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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 0a30BOr0 ypOBHS JIJIsi O0YYarOIIHXCs
11 kmacca paspaboraHa Ha ocHoBe @elepallbHOTO TOCYIAapPCTBEHHOIO 00pa30BaTEIIbLHOTO
CTaHaapTa cpeaHero ooumiero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
MPEIbSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUIMI POCCHIICKOTO 0Opa3oBaHUSI.
Peanuzamuss  mporpamMMbl  o0ecriedMBaeT  OBJIQJIEHHWE  KJIIOYEBBIMH  KOMIETEHIUSMH,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOpa3BUTHs M HENPEpPHIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOLIEKYJIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEJILHOTO Pa3BUTHS IMYHOCTH O0YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX U TMPEIMETHBIX Pe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUHU JIMYHOCTHOTO PA3BUTHUSA OO0ydaromuxcs, (GOPMHPOBAHUS
(YHKIMOHATIHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IHCLUIUIVH.
PazBute y oOyuwaromuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M TPOUCXOKICHUU
FEOMETPUUECKUX a0CTPaKIUK, COOTHOIIEHUU PEAbHOTO U HCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHMS B HAYyYHOM I[IO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCS, a TaKkKe KauecTB
MBIIUICHUSI, HEOOXOUMBIX JIJISl 1aliTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcsi OAHMM W3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIero
00pa3oBaHUs, TaK KaK OOECIeYMBAET BO3MOKHOCTh HM3YYCHHS KaK TUCHUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYEMOE MpPHU H3YyYEHUHM OOYYaroIUMHCS MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPKACHUH B XOJI€ pEIICHUS
TEOMETPUYECKUX 3a/la4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSL MPU pEIIeHUH 3a7ay eCTECTBEHHO-HAy4YHOIo IHUKJIAa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AesaTenbHOCTH 4YeioBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITUS, (hopMa OTpakeHUs OKPYXKAloIero Mupa,
yCIOBHE YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JAEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUbI y4eOHOH U TPy 10BOM
NeSITeTIbHOCTH, SBISIETCS OJHUM M3 TPO(EeCCHOHAIBHO BKHBIX KAuecTB, MOITOMY aKTyalbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K MPAKTUYECKOH
JEeSITebHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llens ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE O0yUEHHUSI
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOMIMXCS uYepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXHOCTH YCIEITHOTO MIPOI0JDKEHNs 00pa30BaHus Mo
CHEHATBHOCTSIM, HE CBS3aHHBIM C TIPUKIIATHBIM HCITOJE30BAaHHEM T€OMETPHH.

[IporpaMmma mo reomerpuu Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha UId OO0y4aroluxcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON TeOMETpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO1iecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €ClM B JAIbHEHUIIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [lpuoputeTHBIMU 3a1auaMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6azoBom ypoBHe B 10—11
KJ1accax SIBJISIOTCS:

'l ¢QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOM KYyJbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

71 ¢dopMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHUYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

'l QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJENAX U B PEATLHOM MUDE
MHOTOTPaHHUKH U T€Jia BPalCHMUS;

'] OBJaJeHHWE METOJaMH pelIeHHs 3a7ad Ha IIOCTPOCHHS Ha H300paKeHUsIX
IIPOCTPAHCTBEHHBIX (pUTyD;

"] ¢opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

'] OBJaJeHHE AITOPUTMAMH PEIIEHUsS OCHOBHBIX THUIIOB 3a7ay; (OPMUPOBAHHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeJIbHbIE  pAcCyXACHHMsI B  XOJA€  pelleHUus
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIepPIKaHUEM;

"] pa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHOcoOHOcTell — oOywaromumxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBILIUICHUS;

"1 ¢dopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallUsIX W TPH W3YYEHUHM JPYTHX Y4YeOHBIX MPEJIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyIMpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TIE€OMETPUYECKHE MOJENH, IPHUMEHATH OCBOCHHBIN
TreOMETPUYECKU ammapaT JUIsl peleHHs NpaKTUKO-OPHMEHTHUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3yJIbTATHI.

OTnMuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle €ro u3yuYeHHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO TIIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwamuxcsi B Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3a/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpUpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza IpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIJHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», «BeKkTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JTOTHUECKUX YMEHUN pacpeesieTcsl HE TOIbKO



[0 COJAEPKaTeNbHBIM JIMHHUSIM, HO W MO ToxaM oOOydYeHHsl Ha YpPOBHE CpETHEro oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pacrpeeIEHHbIM 10 TOAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAQJICHUE TI'EOMETPUYECKMMH  TOHATUSMH WM HaBbIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIBHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHUX MPEICTABICHUIA 00YyJaromuxcs,
pactupsisi ¥ yriayousis e€, o0pasyst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hegento B 11
KJi1acce, Bcero 3a JiBa rojga o0yueHwus - 102 yueOHBIX yaca.
COJAEPKAHUE YYEBHOI'O KYPCA

11 KJIIACC

Tesa BpameHust

[{wimHapuYeckass MOBEPXHOCTh, OOpa3yroIlue IWIMHAPUYECKON TOBEPXHOCTH, OCh
IMHAPUYECKON TOBEpXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U TOJTHOM MOBEPXHOCTH.

