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MNOACHUTEJIbHAS 3AITNCKA

PaGouast mporpamMma yueO6HOTO Kypcea «I'eomeTpus» 6a30BOT0 YpoBHS it oOydatomuxcs 10 —12
KJaccoB paszpaborana Ha ocHoBe PenepanbHOrO TOCYIAapCTBEHHOTO 00pa3oBaTeIbHOTIO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MAaTEMAaTHUECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3oBaHUSI.
Peamuzanust  mporpaMmbel  00ECIICUMBACT  OBJIAJCHUE  KIIFOUYEBBIMH  KOMIICTCHIIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH OOYYaOIIHXCSI.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOT0 Kypca reOMeTpUU Ha YPOBHE CpeaHEro o01ero oopa3oBanusi 00ycaoBiIeHa
IPAaKTUYECKOH 3HAUYMMOCTBIO METANpPEIMETHBIX W MPEIMETHBIX pEe3yJIbTaToOB OOyueHHs
T€OMETPUM B  HANpPABICHUU JIMYHOCTHOTO pPa3BUTHA  OOydaromuxcs, (HOpMUPOBAHUA
(GYHKLIMOHAJIBHON MaTeMaTU4YeCKOM TI'PaMOTHOCTHM, H3YYEHHUS JAPYIMX Y4eOHBIX JIUCLMILIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIECHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLuii, COOTHOLICHUH PEabHOIO U UEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKON HAyKOM SIBJIEHUH U IPOLECCOB PEAIIBHOIO MUpPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUM U B IPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBnsieTcss OAHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus, TaKk Kak 0OecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbllIeHHE, (opMUpYyeMOEe NMPH HU3yYE€HUH OOYYarOIIMMUCS HMOHATHUHHBIX
OCHOB T€OMETPUM M IOCTPOCHUM LIETOYKU JIOTMUECKUX YTBEPXKIEHUH B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHEeHTHPOBATbCS B IPOCTPAHCTBE HIPACT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4denoBeka. OpHeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOIO TIO3HAHUS M aKTUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00OBbEAUHSIET pa3Hble BUIbI YUEOHON U TPYIOBOI
NeSITeIbHOCTH, SBJSETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyalbHa
3aa4a pOpMHUPOBaHUS y O0OYYarOMIMXCS MPOCTPAHCTBEHHOTO MBILIUIEHUS KaK Pa3HOBHUIHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJArOTOBKE K MPAKTUYECKOH
JeSITEJIbBHOCTH 110 MHOTHM HaIlpaBJICHUSM.

Ilens ocBoeHust mporpamMmbl ydeOHoro kypca «l'‘eomerpus» Ha ©6a30BOM YpOBHE
o0ydyeHus: — 001E00pa3oBaTeIbHOE U OOIICKYJIBTYPHOE pa3BUTHE OOYyUYaIOIMIMXCS Yepes
o0ecrieyeHHe  BO3MOXKHOCTH ~ TNPHOOPETEHHMsST U MCIOJIB30BaHMS  CHCTEMAaTUYECKHX
F€OMETPUUYECKUX 3HAHUN M JEHCTBUH, crenu(UYHBIX T€OMETPHH, BO3MOKHOCTH YCHEIIHOTO
OPOJOJDKEHUs  00pa3oBaHUs IO  CIEHUAIBHOCTSAM, HE CBS3aHHBIM C  NPUKIATHBIM
HCIIOJIb30BaHNUEM T€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeJHa3HaueHa s OOYUYaIOIIMXCS
CpeIHEeH WIKOJIbI, HE HCIBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroluecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO Cleln(UKON reoMeTpUH U HEOOXOAUMBIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
Oosee riyboOKoO, €M B JaIbHEWIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATEIbHOCTH.



Hoctuxenue LEH OCBOEHUS IIPOrpaMMBl oOecrieunBaeTcs pelieHueM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHBIMM 3agayaMu ocBoeHHUsi Kypca «l'eomerpuu» Ha
6a3zoBoM ypoBHE B 10—12 kitaccax siBJISIOTCS:

e (QopmupoBaHHE NPEICTABICHUS O TEOMETPUM KaK YacTHU MHPOBOM KYJIbTYpPbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (QopmupoBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUuss Kak o
BAXHEHMIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJSIOUIMX OMNMCHIBATh M U3ydaTb pa3HbIE
SBJICHUSI OKPY>KAIOILIET0 MUPA;

e (opMupoBaHHE YMEHHS paCIO3HAaBaTh Ha YEpPTEKaxX, MOJEIAX W B PEATbHOM MHpE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

e OBJIQJICHWE METOJaMM peIIeHUs 3aJa4 Ha TOCTPOCHUS Ha  HM300paKEHUSX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupOBaHHE YMEHHUsS OIEPHPOBATH OCHOBHBIMU TOHATHSAMH O MHOTOTPAHHUKAX H
Teax BpallleHUsl U UX OCHOBHBIMU CBONCTBaMU;

