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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs aisi oOydaromuxcs 10 —11 kmaccoB paspaborana Ha ocHOoBe DenepanbHOTo
rOCyIapCTBEHHOTO0 00pa30BaTEIBHOTO CTaHAapTa CPEIHEro 00Iero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIUIMA POCCHHCKOTO oOpa3oBaHMs. Peanmu3amnusi mTporpaMMbl OOECIICUMBACT OBJIAJICHUE KIFOUYEBBIMU
KOMIICTCHIIMSIMUA, COCTABIIIONIMMH OCHOBY JUIS CaMOPa3BUTHS M HEMPEPHIBHOIO 0Opa30BaHUS, LEIOCTHOCTh OOLICKYJIbTYPHOTO, JHYHOCTHOTO M
IMMO3HAaBAaTCJILHOI'O pa3BUTUSA IUIYHOCTU O6yanOHIHXC$[.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca reOMETPUH Ha YPOBHE CpEIHEro 001ero oopaszoBanus o0yCIOBICHA MPAKTHIECKON 3HAYMMOCTHIO METApPEAMETHBIX U
NOPEIMETHBIX PE3YyIbTaTOB OOY4YeHHS TEOMETPHM B HANpABICHWH JHMYHOCTHOTO pa3BUTHS oOOydaromuxcs, (GopMmupoBaHus (yHKIHOHATIBLHON
MaTeMaTHYECKONW I'PAaMOTHOCTH, M3YYEHHs JPYTHX YYEOHBIX AUCIMIUIMH. Pa3BuTHE y OOYYarOUIMXCsl MPABHJIBHBIX MPEICTABICHUN O CYIIHOCTH U
HPOUCXOKICHUM T€OMETPUYECKUX aOCTPaKIMii, COOTHOIICHUH PEaJbHOTO U MICAIBHOTO, XapaKTepe OTPAKCHUS MAaTEMAaTHUYECKON HAayKO# SBJICHUU U
IPOIIECCOB PEANbHOTO MHpa, MECTE T'€OMETPHHM B CHCTEME HAyK M POJM MATeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IMO3HAHWHM W B TPAKTHKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUalUXCs, a TAKKE€ KAa4eCTB MBIIUICHHUS, HEOOXOIUMBIX [IJISl alallTallil B COBPEMEHHOM
oO1IecTBe.

['eomeTpus SIBISETCS OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEr0 00pa30BaHMs, TaK Kak 00ECIeUnBaeT BO3MOKHOCTh M3YYCHUS KaK
JOTUCLUITIIINH eCTCCTBeHHO'Hay‘-IHOI\/'I HaHpaBJICHHOCTI/I, TaK U FYMaHHTapHOﬁ.

Jlornueckoe MbIuieHue, GopMupyeMoe NMpU H3YUYCHHH OOYYarOIIMMHCS TMOHSTHHWHBIX OCHOB T€OMETPHUU M TOCTPOCHHH IIETOYKH JIOTHUYECKHX
YTBEPXKJCHHI B XOJIC PEIICHUsI T€OMETPUIYECKHUX 33J]1a4, YMCHUE BBIIBUTATh M ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO MUCIOIB3YIOTCS P PEIlCHUH
3aJ1a4 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (QpHU3UKH.

YMeHre OPHEHTHPOBAThCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX ACATEIBHOCTH deiaoBeka. OpHeHTalus YeloBeKa BO
BPEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE €r0 COIHAILHOTO OBITHS, (hopMa OTPaKEHUsT OKPYKAIOIIEr0 MUPA, YCIOBHE YCIIEITHOTO TTO3HAHUS
U aKTUBHOTO TpeoOpa3oBaHusl JACUCTBUTENbHOCTH. OneprupoBaHUe MPOCTPAHCTBEHHBIMUA OOpa3aMu OOBEIUHSET pa3HbIC BUJbI y4eOHOW M TPYIOBOU
NESITeTIbHOCTH, SIBJIICTCSI OJHUM U3 TPO(PECCHOHATBHO BaXXHBIX KAuyeCTB, MOITOMY akTyajbHa 3a7ada (OPMUPOBAHHS Yy OOYYAIOIIUXCS
HpOCTpaHCTBeHHOFO MBIINIJICHUA KakK paSHOBI/I)IHOCTI/I 06pa3H0r0 MBIOUJICHUA — CymeCTBeHHOFO KOMITIOHCHTA B IIOATI'OTOBKE K HpaKTH‘-IeCKOﬁ
JCATCIIBHOCTH 110 MHOTI'MM HaHpaB.]'IeHI/ISIM.



ens ocBoeHMs mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha 0a30BOM ypoBHE OOydeHHUs — 00IIeo0pa3oBaTelbHOS U OOIICKYIbTYPHOS Pa3BUTHE
oOydJaronmMxcs uepe3 oOecleYeHUe BO3MOXKHOCTH INPHOOPETEHHS M HCIIOJIb30BAHUS CHCTEMATHYECKMX T'€OMETPUYECKUX 3HAHMHA W JICHCTBUIA,
crnenu(UYHBIX TEOMETPHH, BO3MOXXHOCTH YCIEIIHOTO MPOJOJDKEHHS OOpa30BaHUS 10 CIEIHAIbHOCTSM, HE CBS3aHHBIM C TPHKIATHBIM
UCTIOJIb30BaHUEM T€OMETPHUH.