Konnueckasi MOBEPXHOCTh, OOpa3yloIHe KOHUYECKOH IMOBEPXHOCTH, OCh M BEpIIUHA
KOHUYeCcKol ToBepXxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasyromas W OCh; IJIOLIAIb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolIe M BBICOTA; OCHOBAHUS M
OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IUIOMIa[b MOBEpXHOCTH cdepbl. B3aumHoe
pacrmonoxeHue cepsl U TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tommaas chepol.

N300pakeHne Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka umHApa U KOHyca.

KoMOuHammu Tenm BpamieHWs ¥ MHOTOTPAaHHWKOB. MHOTOTPaHHHK, OIMCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BpallleHUsI.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapayienenuneaa u ciaeActBuss u3 He€. OO0béM ImmHapa, KoHyca. O0BEM
mapa v miomass chepsl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHONIICHHUS MEXKIY IUIOMIAIASMHU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TET.

CedeHnss mmiaMHIpa (MApauielbHO W TMEPIEeHAMKYJSPHO OCH), CEUCHHS KOHyca
(mapasurenbHOe OCHOBAHHIO M IPOXO/IAIIEE Yepe3 BepIINHY ), CEUCHHUS I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha miiockocTu U B ipocTpancTBe. ClokeHHEe U BEIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha Yuclo. Pa3nokeHune BeKTopa 1Mo TpEM HEKOMIUTAHApHBIM BekTopam. [IpaBmio
napayenenumnena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TIPABWIT JICHCTBUI C BEKTOPAMHU.
[TpsimoyronbHasi cUCTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiimue
3aladyl B KOOpJAMHATaX. YTrol Mexay BekTopamu. CKalsgpHOe TNpPOU3BEICHHE BEKTOPOB.
Beruncienue yriioB Mexay MPSMBIMA M IIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBIM METOH TPH
PELICHUH TEOMETPHUYECKUX 3a7ad.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTtuka
XapaKTepU3yIOTCH:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOYyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX
GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NpPOLEAyp TpakIaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLUAIHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPpaXKAAHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ATUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; c(hHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEACHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aad, pEIICHUN, PaCCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3IndyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKue 3HaHUsS B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOULIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
AKTHUBHOCTH); (PU3UUECKOTO0 COBEPIICHCTBOBAHUSA, MPHU 3aHATUSIX CIOPTUBHO-030POBUTEIHHON
JeSITENIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM I[EHHOCTU TPYJOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npohecCHOHATEHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEPIIIAaTh OCO3HAHHBIM BBHIOOP OyayIiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKMU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOW HallPaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpY’Karoule cpesbl, MIIaHUpOBaHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOTO MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKu Kak chepbl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ Pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIN3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTHMKH M MAaTEMaTU4YECKOW KyJIbTYpPOH KaK CPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HCCIENOBATEIBCKYIO JIEATENBHOCTh
WHJUBUAYAJIBHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeamera «MaTtemarukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YASAMUEHbIMU
oelicmeusmu.

1) Vrueepcanvnvie noznasamenwvmwle oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa;
npuMeHeHue 102U4eCKUX, UCCe008amelbCKUX onepayull, yMeHui pabomams ¢ uHgopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

'] BBIABIATH M XapaKTepU30BaTh CYILIECCTBEHHBIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IeHNs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3A;

'] BOCHpPHHHMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

"] BBIABIATH MAaTEeMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

'] nenatb BBIBOJBI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAIIOTUH;

'] MPOBOIUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaApPryMEHTAIMIO, NPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHHUS U BBIBOJIBL;

'] BBIOMpaTh cnocob pemieHHUsl y4eOHOM 3aaauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yIETOM CaMOCTOSITETHHO BBIJEIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

[l WCTONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHO€, (OPMHUPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATH CBOIO IMO3UIHIO,
MHEHHUE;

7] TpOBOIUTH CAMOCTOSITENIFHO CIIAHWUPOBAHHBIA OKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBICHUSMU, MPOIIECCAMU;

Tl caMocCTOsATeNbHO (HOpMYIHpOBaTh OOOOIIEHHS W BBIBOJBI IO  pe3yjibTaTaMm
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHNUS, OIEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;



0

IMPOrHO3UPOBATH BO3ZMOKHOC Pa3BUTHUC MIPOLECCA, a TAKIKEC BbIABUTaTh IPEAITOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

[

[

0

BBISABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUII OTBETa HA BOIPOC U
JUIsl pellIeHUs 3a/1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHCTEMAaTH3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaThb HMH(QOpPMALMIO, NPEACTaBISATH €€ B Pa3lIWYHbBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU MO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom coopmuposaHHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