* OBJIQJICHWE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 33/1a4; (OPMHPOBAHUE YMEHHS
NPOBOAMTHL  HECIOXKHBIE  JOKa3aTeNIbHbIE  PacCyXJIEHHUS B  XOJI€  peIICHUS
CTEpPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUM, KPUTUUHOCTH MBIIIJICHUS;

e (QopmupoBanue (YHKIIMOHATBLHOM TPAMOTHOCTH, PEJIIEBAHTHON TE€OMETPUU: YMEHUE
pacrno3HaBaTh IPOSBIEHUS T€OMETPUUYECKUX MOHATHUNH, OOBEKTOB U 3aKOHOMEPHOCTEHN B
peabHBIX JKU3HEHHBIX CHUTYallUsX M MpPU H3YUYEHUU JPYTUX Y4eOHBIX MPEIAMETOB,
NPOSIBJIICHUSI 3aBHCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMyIHpoOBaTh HX Ha S3BIKE
FEOMETPUM M  CO3/1aBaTh TIEOMETPHYECKHE MOJENW, MPUMEHSTh OCBOCHHBIN
FEOMETPUYECKUN  ammapar JJii  pelIeHUus MPaKTHUKO-OPUEHTUPOBAaHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnnuuTeNBbHON 0COOEHHOCTHIO IPOIPAMMBI SBJISIETCS BKJIIIOUEHUE B KYPC CTEPEOMETPUU
B Hayale ero  M3y4yeHus 3ajay, pellaeMbIX Ha YypPOBHE HHTYHUTHBHOTO TIO3HAaHUA, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CHOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY U3yUEHHIO TIPEMETA.

[Ipennourenue oTHaéTcss HATMSAHO-KOHCTPYKTHMBHOMY METOJLY OOYYEHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
NEeSTENbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX TMPEJACTABICHUM Y YydYalluxcsi B Kypce
CTEpEOMETPUU NMPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue o0pa3a MPOBOJUTCS C
OMOpO Ha HarJsHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUEHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COIEPIKaHNU.

OcHOBHBIE cofep)kaTenbHble JUHHM Kypca «leomerpum» B 10-12 xmaccax:
«MHororpanHukny», «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY, «Tena Bparienus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEp)KaTeNIbHBIM JMHHUSAM, HO W MO rojaM oOydeHHs Ha YpOBHE CpeTHEero oOIlero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 To1aM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4yTOObl ~ OBJAJCHHE T'€OMETPUYECKUMH  TMOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
MOCJIEA0BATENbHO M MOCTYHAaTeNbHO, C COOJIOJEHUEM MPHUHIMIA MPEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronmxcs,
pacmmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE
Ha usyuenne reomerpun otBoautes 1 yac B Hegento B 10 kimacce, 1 gac B Henenmto B 11 kiacce
u 1 gac B Hezemio B 12 kiacce, Bcero 3a Tpu roga ooyuenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.
B3anmHOe pacnonoXkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOUINECs, IApAJICIbHBIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh HpSIMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE:
napajuleJIbHble IPSMBbIE B IIPOCTPAHCTBE; IMApAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [IpocTeiimue npocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, mapajuienenumnen; MocTpoeHue cedeHui. IlepneHanKyyIspHOCTh HPSAMOM M IJIOCKOCTH:
NEPIEHIUKYIIIPHBIE NIPSIMbIE B IIPOCTPAHCTBE, NIPSIMbIE NAapaJUIEIbHbIE U MEPIEHIUKYISIPHBIE K
IUIOCKOCTH, TPU3HAK NEPHEHIUKYJIIPHOCTH MpPSMOM M IUIOCKOCTH, TEOpeMa O NpsIMOu
NEPIEeHIUKYJISAPHON IJIOCKOCTU. YTJIBl B MPOCTPAHCTBE: Yroj MEXKIY HNPSMOW U IUIOCKOCTbIO;
JBYTpaHHBIA yTOJI, JIMHEHHBIA Yroa JABYIpaHHOro yria. lleprneHaukyissp W HakJIOHHBIE:
paccTosiHie OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTb. lleprneHauKyIspHOCTh IIOCKOCTEH: MPU3HAK MEPHEHAUKYISPHOCTH ABYX
mrockocreil. Teopema 0 TpEX NepreHIUKYIIIpax.