[Mporpamma mo reoMeTpur Ha 0a30BOM YpPOBHE MpeAHA3HAueHa JUisi OOYYAIOUIMXCSl CPEIHEH IIKOJbI, HE HWCIBITHIBABIIMX 3HAYUTEIBHBIX
3aTpyJHEHUN Ha ypOBHE OCHOBHOTO o0miero oOpaszoBaHusi. Takum o0Opa3zom, oOydaromuecs Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYECKUE YMECHHS, CBSI3aHHBIE CO CIEIU(PUKON TeOMETPUHN U HEOOXOIUMBIE JUTS )KU3HU B COBPEMEHHOM oOmecTBe. Kpome 3Toro, OHM MMEIOT
BO3MOXXHOCTh M3yYHTh I'€OMETPHUIO OoJiee TITyOOKO, €CITU B IajIbHEHUIIIEM BOZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSIX B MPOPECCHOHATBHOM
JIeATEIILHOCTH.

JloCTHKEHUE e OCBOCHHUS MPOrpaMMBbl 00ECHECUMBACTCS PEUICHUEM COOTBETCTBYIONIMX 3ajad. [IpHOpPUTETHBIMH 3aJjauaMHd OCBOCHHS Kypca
«I["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBISIOTCS:

¢ (hopMHPOBaHHE MPEIICTABICHUS O TCOMETPUHU KaK YaCTH MUPOBOM KYJIBTYPBI H OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIIM MHPOM;

e (hopMHpOBaHHE MPEIICTABICHUS O MHOTOIPAHHUKAX ¥ TeJIaX BPAIICHHS KaK O BKHEHIIMX MaTeMAaTHYCCKUX MOJICIISIX, MO3BOJISIFOIIMX OMHUCHIBATh
Y M3y4aTh Pa3HbIC SBICHHS OKPYKAIOLIETO MUPA;

¢ hopMHpOBaHKHE YMECHUS paclio3HaBaTh HA YSPTEIKAX, MOJICIISIX ¥ B PEIbHOM MUPE MHOTOTPAHHHUKH U TEJa BPAILCHHS;

® OBJIAJICHHE METOJIAMH PEILICHHS 33/1a4 Ha MMOCTPOCHUS Ha H300paKCHUAX POCTPAHCTBEHHBIX (PUTYD;

e hopMuUpOBaHKE YMEHUS ONIEPUPOBATH OCHOBHBIMHU TIOHATHSIMH O MHOTOTPAHHHKAX M TEJIaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBaMU;

® OBJIAJICHUE AITOPUTMaMHU PEUICHHUS OCHOBHBIX THIIOB 331a4; (hOpMUPOBaHHE YMEHHS MMPOBOJUTH HECIOKHBIC JOKA3aTEIbHBIC PACCYXKICHHUS B
XO0JIe PeIICHHs CTEPEOMETPUICCKUX 3a/1a4 U 3aJ1a4 C MPAKTUUECKUM COJICPIKaHHEM;

® Da3BUTHE WHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYYalOMIMXCs, IO3HABATENIbHOW AaKTHBHOCTH, HCCIIEAOBATEIbCKAX YMEHHH,
KPUTHUYHOCTH MBIIIUICHUS,

e hopMHpOBaHHE (QYHKIIMOHATIHHOW TPAMOTHOCTH, PEJIEBAHTHOW TEOMETPHH: yYMEHHE pAacCIlO3HAaBATh IPOSBICHHUS T'€OMETPUYECKUX TMOHSITHH,
00BEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX JKU3HCHHBIX CUTYAIMSAX M MPH M3YYCHHU JPYrHX yICOHBIX MPEIAMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBAaTh MX HA SI3bIKE T'€OMETPUU U CO3/1aBaTh I'€OMETPHUYECKHE MOJENH, MPUMEHSTh OCBOCHHBIN TI'€OMETPUYECKUI
amrmapar JJis pelieHUs PaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HMHTEPIPETHUPOBAThH M OIICHUBATH MOJIYyUYCHHbBIE PE3yJIbTaThI.

OTIMYUTENBHOW OCOOCHHOCTHIO MPOTPaMMBI SBJSIETCS BKIIOYEHHE B KypC CTEPEOMETPHH B Hayaje ero M3y4eHHUs 3ajad, pelraeMbIX Ha ypOBHE
WHTYUTHBHOTO TIO3HAHWS, M ONpPEACIEHHBIM O00pa3oM OpraHW30BaHHAas padoTa HAJX HUMH, YTO CIIOCOOCTBYIOT pAa3BUTHIO JIOTHYECKOTO U
HPOCTPAHCTBEHHOTO MBIIICHHUS, CTAMYJIHPYET MPOTEKAHUE HHTYUTUBHBIX MPOIIECCOB, MOTHBHUPYET K JAaJbHEHIIIEMY U3YUSCHHIO TIPEIMETA.

[Mpeamnoutenne oTnaércsi HArMSAHO-KOHCTPYKTHUBHOMY METOAY OOYUYSHHMs, TO €CTh TEOPETUYECKUE 3HAHHS MUMEIOT B CBOCH OCHOBE YYBCTBEHHOCTD
IpeIMETHO-TIPAKTUUECKON JIesTeIbHOCTH. Pa3BuTHE MpPOCTPaHCTBEHHBIX NPEACTABICHUN Yy yYalIUXCsl B KypCe CTEPEOMETPHH IMPOBOIMTCS 3a CUET



peleHus 3a7a4d Ha CO3/IaHNe MPOCTPAHCTBEHHBIX 00pa30B M 3ajlay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3znanue obpasa MpoOBOIHUTCS C
OMOpO Ha HATJISITHOCTh, a ONIEPUPOBAHUE 0OPA30M — B YCIOBUSIX OTBJICUEHUS OT HATJISAHOCTH, MBICJICHHOTO U3MEHEHHUSI €70 UCXOTHOTO COJICPIKAHMUS.

OcHOBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 knaccax: «MHororpanHukuy, «lIpsiMble ¥ MIOCKOCTH B MPOCTpaHCTBE», «Tena
BpallleHus», «BekTopbl W KOOpAMHATHI B MpocTpaHCTBe». DOpMUpPOBAHHE JIOTMUECKUX YMEHHM pacrpeaensieTcss He TOJbKO IO CoJAep)KaTelbHbIM
JUHHSM, HO | 10 Toj1aM 00ydeHHUs Ha YPOBHE CpPEIHEro 001iero oopa3oBaHus.

Copneprxanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS pabodell MporpamMMsbl, pacrpene€éHHbIM 10 ToAaM O0y4YeHHS,
CTPYKTYpUPOBAaHO TakKUM o0O0pa3oM, 4YTOOBI OBJaJIEHHE TEOMETPUUECKHMMM TIOHATUSMU W HaBBIKAMU OCYHIECTBIISIIOCH IIOCIENIOBATENbHO U
MOCTYNATeNbHO, C COOTIOACHUEM MPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOYAIHUCH B OOIIYIO CHCTEMY '€OMETPUYECKUX MPEICTaBICHHMA
00yJaromuXcsi, pacupsis U yriayossis e€, o0pa3yst IpOYHbIE MHOXKCCTBCHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hezaento B 10 knacce u 1 yac B Hezento B 11 kinacce, Beero 3a aBa roga ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Toduka, mpsiMasi, IIOCKOCTb, MPOCTPaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

B3aumHoe pacnosnokeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOUINECS, MMapaJUIeIbHbIE U CKpeIMBaroIuecs npsamele. [lapainenbHOCTh NPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIbHBIE IPSAMBIE B IIPOCTPAHCTBE; MAPAIUIEIIBHOCTD TPEX MPSAMBIX; TAPAJLIEIbHOCTD IIPIMON U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YroJl MEXIY MNpAMBIMA B IpocTpaHCTBE. [lapaiuienbHOCTh IUIOCKOCTEH: NapajUlesIbHbIE IUIOCKOCTH; CBOMCTBA
napajeNbHbIX miaockocTei. [IpocTeiime npocTpaHCTBEHHbIE (UTYpPhI HA TNIOCKOCTH: TETPa’p, KyO, mapajjieNenune]]; IoCTPOSHNEe CEYeHUH.

[lepieHAUKYIAPHOCT NPSAMOM M IIJIOCKOCTH: NEPIEHIUKYJSPHBIE MpPSMbIE B MPOCTPAHCTBE, NMPSMBIE NapajlUIeJIbHbIE U INEPIEHAUKYISIPHBIE K
IJIOCKOCTH, IIPU3HAK NMEPHEHAUKYJIIPHOCTH MPSAMON M IIJIOCKOCTH, TEOPEMa O IPSIMOM NEPHNEHAUKYISIPHON IUIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YroOJl
MEXAYy NPAMON M IUIOCKOCTBIO; ABYTPaHHBIM YIOJI, JUHEHHBIN yroyl IBYIPaHHOro yria. lleprneHnukynsp M HakJIOHHBIE: PAaCCTOSHHUE OT TOYKH JI0
IUIOCKOCTH, pPACCTOSHUE OT MpsIMOM 1O IUIOCKOCTH, HpoeKuuss (uUrypsl Ha IUIOCKOCTb. IlepneHAuKyIspHOCTh IUIOCKOCTEH: INpHU3HAK
NEPIEHAUKYIAPHOCTH ABYX MIOCKOCTEN. Teopema o TpEX MepreHUKYIsIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTBI MHOIOTPAaHHUKA, BBITYKIIBIE U HEBBIYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma:
N-yroibHas NMpU3Ma; IPAaHU M OCHOBAHMS NPU3MBI, IpsMas M HAKJIOHHAs NPHU3MblI; OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunern,
OpSMOYTOJIbHBIN Mapasuiesnienunes 1 ero coicta. [lupamMuaa: N-yronbHas nupamMuia, FpaHd ¥ OCHOBAHHME MUPaMU/Ibl; OOKOBas U MOJIHAs HOBEPXHOCTh
NUPAMUJIbl;, TpaBUJIbHAs M yceu€HHas NUpaMua. OJIEMEHThl Npu3Mbl U Nupamuabl. lIpaBUiabHBIE MHOTOIpaHHUKHU: IOHSTHE MPABUIBLHOIO
MHOTOTpaHHMKA; MTpaBWIbHAs MPU3Ma U MpaBUIIbHAS TUpaMKJIa; IpaBUIIbHASI TPEYroJibHAs MUpaMua U MpaBUIbHBIN TeTpasap; KyO. IIpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NO0AEKa’Ap U ukocadap. CedeHus Mpu3Mbl U TUPAMHUIBL.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHsI OTHOCHUTENBHO TOYKH, MPSAMOH, MJIOCKOCTH. DJIEMEHThl CUMMETPUHU B MHUpaMuiax, Napajuielenurenax,
IIPaBUJIbHBIX MHOTOTPAaHHUKAX.

Boruncnenue 3ieMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lmomaas G0KOBON MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSMOW MPU3MBI,
IUIOINAAb OCHOBAHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Mebl. [lnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUpaMUIbI,
TeopeMa o TuIomaau yceu€HHo nupamusl. [Torstre 06 06béMe. OOBEM MHpPaMUIBI, TPU3MBIL.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLICHHS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU MOI00HBIX TE.



11 KUIIACC

Tesa BpaneHus

[Munuaapuyeckas MOBEPXHOCTh, OOpa3yrolue LUIUHAPUYECKOW MOBEPXHOCTH, OCh LMIUHAPUYECKOW mNoBepXHOCTH. LmnauHap: ocHoBaHus U
OOKOBast MOBEPXHOCTH, 00PA3YIOIIas U OCh; IIONIAalb OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW MOBepXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA,
o0pa3yrolas 1 ocb; IJI0MaAb OOKOBOM U MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, 1MaMeTp; Iioaab nopepxHoctu cheprl. Bzanmuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K
cdepe; miomanb cepsl.

