTOTPaHHMKH U Te€Ja BPAlleHUs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopMHpoBaHHE TTOHMMAHUS BO3MOXKHOCTU aKCHMOMAaTHYECKOI'O IMOCTPOEHHUS MaTEeMAaTUYECKUX
Teopuil, popMUPOBaHNE TOHUMAHUS POJIM aKCHOMATHKU MIPU MTPOBEJIEHUM PACCYKIACHUH;

(dbopMUpOBaHKE YMEHUS BIaJIeTh METOIaMH JI0Ka3aTEIbCTB U AJITOPUTMOB PELLIEHUS, YMEHUS UX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHHUS B XO/I€ PEIICHUsI CTEPEOMETPUUYECKUX 3aa4 U
3aJa4 € MPAaKTHYECKUM COAEp)KaHueM, (OpMUpOBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH
JI0KAa3aTeNbCTB MpU OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEP)KIEHUH U pOJIM aKCUOMAaTHKU B
IIPOBEJCHUH JI€YKTUBHBIX PACCYXIACHMUIA;

pa3sBUTHE U COBEPUICHCTBOBAHME WHTEUIEKTYalIbHBIX M TBOPYECKMX CIIOCOOHOCTEH
o0yyaromuxcs, TO3HABATEIbHOM AKTUBHOCTH, HCCIEI0BAaTEIbCKUX yMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHre (PYHKIMOHAIbHONM T'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUHU: YMEHHS
pacrio3HaBaTh MPOSIBIECHUS F€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYAIMSIX U IPU U3YYEHHUH JIPYTUX YUeOHBIX MPEJAMETOB, MIPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETUPOBAHUSl PEaJbHBIX CUTYAIMi, MCCIETOBaHMS TOCTPOEHHBIX MOJEIEH,
MHTEPIIPETAIMU [TOJTyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJEpXKaTEIbHBIMU JTUHUAMU yueOHoro Kypca «I'eomerpus» B 1011 kmaccax
apisaoTesa: «IIpsMble M IIOCKOCTHM B INpoCTpaHCTBE», «MHororpanHukw», «Tema BpaiieHus»,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «JBHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH TOHATHIMUY,
pENICBaHTHBIMU I'€OMETPUH Ha yriIyOnEéHHOM ypoBHE 00y4yenus B 10—11 kiaccax, OTHOCUTCS KO BCEM
coJiepKaTeIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OpMHpPOBAHUE JIOTHUECKUX YMEHHUH pacripenenseTcs
HE TOJIBKO IO COJEp’KaTelbHBIM JIMHUAM, HO M 1O rogaM oOyuenus. Cojep:kaHue oOpa3oBaHMUS,



COOTBETCTBYIOIIICE TMPEIMETHBIM pe3ysibTartaM ocBoeHus DenepanbHOl pabodeil mporpaMmel,
pacnpenenéHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOMpocaM  oOydarompecss OOpaliainch HEOAHOKPATHO. JTO  IMO3BOJISET
OpraHM30BaTh OBJAJEHUE TIEOMETPUUYECKUMH IIOHATHUSAMU M HABbIKAMHU IIOCJIEI0BATEIBHO MU
MOCTyNaTeNbHO, C COOJIIO/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKHUX MPEJICTABICHUI OO0yYarommxcs, pacmupss u yriyonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EeHUIO TEOMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus g guddepeHHanuu  00ydeHHs, IOCTPOCHMS] HMHIWBUIYaITbHBIX
o0pa3oBaTeNbHbIX IpOorpamMmM, 00ecreyuTh YriyOoJaéHHOe M3yuyeHHE IeOMETPUU KaK COCTaBJISIOUICH
yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOMMXCSA K MPOAOIDKCHHIO M3YYEHHS MaTeMaTHKH ¢ yd&€ToM BbIOOpa
Oynywmeit mnpodeccun, obecrneyuBas MPEEMCTBEHHOCTh MEXIy OOMMM U NPodeccCHOHATbHBIM
o0OpazoBaHHEM.