11 knacc.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHMKA, BBIIYKJIBIE M HEBBIITYKIIBIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosipHas npusma; rpaHd U OCHOBAHUS
OpU3MbI; MpsiMass M HAKJIOHHAs MpU3Mbl; OOKOBask M IIOJIHAS IOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulelenunes U ero cpoiicrsa. [lupamupaa: N-yroiapHas
nupamMpia, TpaHM W OCHOBaHHME NHUpPAaMHJbI, OOKOBas M IOJIHAs MOBEPXHOCTh MHUPAMMUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; ky0. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NOpU3MBI U
nupamMupl. CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. OJEMEHTHl CHUMMETPUM B NUpaMUJax, NapauleleNunesax, IpaBUIbHBIX
MHOTOTpaHHHKaX. BplunciaeHre 3JIeMEHTOB MHOTOIPDaHHUKOB: pEOpa, AMaroHaia, VIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH UM TMOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI, IJIOLIAIb
OCHOBaHHUM, TeopemMa O OOKOBOM TOBEPXHOCTH HpsiMOW mpu3Mbl. [lmomans OGokoBOM
MIOBEPXHOCTU U IIOBEPXHOCTH MPABUJIBHOW IHpaMHUIbI, TEOpeMa O IUIOIALU YCEUEHHOU
nupamusl. [Tousatre 06 00bémMe. OOBEM MUPAMUIBI, IPU3MBL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXAY IUIOMIAIMH TOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.

12 KUIIACC

Tesa BpameHus

[wimHapuyeckass MOBEPXHOCTh, 0Opasyioliye  MWIMHAPUYECKOH  IMOBEpPXHOCTH, OCh
HWIMHpUYECKOl nmoBepxHocTU. L{ummHap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
OCh; IUIOIAAb OOKOBOM M MOJIHOW mNoBepXHOCTH. KoHHUeckass MOBEpXHOCTb, OOpasyroline
KOHHYECKOW MOBEPXHOCTH, OChb M BEPIINHA KOHUYECKON IMOBEepXHOCTH. KOoHyc: OCHOBaHME U
BEpIINHA, 00pa3yrollas U OCh; IUIONIAAb OOKOBOW M MOJHOM MOBEPXHOCTU. Y CEUEHHBINH KOHYC!
oOpasyromue ¥ BBICOTA; OCHOBaHMs W OOKoBas moBepxHOCTh.Cdepa U map: IEHTpP, Paauyc,
MaMeTp; IUIOMIAa b TMOBEPXHOCTH cdepbl. B3anmmHoe pacnonoxeHue chepbl M IIIOCKOCTH;
KacaTelibHasl TIIOCKOCTh K cdepe; momans chepsl.M300pakeHne Ten BpameHust Ha TUIOCKOCTH.
Pa3séprka nuimHIpa U KOHYyCA.

KomOuHanmu Ten BpalleHHus U MHOTOTPAHHUKOB. MHOIOrpaHHMK, OMMCAaHHBIA OKOJIO c(epsl;
cdepa, BIUCaHHAs B MHOTOTPAaHHUK, WM Teno BpamieHus. [lonarue o6 oO6béme. OCHOBHBIE
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cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME TPSIMOYTOJIBHOTO TMapaylieNenueaa U CIeACTBHUS
n3 He€. OO0BEM munmmHApa, KoHyca. OO0BEM mmapa u twomans cdepsl. [logoOHBIE Tenma B
npoctpancTBe. COOTHOIICHUST MEXy IJIOHIAIIMU MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEIl.
Cevenust nwmHIpa (MapaIebHO W TMEPICHIUKYIISIPHO OCH), CEYCHHUsI KOHyca (TapaiesibHOe
OCHOBAHHIO U MPOXOIAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKkTopbl M KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha mockoctd m B mpocTpaHcTBe. CIIOXKEHHE W BHIUMTAHUE BEKTOPOB. YMHOXKCHUE
BEKTOpa Ha 4Yuclo. Pa3nokeHue BeKTopa 1Mo TpEM HEKOMIUIAHAPHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3a1a4, CBI3aHHBIX ¢ IPUMEHEHUEM MIPABIII JICHCTBHUI C BEKTOpaMHU.
[IpsmMoyronbHass cucTeMa KOOpAHMHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa. Ilpocreiimme
3aJaud B KOOpJMHATaX. YTos Mexnay BekTtopamu. CKalsgpHOE MpPOU3BEACHUE BEKTOPOB.
BbruuciieHue yrioB Mexay MpSMBIMH U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIH METOM TpH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pE3yJabTaThl OCBOEHHUSA IIporpamMMbl  y4eOHOro mpeamera «MaTeMaThkay
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue: chOPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMKM 00YJaroMEerocs Kak
AKTUBHOTO Y  OTBETCTBEHHOIO WJIEHA POCCHUUCKOro oOOIIEeCTBa, MpEJACTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOLEAYD
rpakJaHcKoro oomiectBa (BBIOOPBI, ONPOCHI W TIp.), YMEHHEM B3aUMOJCHCTBOBATH C
COITMATbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHUEM.
IHaTpuoTuyeckoe BOCIIUTAHHE: c(hOpPMUPOBAHHOCTHIO pOCCUIiCKON rpaXkJaHCKOM
WJICHTUYHOCTH, YBOKCHHUS K MPOIJIOMY M HACTOSIIEMY POCCUHMCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHWEM K JOCTHKCHHUSM POCCUUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTeMaTU4YEeCKOU
IIKOJIbI, K WCIOJb30BAaHUIO ATHX JOCTHXKEHHH B JAPYrUX HayKax, TEXHOJIOTUAX, cdepax
3KOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIHMTAHUS: OCO3HAHHWEM JYXOBHBIX LIEHHOCTEH POCCUHCKOIO
Hapoza; cOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBEJCHMS, CBI3aHHOTO C
MPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKW M JEATEIbHOCTBIO YUYEHOI'O; OCO3HAHUEM
JUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYTyIIETO.