N3006paxkenue Ten BpaleHUs Ha IJI0CKOCTU. Pa3BépTKa 1IMIMHIpA U KOHYCA.

KomOunanuu Ten BpallleHus ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMUCAaHHBIM OKOJO cepsl; chepa, BIHMCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIllleHUS.

[Tonsitne 06 06véMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BbEME MPSIMOYTOJIBHOTO Tapajuienenunena u cieacteus u3 He€. O0BEM
IUIMHAPA, KoHyca. O0BEM mapa u rmiomajb chepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXKAY TUIOIIAIIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX TE.

CeueHus uIMHApa (MapaiesIbHO U NEPIEHANKYIISIPHO OCH), CEUEHUs KOHYyca (MapajljieIbHOe OCHOBAHUIO M MPOXOJISIIEe Yepe3 BEPIINHY), CEUeHUs
nrapa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy u B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpAa Ha 4ucio. PasnmoskeHue BEKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaMm. I[IpaBuno mapamnenenunena. PemeHue 3agad, CBS3aHHBIX C IPUMEHEHHEM IpaBHJ JIEHCTBUH C BEKTOpaMH.
[IpsmoyronpHas cucrema KoopAauHaT B mpocTtpaHcTBe. KoopaunaTtel BekTopa. IIpocreiimme 3agaun B KOOpPAMHATAX. YTOJN MEXKIYy BEKTOPAMH.
CkansipHOE TNPOM3BEICHHE BEKTOPOB. BBIUMCIIEHHME YITIOB MEXIy MNPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA MpU PEIIEHUU
FEOMETPUUYECKUX 3aad.



INVIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpeamera «MaTeMaTHKa) XapaKkTepU3yIOTCA:

I'paxxnanckoe BocnuTanme:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKOM NMO3ULKMU 00yUaroIIerocss Kak akTUBHOIO M OTBETCTBEHHOIO YJIEHA POCCUIICKOIO 0OILIECTBa, MIPEICTABIECHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKLMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBJIEHUH, NpoLEAyp Tpa’kAaHCKOro oOIecTBa (BBIOOPHI, ONPOCHl U IIp.),
YMEHHUEM B3aMMOCHUCTBOBATH C COIIMAIBLHBIMU HHCTUTYTAMHU B COOTBETCTBHH C MX (PYHKIUSMHU U HA3HAUCHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTBIO POCCUMCKON TPa’kAaHCKON MIAEHTHYHOCTH, YBAXKEHUS K IMPOILIOMY M HACTOSILEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JOCTHKCHHMSIM POCCHMCKMX MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKOH IIKOJbI, K MCIIOJIb30BAaHUIO 3TUX JOCTHKEHHH B APYrHX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoza; cOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO IOBEIECHUS, CBA3AHHOIO C
NPaKTUYECKUM MIPUMEHEHHUEM JIOCTUKEHUH HAYKU U JeSITeIbHOCThIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIa/1a B TOCTPOEHHE YCTOMUMBOrO OYyAyIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETMYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas O3CTETHUKY MaTeMaTHYEeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIHICHUH, pacCyKICHUIl;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3jIMYHbIX BUJOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 3/J0pOBOTO M 0e30macHoro obpa3a >KU3HU, OTBETCTBEHHOTO
OTHOLIEHHUSI K CBOEMY 3J0pOBbIO (3710pOBOE MHUTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXA, pEryispHas (Qu3nyeckas aKTUBHOCTD);
(U3UUECKOro COBEpIIEHCTBOBAHUS, TP 3aHATUSIX CIIOPTUBHO-03/JOPOBUTEIILHON AEATEIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHMEM IIEHHOCTH TPYAOJIIO0MS; UHTEPECOM K pa3iHuHbIM chepaMm mpodhecCHOHATBbHOW AESTeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M e€ MPHIOKEHUSMU, YMEHHEM COBeplIaTh OCO3HAaHHBIM BbIOOp Oyaymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO M CaMOOOpa30BAHUIO Ha TMPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBHIO K
AKTUBHOMY y4YacCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKONW HAIIPABJIEHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:



c(OPMHPOBAHHOCTHIO JKOJIOTUYECKON KyIbTYPHl, TOHUMAHUEM BIMSHHS COIHMAIbHO-?KOHOMHYECKHX MPOIECCOB HAa COCTOSHHUE NPUPOJHON U
COLMAIBHOW Cpe/Ibl, OCO3HAHHWEM TIJI0O0AIBHOTO XapaKTepa IKOJOTHYECKUX MpOoOJIeM; OpHeHTaluell Ha NPUMEHEHHWE MaTeMaTH4eCKUX 3HAHWH s
peleHus 3a1a4 B 00J1aCTH OKPY>KaIOLIei cpeibl, MIIaHUPOBAHUS MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX MOCJEICTBUN JJIsl OKPY>KAIOILIEH CPE/IbL.

LleHHOCTH HAYYHOT'O MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKW W OOIIECTBEHHOW MPAKTUKU, MOHUMaHHEM
MaTeMaTHYECKOW HayKd Kak c(epbl 4eJIOBEYECKOH NEesITeIbHOCTH, 3TANOB €€ pa3BUTUS W 3HAYUMOCTH JJIS Pa3sBUTHS IHMBHIM3AIMU; OBJaJCHHEM
A3BIKOM MATEMAaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOd Kak CpPEeICTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M HUCCIIEIOBATEIbCKYIO
NEeSTENIbHOCTh MHIMBUyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ylabTaThl OCBOCHHUS MpOrpaMMbl ydeOHOTro mpenmera «MaTemaTtukay XapaKTepU3YIOTCS OBIAJCHHEM YHUBEPCAIbHBIMU
NO3HABAMENIbHBIMU OCLICMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OEUCBUAMU, YHUBEPCAIbHBIMU PeCYIAMUBHbIMU OeUCMBUSIMU.