Ha u3yuenue yueOHoro kypca «l'eomerpusi» Ha yriyoaéHHOM ypoBHE oTBoauTcs 204 yvaca: B
10 kiacce — 102 yaca (3 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTh, MpocTpancTBo. [loHsTHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, MapajulebHbIE U
cKpemuBamomuecs npsamele. [IpusHakn ckpemmBarommxcst npsmbIx. [lapamienbHOCT HNPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE: NTapaJLIEIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, IAPAIIICIIBHOCTD TPEX IIPSMBIX,
apaJUICIbHOCTh NPSIMOM M IUIOCKOCTH. [lapammenbHoe M LEHTpaIbHOE IPOECKTUPOBAHHUE,
n3o0paxkenue puryp. OCHOBHBIE CBOMCTBA NapaJljIeIbHOIO IpoeKTHpoBaHus. M3o00paxkenue puryp B
[apaJUIeJ]IbHOM IPOEKIHMH. YTJbl C COHAIPAaBICHHBIMA CTOPOHAMH, YIOJd MEXAY INpPSAMBIMU B
npoctpancTBe. [lapaienbHOCTh IIOCKOCTEN: NMapajuiesibHbIE MIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
iockocteil. [IpocTeiine mpocTpaHCTBEHHBIE (DPUTYPHI HA TUIOCKOCTH: TETpadp, Napajviesenue],
IIOCTPOCHUE CEUYECHUM.

[lepnieHAUKYISIPHOCTD NPSAMOM M IIJIOCKOCTH: NEPIEHAMKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IIPSIMBIE NTAPAJLJIENbHBIE U NEPIEHAUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK NEPIEHANKYISIPHOCTH MPSIMON
U IJIOCKOCTH, TEOPEMA O MPSMON NMEPIEHAUKYIIIPHOHN MI0CKOCTH. OPTOroHaIbHOE IPOEKTHPOBAHHUE.
[lepieHaUKYISIp 1 HAaKJIOHHBIE: PACCTOSIHUE OT TOUKM 10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH, MpOeKUUs (UIrypbl Ha IUIOCKOCTb. llepneHIuKyJIIpHOCTh MJIOCKOCTEH: MpU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MeprneHauKyJIapax.

VYTIu1bl B IPOCTPAHCTBE: YIOJl MEKY NPSMOM U IIJIOCKOCTBIO, IBYTPAHHBIN YTOJI, INHEWHBIN YIOJl
JIByrpaHHoro yria. TpéxrpanHblil 1 MHOrOrpaHHble yribl. CBOMCTBA INIOCKUX YIJIOB MHOIOTPAHHOTO
yraa. CBOMCTBA IVIOCKUX U IBYTPAaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCHHYCOB U CHHYCOB
JUI TPEXTPAHHOIO YIIIa.

MHoOrorpaHHuKHu

Buzabl MHOTOrpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosnbHas npusMma, npsmas U
HaKJIOHHAs NMPU3MBbI, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsMOyroibHbIHA
napajuiesenunes; ¥ ero cporcrsa. Kpardaiine myTH Ha MOBEPXHOCTHM MHOTOIpaHHHKa. Teopema
Oitnepa. [IpoctpanctBennas teopema [ludaropa. [lupamuaa: n-yronpHas nupamuja, NpaBUIbHAS U
yceuéHHas nupamuzbl. CBoiicTBa pébep M OOKOBBIX I'paHel MpaBWIbHOW nmupaMufsl. [TpaBuibHbIE
MHOTOTPaHHMKU: IIPaBUIIbHAS IIPU3Ma U IPaBUJIbHAS IMPAMM/IA, IPABUIIbHAS TPEYTOJIbHAS TUPAMUIA
Y MPaBUJIbHBIN TETpasap, KyO. [IpeacraneHue o npaBuiIbHBIX MHOTOIPaHHUKAX: OKTa’dAp, 10AEKad P
Y UKOCAdIP.

Bbruuciienue »31eMEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriasl. Ilmomane GokoBoi
MOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSIMOM NMPHU3MBI, IUIOIIAb OCHOBAHUH, TeopeMa 0 GOKOBOIi
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH W MOBEPXHOCTU MPABHIBLHOM
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUEHHON TUPaMUIbI.

CuMmMeTpuss B TPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM TNPAaBUIBHBIX MHOTOI'PDAaHHUKOB.
CuMMeTpHs B IpaBWIIBHOM MHOTOI'PaHHUKE: CUMMETPHUS NapauleIenuIe1a, CAMMETPHS PaBUIbHBIX
IIPU3M, CHMMETpUs IIPAaBUIILHON ITUPAMU/IBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOpP B NMPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB.
JIeficTBHS C BEKTOpAMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha ynciio. CBOMCTBA CI0KEHUSI BEKTOPOB. CBOICTBA YMHOKEHUS BEKTOpa Ha yucio. [lonsaTne
KOMIUTaHapHbIe BEKTOpHI. [Ipu3Hak KoMIutaHapHOCTH TpEX BeKTOpoB. IIpaBmiio mapamnenenumnesa.
TeopeMa 0 pasyloKEHUU BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM BekTOopaMm. [IpsmoyrosnpHas cucrema
KoopAuHAaT B IpocTpaHcTBe. KoopaumHarel BekTopa. CBs3b MEXIy KOOpAMHATAMHM BEKTOpa H
KOOpAMHATAMH TOYEK. YTOJI MEXAY BeKTopaMu. CKaIpHOE TPOU3BENCHNUE BEKTOPOB.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSI
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BoCIMTaHHE:

c(OpMHUPOBAHHOCTH T'PAXAAHCKON MO3ULIMU 00YYAIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
qJIeHA POCCHUKCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHYECKHMX OCHOBaX (YyHKIIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKAAHCKOTO OOIIecTBa (BHIOOPHI, OMPOCH U APYTroe),
yMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKUIUAMU U
Ha3HA4YCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCUICKON TIpa)XIaHCKOW HJCHTHMYHOCTH, YBXEHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCUMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHIKEHHSIM POCCHUICKHUX
MaTE€MaTUKOB M POCCUICKONM MaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE 3TUX JTOCTUKEHUN B APYTIHX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX I[EHHOCTEH POCCHICKOro Hapoja, c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO TOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKU U
JeSITeTbHOCTBIO YYEHOTO, OCO3HAHME JINYHOTO BKJIAJIa B TOCTPOSHHUE YCTOMYUBOTO Oy IyIIero;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasi 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, pEUICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTb K MATEMAaTUYECKUM aCIEeKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKHUe 3HAHUS B MHTEpecax 3J0pOBOTO U
0e30macHOro 00pasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO (30pPOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXXUM 3aHITHH U OTHbIXA, peryspHas Qundeckas akTUBHOCTD), GHU3HMUECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEIBHOMN JCSATEIHHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAHHME ILIEHHOCTH TPYJIOIIOOUS, MHTEpPEC K Pa3IMuHBIM cdepam
npohecCHOHANBFHOM JIeATETbHOCTH, CBSI3aHHBIM C MAaTeMaTUKONW U €€ NpPUIIOKEHHUSIMH, yMEHHE
COBEpINAaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu U pearu30BbIBaTh COOCTBEHHBIE KU3HCHHBIC
IUTaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHI0O M camMO00pa3oBaHHUIO Ha
MPOTSHDKEHUHM BCEM JKW3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHHM MPAKTHUYECKUX 33134
MaTeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJBTYpPhl, TOHHMAaHHUE BJIUSHHUS  COI[MAIBHO-
HYKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COIMATBLHOM CPe/Ibl, 0CO3HAHUE TNI00ATEHOTO
XapakTepa SKOJOTHYECKHX MpoOJieM, OpUEHTallMs Ha MPUMEHEHHE MATeMAaTUYeCKUX 3HAHWN s
pemIeHus 3a71a4 B 00J1aCTH OKPY>KAFOIICH Cpe/Ibl, TUTAHUPOBAHKE IMMOCTYITKOB U OLIEHKH MX BO3MOYKHBIX
MOCIEACTBUM JIsl OKpY KaloIel cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUE MATEeMaTHYECKON HayKd Kak c(ephl 4eTOBEYECKON
JIESATeTLHOCTH, ITANoOB €€ Pa3BUTHUS U 3HAYUMOCTH VISl Pa3BUTUS IUBWJIM3AIIMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKd W MaTEeMaTUYeCKOW KyJIbTypOod Kak CpEACTBOM TIO3HAHUS MHUpPAa, TOTOBHOCTbH
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

basoBble Jlornyeckue 1efcTBUA:



BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKIUX 0ObEKTOB, MOHITHIA,
OTHOWICHUA MEXIy TMOHATHAMM, (OPMYIUPOBATH ONpEACTCHUS TOHATHH, YCTaHABIUBATb
CYUIECTBEHHBI MpPU3HAK KJIACCHU(PHUKAIIMKA, OCHOBaHMA JUII OOOOLIECHHS M CpPaBHEHHUS, KPUTECPHH
MIPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIMpPOBaTH M MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOIIOICHUAX U YTBEPKICHUIX, IPeyIaraTh KPUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUI;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX M HMHIYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMUTH CaMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKICHUU (TpSAMbIE U OT
MIPOTUBHOT0), BBICTPANBaTh apryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYKJICHUS U BBIBOJbI;