JcTeTH4ecKoe BOCIUTAHHME: HCTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIKOYAs 3CTETHKY
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4,  PCELICHUM,  PaCCYXICHUI;
BOCIIPUMMYHMBOCTBIO K MAaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

du3znyeckoe BOCMUTAHUE: CHOPMUPOBAHHOCTHIO YMEHUS MPUMEHSITH MaTEMATHUCCKUE 3HAHUS
B MHTEpecax 3/I0pOBOr0 M 0e30MacHOro o0pasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
37I0POBBIO (3/I0POBOE TMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U OTHBIXA, pEryJsipHas
dusnyeckass aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHIATHUSX CIIOPTUBHO-
03JI0POBUTEIIBHON I€SITENBHOCTHIO.

TpyaoBoe BocnuTaHMe: TOTOBHOCTBIO K TPYAy, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS;
WHTEPECOM K pasNuyHbiM chepaMm mTpoecCHOHANBHONW JACSITENIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U e€ TPUIIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIeit
MpoQeCCUu U PeaTM30BBIBATh COOCTBEHHBIC KU3HEHHBIE TIAHBI; TOTOBHOCTHIO U CTIOCOOHOCTHIO
K MaTeMaTHYecKoMy OOpa30BaHUI0O U CaMOOOpa30BaHHIO Ha MPOTSHKEHUH BCEH KHU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHUIO B PEHICHHM MPAKTUYECKHX 330a4 MaTeMaTHYECKOM
HaIpaBJIE€HHOCTH.

IKO0JI0THYeCKOe BOCIMTAHUE: CPOPMUPOBAHHOCTHIO DKOJIOTHYECKON KYIbTYphI, TOHUMaHUEM
BIIUSIHUSA COLIMATIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE MPUPOAHOM U COLMAIBHOU
Cpenmpl, OCO3HAaHHWEM TJ00aTbHOTO XapakTepa SKOJOTUYECKHX MpoOJIeM; OpHUEHTalMed Ha
MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUW N7 pEelIeHUs 3aJad B 0ONMACTH OKPYXKArOIIeH Cpesbl,
TJIAHUPOBAHUS MTOCTYNKOB M OIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEIBI.
LleHHoCTH HAY4YHOr0 MO3HAHHS: CHOPMUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY VyPOBHIO pa3BUTHS HAyKM U OOIIECTBEHHOW TPAKTUKH, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(depbl UYelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISI Pa3BUTHUS UBHIM3ALIMH; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTeMaTUYECKOU
KyJbTYpOM KakK CpEICTBOM II03HAHHUS MHUpPA; TOTOBHOCTBIKO OCYLIECTBIJISITH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TETbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI
MertamnpenMeTHble pPe3ylbTaThl OCBOEHHUS IpOrpamMMbl yueOHoro mpeamera «MaremaTHKa
XapaKkTepU3yrTCA OBJIAICHUEM YHUBEPCATIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU,



VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneyusaiom Gopmuposanue  6a308blx
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe J102UHeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
Ba3oBrble Jjornuyeckue aeiicTBHA:

e BBUIBIISATh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHITHUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAeNeHUs IMOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHMS JJIs1 0000IIeHUS 1
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3A,

e BOCIPUHHUMATH, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAHUTEIbHbBIC H
OTpulaTelIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBIIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpEYHUs B (PaKTax,
JMAHHBIX, HAOMIONEHUSX U YTBEPKACHUSAX; MpeJuiaraTb KPUTEPUU MJS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JleNaTh BHIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHU (TIpsSMbIe U
OT MPOTHUBHOTO), BRICTPAUBATH APTYMEHTAIIUIO, PUBOJIUTH IPUMEPHI U KOHTPIIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BbIOMpaTh cnoco0® pemeHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJBKO BAapHAHTOB
peleHus, BeIOMpaTh Hambosee MOAXOASIIUNA C Y4ETOM CaMOCTOSITENIbHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBareibckne 1eiCTBUS:

° WCHOJB30BaTh  BONPOCHI  KaK  HMCCIENOBATENbCKHMA  HMHCTPYMEHT  ITO3HAHHUS;
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, YCTaHABIMBAThH
HCKOMOE U JJaHHOE, ()OPMHUPOBATH TUTIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3HUIIHIO, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTHYecKoro oOBeKTa, SBJCHHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 00OBEKTaMHU, SBICHUSMH, POIIECCAMU;

*  CaMOCTOSTENEHO (POPMYIHPOBATH OOOOIIEHHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOICHUs, HUCCIIEI0OBaHMs, OLICHMBATh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3YJIbTaTOB,
BBLIBOJIOB M O0OOIIEHU;

e IIPOrHO3UPOBATh BO3ZMOXKHOE Pa3BUTHE MPOLECCa, a TAK)KE BBIIBUTATh MPEANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

e  BBIABIATH JCPUITUTHI HHPOPMAITUH, JTAHHBIX, HEOOXOJMUMBIX JIJIT OTBETAa HAa BOIIPOC U JIJIS
pelleHus 3a]a9H;

e BbIOMpaTh WHGPOPMAIMIO W3 HWCTOYHHKOB pPA3JMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMATU3UPOBAaTh M HWHTEPIPETUPOBATh WH(GOPMAIUIO PA3NUYHBIX BHJIOB U (HOpM
NIPEICTaBIICHNUS;

e CTPYKTYpHpOBaTh HMH(OpPMAIHMIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

e OIEHUBaTh HAASKHOCTh WH(MOPMALMK TIO CaMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvbhnvlie KOMMYyHUKaAmMugHble Oeticmeusl, obecneuusaiom cgpopmuposannocme
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.
O0menue:

e BOCIPUHUMATH B (HOPMYITUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSIMH U IICIISIMH
OOIIeHMs; $ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY pelleHHus 3a7aud, KOMMEHTHPOBAThH
MIOJIyYCHHBIH pe3yibTaT;



e B XxoJze 00CYX/IeHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelaeMoil 3a1auM, BbICKAa3bIBaTh MJICH, HAIEJICHHBIE HA TIOUCK PELICHHUS; COMOCTaBIATh
CBOU CYXJICHUS C CY>KICHHUSIMU JIPYTrUX YYaCTHUKOB JMAIOra, OOHApY>KUBATh pa3inyue u
CXOJCTBO IO3MLMH; B KOPPEeKTHOW ¢opme (opMyaupoBaTh pa3HOIJACHs, CBOU
BO3PAXKCHHUS;

e MIPEICTABIATh PE3YNbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, UCCIICAOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3a7ad MpE3EHTALUU H
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh U HUCIOJB30BaTh IMPEUMYIIECTBA KOMAaHAHOM U MHIAUBUYalIbHON paboThl Ipu
peleHny y4eOHbIX 3ajad; MPUHUMATh LIeJdb COBMECTHOW NESATEIBHOCTH, IIAHUPOBATH
OpraHu3allMl0 COBMECTHOH paloThl, pachpenessaTs BHAbI padoT, JI0roBapUBaThCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

e y4acTBOBaTh B IpymmoBbIX (hopmax paboThl (0OCyXIeHus, 0OMEH MHEHHM, «MO3TOBbBIE
HITYPMBI» U UHBIE); BHITIOJIHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOU JICHCTBHS C
JPYTUMH 4JIeHaMH KOMaH/bl; OLICHUBATh Kau€CTBO CBOETO BKJIAJa B OOLIMM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aMMOACHCTBUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmeus, obecneuugaiom  QopMuposanue  CMbICLOBbIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

COCTAaBIIATh IUIAH, aJTOPUTM pEIICHHs 3aJadyd, BBIOMPATh CIOCOO pEmeHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMU I[IO3HABATEIBHON pe(IeKCHH KaKk OCO3HAHUS COBEPIIACMBIX
JNeMCTBUH M MBICIUTENbHBIX TPOLECCOB, MX pPE3YyIbTaTOB; BIAAETh CHOCO0aAMU
CaMONIPOBEPKH, CAMOKOHTPOJSI TpoIecca M pe3yiabTaTra pEeHIeHUs MaTeMaTHYeCKOU
3a]1a4uu;

e TPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 337a4H, BHOCHUTH
KOPPEKTHBBI B JIETEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HalJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM M YCIOBUSM, OOBACHATh NPUUYMHBI
JOCTIDKEHUS WM HEIOCTHIKEHUS PEe3yIbTaTOB JIEATEIHPHOCTH, HAXOAUTh OIIHOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATbBI

10 KJIACC: OmnepupoBaTh NOHATHUSAMHU: TOYKA, HpsiMas, IUIOCKOCTb. [IpUMEHATH aKCHOMBI
CTEpEOMETpUU W CIEJACTBHS W3 HUX MpPH pPEHICHHHW TeoMeTpuyecknx 3amad. OmepupoBarh
HNOHATUAMM:  NAPAIENIbHOCTh M NEPHEHIUKYISIPHOCTh  NPSMBIX U IUIOCKOCTEH.
KnaccupummpoBare B3aMMHOE pacIOIOKEHUE TPSMBIX H IJIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBaTh MOHATHUAMU: IABYIPaHHBIM YroJ, I'paHH JBYTPaHHOTO yria, peOpo IBYrpaHHOTO
yII1a; TUHEWHBIA yrojl IBYTPAHHOTO YIJia; TpalyCcHas Mepa ABYIpaHHOTO yria. Pemars 3amayn
Ha HAaxOXJEHHE TEOMETPUYECKHX BEJIMYMH 10 o0pasnamM WU alroputMaM, pUMEHss
W3BECTHBIE AHAIUTUYECKHE METOJIBI NPU PEHICHWH CTaHJAapTHBIX MaTEeMaTWYeCKHX 3a/Jad Ha
BBIYUCIICHHE PACCTOSHUN MEXAY IBYMs TOUKaMH, OT TOUKH JIO IPSIMOH, OT TOYKHU J0 TIIOCKOCTH,
MEXIy CKPEUIMBAIOIIUMUCS TPSIMBIMH. PemaTh 3amaud Ha HaXOXKICHHE TE€OMETPUYECKHX
BEJIMYMH 10 00pasliaM WU aJropuTMam, MPUMEHSS M3BECTHbIE aHAIUTHYECKHE METOMbI MpH
pEeIICHHH  CTaHIAAPTHBIX  MAaTeMaTHYECKHMX 3a7ad Ha  BBIYHACICHHE  YIJIOB  MEXAY
CKPELIMBAIOIIUMUCS TPSAMBIMH, MEXIy MpSIMOH M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
NBYIpaHHBIX YTJI0B. M3BnekaTrh, MpeoOpa3oBBIBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpeNCTaBICHHYI0 Ha YepTeKaX M PHUCYHKaXx.
[IpumensaTs  reoMmerpuyeckue  (axkTbl AN PELICHMS  CTEPEOMETPUUYECKUX  3ajad,
IPENOIaraloliuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
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dopme. IIpuMeHATH mpocTeiile MporpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CUCTEMBbl MpPH PEUICHHH CTEPEOMETpPHYEcKHX 3ajad. lIpuBoAauTh mpuMepbl MaTeMaTHYECKHX
3aKOHOMEPHOCTENl B MPHUPOAE W JKU3HM, PACIIO3HABATH IPOSBIECHUE 3aKOHOB TI'€OMETPUU B
uckyccrse. [IpuMeHATh moay4yeHHbIe 3HAaHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEeabHbIE CUTYaIHH
U TPUMEHATh UW3YYEHHbIE IMOHATHS B IpPOLIECCE IIOMCKA PpEHICHHs MaTeMaTH4YeCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX IOHSTUH U TEOpEM,
anmnapara ajireOpsl; peniaTth NpakTUYecKue 3a/1a4u, CBSI3aHHbIE C HAXO0XKJACHUEM F€OMETPUUECKUX
BEJIMYMH.