0

BOCIIPUHHUMATh U (pOPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHAMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHUS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHUS M0 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/ie 00CYKJICHHUS 33a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI, IPOOIEMBI,
pemaeMoﬁ 3ala4yr, BbICKA3bIBaATb HACHU, HALCJICHHBIC Ha TIOMCK PCIICHUA,
COIIOCTAaBJIAAITb CBOU CYXKACHUA C CYXIACHUAMHU APYIruxX YYaCTHUKOB AWajiora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHI; B KOPPEKTHOH dopme GpopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIATh PEe3yJIbTaThl PELICHUs 3a]lau, 3KCIIEPUMEHTA, UCCIIEIOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHHS € y4ETOM 3a4ay IMpe3eHTAlUH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

]

MOHUMATh M HCIOJbh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYalbHON pPabOTHI
MpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpollecC W pe3ylnbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax padboThl (00CykaeHHS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W WHBIC); BBHINIOJHATH CBOK YacTh pabOThl W KOOPJAUHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWICHAMH KOMaH/IbI;, OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHS.

3) Vnusepcanvhuie pecynamuenuie delicmsus, obecneuusaom @Gopmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTI.
Camoopranuzanmusi:

[

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



'] BIageThb HaBBIKAMM I[103HABATENbHONW pedieKCUH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yJbTaTa pPELIEHUS MaTeMaTHYecKOi
3a/1a4i;

'] mpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

'] OueHUBaTh COOTBETCTBHE pe3yjibTaTa LEIHM M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
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OnepupoBatb MOHSTUSIMU: LHMIMHIPUYECcKas MOBEPXHOCTb, oOpasyromiue
[IMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yromre KOHNIECKOH
HOBEPXHOCTH, KOHYC; chepruuecKas IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UJIMHADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyUEHUS TEJ BPaILlEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTAa;
IIApOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAIN TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M ONHCAHHBIA OKOJO
cdepsl; chepa, BIMCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BpPaIleHUs.

BbIuncnaTh COOTHOLIEHUS MEXIY IUIOUIaJsIMHU MOBEpXHOCTEH M 00bEMaMU MOIOOHBIX
TeJL.

N300paxkaTh n3ydyaemble (QUIypbl OT PYKH M C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: B
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI T€J BPAILICHHUS.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInONHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIajatoT.

[TpyMeHATH paBUIIO NapajIeeNuIea.

OnepupoBaTb MOHATHUSAMHU: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXIY BEKTOpaMH, CKaJspHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMmMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHUCTEME KOOPAMHAT.



[lpuMeHsATh TeoMeTpuueckre (aKThl JJIsi pEIICHHs CTEPEOMETPUYCCKHX  3ajad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Pemate mpocTeiiime reoMeTpuIecKue 3a1aql Ha MPUMEHCHHUE BEKTOPHO-KOOPANHATHOTO
METO/1a.

Pemrate 3amauun Ha J0Ka3aTelbCTBO MATEMATHYCCKMX OTHOIICHHA W HAXOXKICHHE
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbI IIPU
pEIICHUH CTaHIAPTHBIX MATEMATUICCKUX 3a71a4.

[IpuMeHATh MPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U IKHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEAlbHBIC CHTYaIllUH H
MNPUMCHATH HN3YYCHHBIC IIOHATUSA B nmpomnecce IIOUCKa peuicHuA MaTeMaTU4YCCKHN
chopMyIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHHU,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJENIN C HMCIOJb30BAHHEM TEOMETPHUYCCKHUX TOHITHH U TEOpEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAX0XKICHUEM FeOMETPUIECKUX
BCJIIMYHH.
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HaunumenoBann @ KoanuecTrBo yacoB

Ne
€ pa3aeJioB U

n/ Tent Becer  Konrpoabnsl  IlpakTHuecku

I 0 e padoThbI e padoThbI
NPOrpamMmbl

Tena Bpamenus 12

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTeIbHbI
e pecypchbl

O0BEMBI TEN 5 1

Bekrtops! n
KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3allH
s 3HAHUM

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3 0

VY4eOHUK:

MaremaTrka: anredpa 1 Hayajga MaTeMaTHIeCKOTO aHaIn3a, TeoMeTpus. ['eomerpus.
10 — 11 xmaccer: yueb. mist o0ieoOpa3oBar. opraHu3aiuii: 6a30BbIi U YITyOI.
yposHu/ JI.C.ATanacsia u ap. — 10 — e uzn., crep. — M.: IIpocsemienue, 2022. — 287 c.

OUOPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETU

UHTEPHET

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

OmnnaitH — mkosa Oyayiero «3Haikay
https://znaika.ru/catalog/subject/algebra
OO6pazoBatenbHas OHJIANWH — mIaTdopma «YIu.py»
https://uchi.ru

Cnam I'MA. Pemy BIIP.

https://math11 100-gve.sdamgia.ru

[Tnardopma Axnacc

Anrebpa: ypoKu, TecTbl, 3aaaHus. (yaklass.ru)
OUITN
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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