BBIOMpATH CIIOCOO pemeHus y4eOHOW 3amaul (CpaBHHMBATh HECKOJBKO BAapHUaHTOB PELICHHSA,
BbIOMpaTh HanboJee MOAXOASAIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTe1bcKHe AelCTBUS:

UCTIOJIB30BaTh BOIMPOCHl KaK HMCCIIEOBATEIbCKUNA HHCTPYMEHT TO3HaHUs, (OpMYIHpPOBATH
BOTIPOCHI, (UKCUPYIOIIKNE MPOTHBOpEUne, MpodjeMy, yCTaHAaBIMBAaTh HMCKOMOE | JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINI0, MHEHHUE;

MPOBOAMTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0OBAHUE 110 YCTAHOBIECHHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOro OOBEKTA, SBJIECHUS, MPOLIECCA, BBIIBICHUIO 3aBUCUMOCTEN MEXKIY
00BbeKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POpPMYIHpPOBaThH OOOOIIEHHSI W BBIBOJABI MO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOIeHUs, UCCIIeIOBaHMs, OLIEHWBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTaTOB, BHIBOJOB H
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCa, & TAKKE BBIABUTATh MPEANOIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ naopmanmeii:

BBISBIIATh JePUUNUTH MH(DOpMAIUK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETAa Ha BONPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh ~ MH(OpPMALMIO W3  HCTOYHUKOB  Pa3MYHBIX  TUIOB,  AHAJIU3UPOBATh,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIMIO Pa3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;

CTPYKTYpPHUPOBATh MH(POPMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX (opMax, HWUIFOCTPHUPOBATH
rpaduyecku;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 10 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.
KoMMyHUKAaTHBHBIE YHHBepcaabHble Y4eOHbIe qelicTBUSA

OO0menue:

BOCIPUHUMATh U GOPMYIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSAMHU U LIETSIMU OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M NMHUCbMEHHBIX TEKCTax, JAaBaTh
MOSICHEHHUSI 110 XOJly PELICHHUs 3a/1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIH PE3yJIbTaT;

B XOA€ OOCYXIeHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOH TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKAa3bIBaTh HJEW, HAlleJIEHHbIE Ha IOWCK PELICHHs, CONOCTaBISATh CBOU
CYXKIEHHUSI C CYXACHMSIMH APYTUX YYACTHUKOB Jauajora, OOHapy>KMBaThb pa3MyMe€ U CXOJICTBO
NO3HLINH, B KOPPEKTHOU opme HopMyTUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

IPEJICTaBIISITh PE3yJNbTaThl PEIICHUs 3aJaud, OHKCIEPUMEHTAa, MCCIEN0BaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BHICTYIUIEHHS C YYETOM 3ajad Mpe3eHTAallMd U OCOOCHHOCTEM
ayJIMTOPHUH.



PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1€l CTBUSA

Camoopranuzanus:

COCTaBISITh IUIAH, alNTOPUTM pEIICHHUS 3aJadyd, BBIOUPATh CIOCO0 pEIIeHUus ¢ Y4ETOM
UMEIOLINXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH HHTELJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIHHOW PEICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBUN U
MBICITUTENIBHBIX TPOIIECCOB, UX PE3YJbTAaTOB, BIaJETh CHOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJibTaTa pelieHusl MaTeMaTH4eCKOl 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPU PEIICHWH 33J]a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, JTAHHBIX, HAWJIEHHBIX OINUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBICHITH IPUYUHBI JOCTHKEHUS UITU
HEJOCTI)KCHHS PE3YJIbTaTOB JIEATEIHPHOCTH, HAXOAHWTh OIMMOKY, aBaTh OICHKY NPHUOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSIT€IbHOCTD:

MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON pabOThI MpU
pelieHnn y4eOHBIX 3a1a4, MPUHUMATH 11eJIb COBMECTHOM JCSITeIbHOCTH, INIAHUPOBATH OPTraHU3aAIUI0
COBMECTHOH paboThI, pactpeesiATh BHIBI PadoT, TOTOBAPHBATHCS, OOCYKIATh TPOIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHH, «MO3rOBBIC
HITYPMBD) W WHBIC), BBIIIOJHATH CBOIO YacTh PAOOTHI M KOOPIUHUPOBATH CBOM JICHCTBUS C IPYTHUMH
YJICHaMH KOMAaH]IbI, OIICHMBATh KAa4yeCTBO CBOETO BKJaJa B OOMMH MPOIYKT TO KPHUTEPHUSM,
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