11 KJIACC: OnepupoBaTh HOHATHSMHU: JIBYIPAHHBIA YTOJ, TPaHU IBYTPAHHOTO yria, pedpo
JBYTPaHHOI'O yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajyCcHas Mepa JBYTPaHHOIO yria.
OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIIYKJIBIA M HEBBIMYKIbI MHOTOTPaHHUK,
AJIEMEHThl MHOTOIPAaHHUKA, IPaBUJIBHBI MHOTOIpaHHUK. Pacno3HaBaThb OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB  (MUpaMuaa;  Opu3Ma,  NPSMOYTOJbHBIA  mHapajuienenumnen,  Kyo).
KnaccugummpoBare MHOTOTPaHHUKH, BBIOMpas OCHOBaHMSA /M KiacCH(pUKaIuU (BBITYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU; MPABUIIbHbIE MHOTOTPAHHUKHU; MpPSIMbIE M HAKIOHHBIE MPU3MBI,
napajuienenunesibl). OnepupoBarh NOHATUSAMU: CEKYIasl NIOCKOCTh, CE4EHNE MHOTOTPAaHHHUKOB.
OOBSICHATh TPUHLMUIIBI TOCTPOCHHUS CEUEHUM, UCHONb3ys MeTon ciefoB. CTpOHUTh ceueHus
MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXKH U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (QUTYp: BHUI CBEpXy, COOKy, CHU3y. Pemiate 3amaun Ha HaxOXIACHHE
TeOMETPUYECKUX BEJIMYUH 110 00pa3laM Wil aJropuTMaM, IPUMEHSISI U3BECTHBIC aHATUTUYCCKHE
METOJbI TMPH PEHICHUH CTaHAAPTHBIX MAaTeMaTHYEeCKHX 3a]a4 Ha BBIUMCICHHE PACCTOSHUMN
MEX1y JBYMsI TOYKaMM, OT TOYKM JO TMpPsAMOHM, OT TOYKM JO IIJIOCKOCTH, MEXIY
CKpPEIIMBAIOIIUMHUCA  TPSIMbIMU.  Bbruucnare o0bEMBI M IJIOMIAAM  MOBEPXHOCTEH
MHOTOTPAaHHHUKOB (IIpU3Ma, MUPaMUAa) C INpUMEHEHHEeM (HOpMyJ; BBIUUCIATH COOTHOUICHHUS
MEXIy IJIOUIaJIMU MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPaHHUKOB. OmnepupoBaTh
MOHSTUSIMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U
IUIOCKOCTh  CUMMeTpuM  ¢urypbl. M3Bnekarb, npeoOpa3oBbIBaTh M HHTEPHPETHPOBATH
MH(OPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, MPeICTaBICHHYIO Ha YyepTexax
U pucyHkax. IlpumeHsaTs reomerpuueckue (axTbl Ui peLIeHHUs CTEPEOMETPUYECKHX 3ajad,
IPEJIoJIaratoliuX HECKOJIbKO IIaroB PELICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOUN
dopme. [IprMeHATh MOTy4YEHHBIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh pealbHble CUTYyalluu U
NPUMEHSTh HM3YyYEHHblE TIOHATHA B  MPOLIECCE IMOMCKAa  PEIIeHHS  MaTeMaTU4eCKU
chopMyIMpPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEI0BaTh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; penaTh IpakTHYECKUE 3aaui, CBSI3aHHbBIE C HAX0XKJICHUEM T€OMETPUUYECKUX
BEJIMYHH.