1) Vuusepcanvnvie noznasamenvhwvle Oeticmeus, obecneuusarom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCo8 00yuauuxcs (oceoenue
Memo008 NOZHAHUS OKPYIHCAIOUe20 MUPA,; NPUMEHEHUe 102ULeCKUX, UCCIe008amenbCKUX onepayuil, ymeHull pabomams ¢ ungopmayuelti).

ba3zoBble JJoruyeckue aAeMcTBUA:

® BBIBIATh M XapaKTEepPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK MATEeMAaTUYECKUX OOBEKTOB, TMOHITHIA, OTHOIICHUH MEXAYy TMOHSATHSIMU;
dbopMynUpOBaTh OMpENEICHUs TOHSATHI; yCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCHU(UKAIMK, OCHOBaHHUS Al 00OOIIEHUS U CpaBHEHHS,
KpUTEPUH IIPOBOAUMOIO aHAIN3a;

®  BOCIPHUHHMATH, (POPMYITHpPOBaTH U MPEOOPA3OBHIBATH CYXKACHHUSA: YTBEpPAUTEIbHBIE W OTpPHUIATENbHbIC, €IUHUYHBIC, YacTHbIE U OOIIuE;
YCJIIOBHBIE;

®  BBIABIATH MaTeMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUrs B (pakTax, JaHHBIX, HAOTIOJCHUSIX U YTBEPKICHUAX; TpearaTh
KPUTEPUU JJIs BBIABICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

L] JA€JIaTh BBIBO/JbI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKH, He,ZIYKTI/IBHI)IX U MHAYKTUBHBIX YMOSaKHIOIIeHHf'I, YMOSaKHIOquHﬁ 10 aHAJIOTUH,

® MPOBOJIUTH CAMOCTOSITENHHO JIOKA3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHUH (IpsMble W OT MPOTUBHOTO), BBICTPAMBATh ApPTyMEHTAIIUIO,
PUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

e BBIOMpaTh CrocoO pelieHus yuyeOHOW 3amaud (CpaBHHMBATh HECKOJBKO BAPUAHTOB pEIICHUs, BHIOMpAaTh HanOojee MOAXOAAIIUN C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarebCcKue JeHCTBUA:

®  CIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HaHMsI; (POPMYJIMPOBATh BOMPOCHI, (PUKCHPYIOIINE MPOTHBOpPEUHE, Mpoliemy,
yCTaHaBJIMBATh KCKOMOE U JJaHHOE, (POpMUPOBATH TUIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;



® [IPOBOJUTH CaMOCTOSTEJIBHO CIUIAHMPOBAHHBIM HSKCIEPUMEHT, UCCIEAO0BAaHHE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OObBEeKTa,
SBJICHUS, TIPOLIECCa, BBISIBICHUIO 3aBUCMOCTEN MEKAY 00bEKTaMU, BJICHUSIMHU, IIPOLIECCAMU;

®  CaMOCTOATENIBHO (OpPMYyJIUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM MPOBEAEHHOIO HAOMIONEHUs, MCCIEJOBaHUs, OLEHUBAThH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTATOB, BBIBOJAOB U 0000IICHUIA;

®  [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIABUraTh MIPEIIIOI0KEHNS O €r0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Pabora ¢ unopmanmeii:

®  BBIIBIIATH Ae(UIMTH UH(OPMALIMH, JaHHBIX, HEOOXOIUMBIX [l OTBETA HA BONPOC U JUIs PELICHUS 3a/Jauu;

e BbpIOMpaTh HMH(OPMAIMIO M3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBAaTh M HHTEPHPETHPOBATH HH(POPMALUIO
Pa3IUYHbBIX BUJIOB U (POPM NpEACTABICHUS;

®  CTPYKTYpPHUPOBATh MH(POPMAIUIO, IPEICTABIIATE €€ B PA3IUUHBIX (OPMAX, WILTIOCTPUPOBATH IPahUUECKH;

®  OIIEHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOATENIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHBIE Oeticmausi, 06ecneyusarom cghopmupo8anHoOCmMy COYUATbHBIX HABLIKOE 00YUAIOUWUXCSL.

OO0wmenue:

®  BOCIPUHMMATH U (OPMYIMPOBATH CYXAECHUS B COOTBETCTBUU C YCIOBUSAMH U LIEJIIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 110 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHbIN pe3yibTar;

e B X0J€ 00CYX/IeHHUs 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI, IPOOJIEeMBbl, peliaeMoi 3a7auu, BbICKa3bIBaTh MJI€H, HALIEJICHHbBIE Ha
MOMCK PEIIEHHUS; COMOCTABIATh CBOU CYXKACHUS C CYKICHUSMHU IPYIMX YYacCTHHUKOB JAMANiora, OOHAapyKMBaTh pa3iM4Me M CXOJCTBO MO3UIMIA; B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

® MpPEACTaBIATh PE3YJIbTAThl PELICHUS 3aJlauM, SKCIEPHUMEHTa, UCCIEJOBaHUS, MPOEKTa; CAMOCTOSITENbHO BbIOMpaTh (POpPMAT BBICTYILIEHUS C
y4€TOM 337124 MPEe3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.

CoTpyaHun4ecTBo:

® [IOHMMaTb M HCHOJB30BATh MNPEUMYIIECTBA KOMAHIHOW M HWHIMBUAYaJbHOW paOOThl NpH pelIeHUuH Y4eOHBIX 3a/ad; NMPUHUMATh LeJb
COBMECTHOH JIESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacrpeneisTh BUABI padoT, JOroBapuBaTbcs, 00CYXIaTh MPOIECC U
pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

®  y4acTBOBaTh B IPYMINOBLIX (popmax paboThl (00CyXJIeHUsl, OOMEH MHEHM, «MO3TOBbIE IITYPMbI» U UHBIE); BHIOIHITH CBOIO YacCTh PabOTHI U
KOOPJMHUPOBATh CBOU JACUCTBUSI C APYTMMH 4J€HAMH KOMAaH[Ibl, OIICHMBATh KadyeCTBO CBOErO0 BKJaJa B OOIIMHA MNPOAYKT IO KPUTEPHSM,
c(OpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Yuueepcanvuvie pecynamuensie deiicmeus, obecneuusaiom Gopmuposanue cMulc08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTU.