MNPEAMETHBIE PE3YJIBTATbBI

K konny 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOHO OINEPUPOBATH OCHOBHBIMU MOHSTHSIMH CTEPEOMETPUN TIPU PEUICHUH 3a/1a4 M MPOBEICHUN
MaTEMATHYECKHUX PACCYKICHUMH;

MIPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBHS M3 HUX MIPH PEIICHUU TEOMETPUICCKUX 3a]1aY,
KJIACCHU(UITUPOBATH B3aUMHOE PACITOJIOKCHHUE TIPSIMBIX B TIPOCTPAHCTBE, INTIOCKOCTEH B IIPOCTPAHCTRE,
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OINEPUPOBATH TMOHSTHUSMH, CBS3aHHBIMHU C yTJaMH B TPOCTPAHCTBE: MEXKIY NMPSMBIMH B
MIPOCTPAHCTBE, MEXKTY MPSMOU U TIIOCKOCTBIO;

CBOOOHO ONEPUPOBATH TIOHATHUSMH, CBI3aHHBIMH ¢ MHOTOTPAaHHUKAMU;

CBOOOJHO PAcIO3HABATh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpHM3Ma, MAPAMHJIA, TPSIMOYTOJBHBII
napasuienenunes, Kyo);

KJIAaCCH(HUITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIUIS KJIACCH(PUKAIUY;

CBOOOIHO OIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB ITOCKOCTHIO;
BBHITIOJHATH MapauIebHOE, IEHTPAIbHOE U OPTOTOHAIFHOE MPOEKTUPOBaHUE (PUTYp Ha MIOCKOCTH,
BBITIOJHATH H300paskeHus: GUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB PA3IMYHBIMH METOJAMH, BBIMOIHATH (BBHIHOCHBIE) IIJIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIOMAAN IMOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MMUPAMHJIA), TECOMETPHUSCKUAX TEJ C
npuUMeHEeHueM (HOpMYIT;

CBOOOJHO ONEPUPOBATH IOHATHSIMHU: CHMMETPHUS B TPOCTPAHCTBE, IICHTP, OChb M IUIOCKOCTB
CUMMETPUH, IICHTP, OCh U TIIOCKOCTh CUMMETPUU (QUTYPBL;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPJWHATaM B IPOCTPAHCTBE;
BBITMIOJHATH IEHCTBUS HAJl BEKTOPaMH;



pelaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOIIECHUM M HAXOKICHHE I'€OMETPHUYECKUX
BEJIMYUH, NPUMEHSAS M3BECTHBIE METOABI NPHU PEIICHUH MATEMaTUYECKUX 3a1ay IOBBIIICHHOIO H
BBICOKOT'O YPOBHS CII03KHOCTH;

IIPUMEHSATH IIPOCTEUINE MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKUX 3a/aY;

U3BJICKaTh, MPEOOpPA30OBBIBATH W HHTEPIPETHPOBATh HH(POpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

IIPUMEHSATH [OJy4YCHHbIC 3HAHUS HA NPAKTHKE: CPAaBHUBATh M aHAIM3UPOBATH PEAIbHBIC CUTYallUH,
NPUMEHATHh U3yUEHHBIE MTOHATHUS B MIPOIECcCe MOMCKa PEUICHNUs MaTeMaTHYECKH C(HOPMYITUPOBAHHOM
po0JIEMbI, MOJIETTUPOBATh PEaJbHbIE CUTYallUU Ha SI3bIKE N€OMETPHUH, UCCIEN0BATh MOCTPOEHHBIE
MOJIEJIN C HCHOJb30BAaHMEM TIE€OMETPUUYECKMX IOHATHUI M TeopeM, ammapara aiareOpbl, pelarb
IIPaKTUYECKUE 3a7a41, CBI3aHHBIE C HAX0XKICHUEM I'€OMETPUYECKUX BEIIUYHH;

UMETb MPECTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHS F'€OMETPUHU KaK COCTaBHOW 4acTH (pyHaaMeHTa
pPa3BUTHUSA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Marematuka. ['eomerpus; yrimyonennoe ooydenue, 10 xkimace/ Mep3msik A.T'., HomupoBckwii
I.A., Tlonsko B.M.; nox penakiueri [Togonsckoro B.E., O0miecTBo ¢ orpaHn4eHHOM
orBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-TPA®»; AkionepHoe o0111ecTBO
«M3narenscTBO «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubmuoreka [JOK
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