12 KJIACC: OrnepupoBaTh MOHATUSAMH: IWIMHAPHYECKAs MOBEPXHOCTb, 0Opa3ymolue
LWIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MIOBEPXHOCTH, KOHYC; cepuyeckas MOBEpXHOCThb. Pacmo3HaBarh Tena BparieHus (LUIHHID,
KoHyC, cepa u map). OOBSACHATH CIOCOOBI MONMydeHus Ten BparleHus. Knaccudummposartsb
B3aMMHOE pacroyiokeHue cpepbl U MmIockocTH. OnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT,
OCHOBaHHE CETMEHTa, BBICOTA CErMEHTa; LIApOBOM CJIOM, OCHOBaHHE IIAPOBOrO CJOS, BHICOTA
IIapOBOTO CJOs; IIApOBOM ceKkTop. BhIYMCcHsATh 00BEMBI M IJIOMIATN TOBEPXHOCTEH Tel
BpallleHUsl, TEOMETPUYECKUX Tel ¢ npuMeHeHueM ¢opMyin. OnepupoBaTh MOHATUIMU:
MHOTOTPAaHHMK, BIHCAaHHBIH B cepy M ONHMCAaHHBIA OKOJIIO cdepsl; cdepa, BHHCAHHAS B
MHOTOTPaHHUK WJIM TeJ0 BpalleHUus. BBIYUCIATH COOTHOIIEHMSI MEXIy IUIOMAIIMU
HoBepXHOCTEH W oO0bEMamH MOMOOHBIX Ten. M300paxarhs u3yyaemble (UTYPBI OT PYKH H C
MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB. BBIMONHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tell
BpaiieHusi.  3BiekaTb, UHTEPIpPETHpPOBaTH U  MpeoOpa3oBbIBATH  HHQOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpeNCTaBICHHYI0 Ha 4YepTeKaX M PHUCYHKaXx.
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OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE. BBIMOIHATH NEHCTBUS CIIOKEHHUS BEKTOPOB,
BBIUYUTAHUSI BEKTOPOB U YMHOXEHHs BEKTOpa Ha YHUCIO, OOBACHATh, KAKUMHM CBOWCTBAMHM OHU
obOnanaror. IlpumeHsaTs mnpaBwio mnapaenenunena. OnepupoBaTh MHOHATUSMHU: JIE€KAPTOBBI
KOOpAMHATBl B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIWHATHI
BEKTOPA, Yol MEXIy BEKTOpPAMH, CKAJIIPHOE IPOU3BEIACHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIaHapHbIE BEKTOpbl. HaxoauTh CyMMy BEKTOPOB U NPOU3BEICHUE BEKTOPA HAa YKMCIIO, YrOJl
MEXly BEKTOpaMH, CKJISIPHOE IIPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 10 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM. 3aJaBaTh IUIOCKOCTh YPAaBHEHHMEM B JIEKapTOBOM cucTeMe KoopAuHart. lIpuMeHsATs
reoMeTpuuecKkue (GaKThl A1 PEHICHUs CTEPEOMETPUIECKHX 3a1a4, PEINOoIaralnx HECKOIbKO
IaroB peIleHMs], €clIM YCJIOBUS NPUMEHEHMs 3a/aHbl B sBHOM (opme. Pemate mpocreiinue
reOMETPUUYECKHE 3a7jaul Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO MeTosa. Pemiares 3agaun Ha
JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN M HAXOXKICHHE IE€OMETPUYECKUX BEJIMYUH I10
oOpa3uaM WIM ajlropuTMaM, IMPHUMEHsS H3BECTHBIE METOAbl IpPHU PEHIEHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3ajad. [IpuMeHsTs npocTediue NporpaMMHBIE CPENCTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI IIPU PELIEHUH CTEpEeOMeTpudecKux 3ajaad. [IpuBoanuTe npumepsl
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HU, PACIO3HABATh IIPOSBIICHUE 3aKOHOB
reoMeTpuM B HUCKyccTBe. [IpUMEHSTH MONy4YEeHHbIE 3HAHMS Ha NPAKTUKE: AaHAJIU3UPOBATH
pEalbHbIE CUTYyallUH M IIPUMEHATh W3Y4YCHHbIE IIOHATUS B IPOLIECCE IIOMCKA PEIICHUs
MaTeMaTHYECKU CPOPMYIUPOBAHHON MPOOIEMbI, MOJCINPOBATh PEAbHBIC CUTYallMU Ha SI3BIKE
TEOMETPHH, UCCIIEI0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHITHH U
TEOpeM, ammapaTta aiareOpbl; pellaTh NPAKTUYECKHUE 3aJlauM, CBA3aHHBbIE C HaXO0XKJIEHUEM
TFEOMETPUYECKUX BEJIMYUH.
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TEMATHYECKOE INTAHUPOBAHUE

10 k1acc
Neri/m | HaumenoBanue paszznenoB u | KonmnyectBo yacoB
TEM MPOrpaMMBbl BCETO KonTtponbHbie [TpakTuyeckue
paboThI paboThI
1 Beenenue B ctepeomerputo | 10 1 1
2 [lpsmbie u mmockoct B | 12 1 2
IPOCTPAHCTBE.
[TapayeabHOCTH HMPSAMBIX U
IIJIOCKOCTEH
3 [leprieHIUKYIAPHOCTD 10 1 3
HPSMBIX M IJIOCKOCTEHN
4 Peseps 2
O0111ee KOJIMYECTBO 10 MPOTPaMMe 34 3 6
11 kaace
Neri/m | HaumenoBanue paszznenoB u | KommyectBo yacoB
TEM MPOrpaMMBbl BCETO KontposnbHbie [TpakTuyeckue
paboThI paboThI
1 B3aumHoe  pacnosoxenue | 4 1
IpPSMBIX ¥ INIOCKOCTEH.
Yrael Mexay NpsMbBIMH U
TUTOCKOCTSIMHU
2 MHororpanHuku 11 1 2
3 O06bEMBI MHOTOI'PaHHUKOB 9 1 2
4 Ceuenusi, paccrosHuss u |4 1
YTJIbI
5 [ToBTOpenue, obobmEeHne u | 6 1
cucTeMaTH3alus MaTepuala
Kypca
O06111ee KOJIMYECTBO O MPOTpamMme 34 3 6
12 kaace (¢ 2025-2026 yyeOHOro roaa)
Neri/m | HaumenoBanue pasznenos u | KonnyectBo yacoB
TEM IIPOrpaMMBbl BCETO KoHTtposbHbIE [IpakTrnueckue
paboThI paboThI
1 Tena BpameHus 12 3
2 OO0BEMBI TET 5 1
3 Bekropsl u xoopaunatel B | 10 1 2
IPOCTPAHCTBE
4 [ToBTOpenue, o06o0OmeHue, | 7 1 1
CHUCTEeMaTH3anus 3HAHUI
O0111ee KOJIMYECTBO O MPOTpamMMe 34 3 6
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