Camoopranu3anusi:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3a]]auu, BBIOMPATh CIOCO0 PEHIeHUs C yUETOM UMEIOIUXCSl PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMALIHH.



CaMOKOHTPOJIb:

® BIJIQJICTh HaBBIKAMU IO3HABATENbHON pedIeKCHMH KaK OCO3HAHUSI COBEPILAEMBIX JEWCTBUN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yibTaTa peIeHIs] MaTeMaTHYeCKO 3a/1a4H;

® MpeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IpPHU PEIICHUU 3a/Jayd, BHOCUTh KOPPEKTHBBI B JESITEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TAHHBIX, HAMIEHHBIX OIMUOOK, BEISIBJICHHBIX TPYAHOCTEH;

L4 OLCHUBATh COOTBCTCTBUC PE3YyJibTaTa LCIU U YCIOBHAM, 06'LSICHSITB IMPUYIXUHBI JOCTHIKCHUSA WM HCAOCTHUIKCHUS PCIYJIbTATOB ACATCIBHOCTHU,
HAXOJWTh OMIMOKY, TaBaTh OIICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBath MOHATUSAMH: TOYKA, MPsAMasi, TNIOCKOCTb.

HpI/IMeHﬂTI) AKCUOMBI CTCPCOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUHN I'COMCTPUYCCKUX 3a1a4.

OnepupoBarh NOHATUSAMU: NapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacloIOKEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: IBYTPaHHBIA yroJl, TPaHU JBYTPAHHOTO YyIiia, peOpo ABYIPaHHOTO YIJia; JIMHEWHBIM yroll ABYTPAaHHOTO YIiia; rpajycHas
Mepa IBYTPaHHOTO yTJIa.

Ol'IepI/IpOBaTB MOHATUAMU. MHOT'OI'PAHHUK, BBIHyKJ'II)II\/’I )51 HGBBIHYKHBIfI MHOTI'OrpaHHUK, 3JICMCHTBI MHOTOT'paHHHKaA, HpaBI/IJ'II)HI)II\/’I MHOT'OI'paHHHUK.

Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUpaMUIa; IPU3Ma, MPSMOYTOJIbHBIN Napajuienenunes, Kyo).

KnaccudunupoBaTe MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHS ISl KIacCH(UKAIUU (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAaHHUKHU; TMpPaBUIIbLHBIC
MHOT'OTpaHHUKH; MTPSAMBIC 1 HAKJIOHHBIC ITPHU3MBI, Hapannenennnenbl).

Ol'IepI/IpOBaTB MOHATUAMU: CCKYIIAasd IMIOCKOCTb, CCUCHUC MHOI'OIPaHHUKOB.

OOBSICHITH IPUHITUITB TOCTPOSHUS CEUEHUH, UCTIONB3YSI METO/I CIIEIOB.

Ctpouth ceueHus: MHOTOTPAaHHUKOB METOZOM CII€ZIOB, BBINMOJHSATH (BBIHOCHBIE) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI
CBEpXYy, COOKY, CHH3Y.

Pematn 3aa4i Ha HAXOXIACHUC TCOMCTPUUYCCKHUX BCIUYHUH I10 06pa3uaM HIIN aJIrOpUTMaM, NPUMCHASA U3BCCTHBIC aAHAJIMTHYCCKHUC MCETOAbLI IIpU
pEIIeHNH CTaH/IAPTHBIX MaTEMaTHYECKHUX 33a]a4 Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMs TOYKAMHU, OT TOYKH JO NPSIMOM, OT TOYKU A0 TUIOCKOCTH,
MEXTy CKPEUTUBAIOITUMUCS TPSIMBIMH.
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Pematp 3agaun Ha HaXO0XKJ€HUE T€OMETPUUYECKUX BEJIWYUH MO 00paslaM WIM ajJropuTMaM, IPUMEHSSI U3BECTHbIE aHAIUTUYECKUE METOJbI IPU
pELIEHNH CTaHJAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4 HA BBIUMCIIEHUE YTIJIOB MEX/Y CKPELIMBAIOIIMMHUCS MPSAMBIMU, MEKIY IPSIMON U MJIOCKOCTBIO, MEXTY
IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U MIIOIIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMUAa) ¢ IpUMEHEHHEM (OPMYIT; BRIYUCISITH COOTHOLIECHUS MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOT'PAaHHHUKOB.

OnepupoBaTh MOHATUSAMHI: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPHI.

U3Bnekarpb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIMIO O IPOCTPAHCTBEHHBIX FT€OMETPHUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX.

[IpumensTe reomerpudeckne (akThl IS PEHICHUS CTEPEOMETPHYECKUX 3ajad, MPEAINOJIararolluX HECKOJIbKO IIaroB PEIICHHs, €CIU YCIOBUS
NpUMEHEHHS 3aJaHbl B IBHOH (hopme.

[IpuMmeHATh npocTeiiine MpOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI [IPU PEILICHUH CTEPEOMETPUUECKUX 3aau.

[IpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HU, PACIIO3HABATH IIPOSIBIICHHE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpumensTh NOMy4YeHHbIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATh PEalIbHbIE CUTYAllUH U IPUMEHATh U3YUEHHbIE MIOHATHUS B IIPOLIECCE MIOMCKA PEILICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHON MPOOIIEMBI, MOJICIMPOBATh PEATbHBIC CUTYallMd Ha S3bIKE T€OMETPHH, MCCIEA0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MTOHATHI U TEOpeM, arnapara ainreopbl; peniarb NpakTUYecKue 3a/1a4i, CBSI3aHHbIEC C HAXOXKICHUEM IeOMETPUUECKUX
BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATHAMH: HUIUHAPHUYECKAs] MOBEPXHOCTh, 00pa3yrollue IMIMHIPUYECKON MOBEPXHOCTH; IMJIMHIpP; KOHWYECKas MOBEPXHOCTD,
o0pa3yronre KOHMIECKOW TOBEPXHOCTH, KOHYC; Chepruieckas TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIp, KOHYC, cdepa U map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudunupoBars B3aiMHOE pacroioskeHre chepbl U MIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHWE CETMEHTAa, BHICOTA CETMEHTA; IIAPOBOM CIIOW, OCHOBAHWE IAPOBOTO CJIOS, BHICOTA
IIaPOBOTO CJIOST; IIAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TIOIIAIU TTOBEPXHOCTEH TE BpallleHHsI, TEOMETPHYECKHX Tell C MpUMEHEeHUueM Gopmy.

OmnepupoBaTh MOHSATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIA B cepy M OMHCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaIleHUS.

BrraucasaTe COOTHOMIEHUST MEXTY TIIOMIAIMU MTOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEI.

N306paxaTh n3ydaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM TIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
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BbInonHATE (BBIHOCHBIC) IJIOCKKE YE€PTEKH U3 PUCYHKOB POCTHIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJl BPAIICH .

W3BnekaTh, HHTEPIPETUPOBATH M Pe0OPa30BbIBaTh HH(OPMAITUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HA YepTekKax
Y PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BremmoaaaTe I[CﬁCTBHSI CJIOKCHUA BEKTOPOB, BBIYUTAHWA BCKTOPOB U YMHOKCHHA BEKTOpA HA YUCJIO, O6’b$ICHSITB, KaKMMH CBONCTBAaMHU OHU O6Hal[aIOT.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.

OnepupoBaTh NOHATHUAMHU: JI€KAPTOBBI KOOPIMHATBI B IIPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMWHATBHI BEKTOpA, yIOJ
MEXy BEKTOpaMH, CKaJIIPHOE ITPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxozme CYMMY BCKTOPOB U IMMPOU3BCACHUC BEKTOPA HA YKUCJIO, YT'OJ MCKAY BEKTOpAMHU, CKAJIAPHOC NPOU3BEACHHUC, PACKIAAbIBATE BEKTOP IO ABYM
HCKOJUIMHCAPHBIM BECKTOpPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[IpumensaTh reomerpuueckue (GaxTbl A PEIICHUS CTEPEOMETPUUECKUX 3ajjad, MPEAIoararoliMX HECKOJIBKO IAroB peIIeHUs, €CIM YCIOBUS
PUMEHEHUS 33]]aHbI B IBHOU (opMe.

Pewrate npocreiime reoMeTpuIeCcKUe 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3ajmaum Ha JOKa3aTeabCTBO MAaTEMaTHMYECKUX OTHOILEHUI M HAXOXKJEHHE I'eOMETPUYECKUX BEJIMYMH MO0 o0pas3liaM WM aJropUTMawm,
IIPUMEHSI U3BECTHBIE METOIBI IIPU PELICHUHU CTAHAAPTHBIX MATEMATUYECKUX 3a1a4.

HpI/IMerlTI) HpOCTGﬁHIHG MMpOorpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAIIUOHHBIC CUCTCMBI IIPU PCIICHUUN CTCPCOMETPHUICCKUX 3aaad.

[IpuBOIUTE TPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

IIpuMeHATh OTy4YEHHBIC 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYallUH U IPUMEHSATh U3yYEHHBIE TIOHATHUS B IIPOLIECCE ITOMCKA PEIIEeHUS
MaTeMaTHYecKu C(HOPMYIMPOBAHHOM NMPOOJIEMBI, MOJIEIMPOBATh PEANbHbIE CUTYallMd Ha sI3bIKE T€OMETPUH, MCCIEI0BAaTh MOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAHUEM I'COMETPUUCCKUX TTOHATHH U TCOPEM, allliapara anre6pH; peiaTh NPAKTHYCCKUC 3aJa4u, CBA3AHHBIC C HAXOXKACHUEM I'COMETPUICCKUX
BCJIMYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBeacHue B cTeEpeOMETPHUIO 10 https://resh.edu.ru/
5 [IpsiMBbIE U TUIOCKOCTH B HpOCTpaHCTBe.u 12 1 https://resh.edu.ru/
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepHeHHHIfyMpHOCTL HIpAMEIX M 12 https://resh.edu.ru/
IJI0CKOCTEN
4 VYTIbl MEKIY IPSIMBIMU M IFIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe

Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 12 https://resh.edu.ru/
OO0BEMBI TET 5 https://resh.edu.ru/
BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru/
[ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IIpuiio:xkenune Kk padboyeil nporpamme
«®opMbl ydyeTa padoyeil MporpaMMbl BOCITUTAHUSD)

Bocnumamenvnutit nomenyuan npeomema «Mamemamura» peainzyercs 4epes:

¢ TIOOYKICHHE 00YJArOIINXCsl COOTIOATh Ha YPOKE OOIICTIPUHSATHIC HOPMBI TTOBEICHUS, IPAaBHIIa OOIICHHS CO CTAPIIUMHU (IIearorHYeCKUMU PAOOTHHKAMM )
U CBEPCTHUKAMHU (OOYYaONIMMHUCS), TPUHIUIBI YICOHON MUCIUIUIMHBI M CaMOOpraHW3alud. MeToJsl M MPHEMbI: OOCYKICHHE MpPaBUJI OOIICHUS CO
CTapIIUMHU (yauTensmn) u CBEPCTHUKAMHU(IIIKOJIbHUKAMH ), TIPUHITUTIBI y4eOHOI JICIIATUTHHBI " CaMOOpTaHU3aIIH;
® [IPUBJICUCHUE BHUMAHUS 00YUarOIIUXCs K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YpOKaxX MPEJAMETOB, SIBICHHM, COOBITHI Yepe3: oOpallieHre BHUMaHUS Ha
HPaBCTBEHHBIC aCIICKThl HAYYHBIX OTKPBITHI, KOTOPhIC M3YYalOTCs B JAHHBI MOMEHT Ha YPOKE; Ha MPEJICTABUTEICH YUCHBIX, CBSI3aHHBIX C M3y4aeMbIMU B
JAHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbIi OHM BHECIM B Pa3BUTHE HAICH CTPaHbI M MHpPA, HA JOCTOWHBIC MOAPAYKAHHs MPUMEPHI UX JKU3HHU, Ha
MOTHUBBI MX MOCTYNKOB. METOABI U MPHEMbI: OpraHU3alysi padoThl C MOJIy4aeMON Ha ypOKE COIMAIBHO — 3HAUYUMOW HMH(pOpMaluel, HHUIIMAPOBAHHUE €
o0CyXIeHus, BBICKa3bIBAHHSI 00yJaroIUMHUCS CBOETO MHCHHSI, BBIPAOOTKH CBOETO OTHOIIICHHSI,
® ICIIOJIb30BAaHUE BOCITUTATEIBHBIX BO3MOXHOCTEU COZICpIKaHUsl Y4eOHOro mpeamera Juisi (popMupoBaHMs y OOYUYAIOMIMXCS POCCUHCKHX TPaJAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIbTYPHBIX IIEHHOCTEH. METOIbI M IPUEMBIL: IEMOHCTPAIHS JETSIM IPUMEpa OTBETCTBEHHOTO, TPAXKIAHCKOTO MTOBEICHHUS,
IPOSIBJICHUST YEJIOBEKOIIOOUS M JT0OPOCEPICUHOCTH, Yepe3 Moa00p COOTBETCTBYIOIIMX TEKCTOB I YTCHHUS, 3a1a4 JJIS PEIICHUs, MPOOJIEMHBIX CHTyalui
TSt 00CYKJIeHUs B KJ1acce);

® BKIIIOYCHHE B YPOK MTPOBBIX MPOIEAYP, KOTOPHIC TOMOTAIOT MOIAEPKAaTh MOTHBAIIUIO O0YUAIOIINXCS K MOJYYCHHUIO 3HAHHH, HaTaKUBAHHUIO MTO3HUTHBHBIX
MEKITHYHOCTHBIX OTHOIICHUI B KJacce, TIOMOTAIOT YCTaHOBJICHHIO JOOpPOKETaTEBHOM aTMocQepsI BO BpeMs ypOKa,
e  [pUMEHEHHE Ha  YpPOKE  HMHTEPaKTUBHBIX  (opM  pabOThl,  CTHUMYJUPYIOIIMX  [MO3HABATEAbHYID  MOTHBAIMIO  OOYJarONIUXCH.
e NMPUMEHEHHE TPYIIOBON pabOThl WK PabOThI B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW pabOThl M B3aUMOJCHCTBUIO C JPYTUMH
o0y4aroIuMucs.

e BRIOOp M HCIOJB30BAHWE HA YPOKAX METOJOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIUTATEIBHOEC BO3JCHCTBHE HAa JIMYHOCTH B COOTBETCTBHU C
BOCITUTATEIbHBIM HJICAIOM, IICJIBIO U 3a/1a4aMi BOCITUTAHHUS;

® WHUIIMUPOBAHUE U TOJIEPIKKA UCCIICAOBATEIILCKOM JeSITEIbHOCTH IIKOJIBHUKOB B (DOpME BKIIFOUEHHS B YPOK PA3JIUYHBIX UCCIICIOBATEILCKUX 3aJaHUN U
3ajJa4, 4TO JaeT BO3MOYKHOCTh O0YJarONIUMCSI TPHOOPECTH HABBIKK CAMOCTOSITEIBHOTO PEIIEHUS TEOPETHUECKOM MPOOIEMBI, TeHEPUPOBAHHS U 0POPMIICHHUS
COOCTBEHHBIX THIIOTE3, YBOKUTEIHLHOTO OTHOIIICHHUS K qYKUM UjesM, yOJIMYHOTO BBICTYIIJICHHUS,
apryMEHTHPOBAHUS M OTCTAUBAHMsI CBOCH TOUYKHU 3pEeHUS. METO bl M MPUEMBI: peaTu3allis HHINBHIYaIbHBIX U TPYIIOBBIX UCCIIEI0BATEIBCKUX MTPOCKTOB.

® YCTaHOBJICHUE YBAKHUTEIBHBIX, JOBEPUTEIbHBIX, HE()OPMAIBLHBIX OTHOIICHHNA MEXIY YYUTEIEM M YUCHHKAMH, CO3JIaHHUEC Ha YpOKaxX SMOIMOHAIBHO-
KOM(OPTHOM Cpe/Ibl;

e opraHu3anus mepcTBa MOTUBUPOBAHHBIX M 3PYIHPOBAHHBIX YYAIIMXCS HAJ UX HEYCIEBAIONMMH OJHOKJIACCHUKAMH, JAFOIIETO MIKOJbHHKAM COIHAIBHO
3HAYMMBIH OTIBIT COTPYTHUYECTBA U B3aUMHOMN TOMOIITH. METO/IbI M TPUEMbI: HACTABHUYECTRO.
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