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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueGHOro Kypca «I'eomerpusi» 6a30Boro ypoBHs ais oOy4aromuxcs 10 —11
KJlaccoB pa3paboTana Ha ocHoBe dDenepaabHOr0 TOCYAapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHJapTa
cpenHero oOmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUU, MPEIBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIUIHUA POCCHHCKOro oOpa3oBaHMs. Peanmuzamusi mporpaMMel
obOecrieunBaeT OBJIA/ICHUE KIIOYCBBIMUA KOMIIETCHITUSMH, COCTABIISIOIIUMU OCHOBY JIJISi CAMOPAa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOIO U I03HABATEIbHOTO
pPa3BUTHUS TUYHOCTU O0YUaIOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUU Ha YpOBHE CpEIHEro ooiero oOpa3oBaHus 00YCIIOBICHA
MPAKTUYECKONH 3HAYMMOCTBIO METANMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB OOYYCHHS T€OMETPUU B
HANpaBJIEHUU  JIMYHOCTHOTO  pa3BUTUA  oOywarommxcs,  (opmupoBaHus  (HYyHKIUOHAIHHOM
MaTeMaTUYeCKOil TPaMOTHOCTH, M3Y4YECHUS IPYrUX y4eOHbIX AMCUUIUIMH. Pa3Butue y oOydarommuxcs
NPAaBWIBHBIX MPEACTABICHUH O CYNIHOCTA H TPOUCXOXKICHUU TCOMETPUUYECKUX aOCTpaKIUi,
COOTHOUICHUHU PEAIBHOTO0 U HJICATBHOTO, XapakTepe OTPAaKEHUsS MATEMaTU4YECKOM HAyKOH SBJICHUM U
IPOILIECCOB PpEATbHOrO0 MHpa, MECTe TEeOMETpUM B CHCTEME HAyK M pOJIM MaTeMaTHYeCKOTo
MOJICJIMPOBAaHUS B HAyYHOM TIO3HAHMM M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAY4YHOTO
MHUPOBO33PEHUS YYAITUXCS, & TAK)KE KAYECTB MBIIUICHHSI, HCOOXOMMBIX JUUIS aalTalllid B COBPEMEHHOM
oOuiecTse.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEAHEro OOIIero oOpa3oBaHMs,
TaK Kak 00ecreuynBaeT BO3MOXKHOCTh U3yUYeHHs KaK AUCIUILTUH €CTECTBEHHO-HAYYHOW HAMpaBIECHHOCTH,
TaK U TyMaHUTapHOM.

Jlorudeckoe MeIIUIeHHE, (GOPMUPYEMOE TPH H3YYCHHUH OOYYAIOIIMMHUCS TOHATUHHBIX OCHOB
TEOMETPHUH U MOCTPOCHUH LEMOYKU JIOTUYECKUX YTBEPKICHUN B XOJI€ PEIICHUs T€OMETPUUYECKUX 3ajad,
YMEHHE BBIIBUTaTh M OMPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IMPH PEIICHUU 3ahad
€CTECTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHne OpMEHTHPOBATHCS B TPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJIb BO BCeX 00IacTsX
JEeSTENbHOCTH YenoBeka. OpueHTalHs YeTI0BeKa BO BpEMEHU U MIPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE
€ro COIMAIbHOTO OBITHA, (opMa OTpa)KeHHsI OKPYKAIOIIETO0 MHUpA, YCIOBHE YCHEIIHOTO IMO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHUs JIEHCTBUTEIBHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMH —O00Opa3zaMu
00BeIMHSICT pa3HbIC BUIBI yU4eOHON W TPYHAOBOH JCSITEIBLHOCTH, SBIISETCS OJHUM U3 MPOPECCHOHATBHO
BaXHBIX KayeCcTB, MOATOMY aKTyalbHa 3aiada (OPMUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHHUS] KaK Pa3HOBUIHOCTH 0OpPa3HOTO MBIIIJIEHUS] — CYIIECTBEHHOT'O KOMIIOHEHTA B MOJMOTOBKE K
MPAKTUIECKOHN JEITeTLHOCTH TI0 MHOTUM HaTPaBIICHUSM.

Ilens ocBoeHusi mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 6a30BOM ypoBHE OOydeHUsSI —
o0mieo0pa3oBareabHOE U OOIIEKYIbTYPHOE Pa3BUTHE OOyYarommxcs yepe3 obecredeHne BO3MOXKHOCTU
MPUOOPETEHUS U UCIOIb30BAHMS CHCTEMAaTHYECKIX T€OMETPUUECKUX 3HAHUHN U IeHCTBUH, cielu(pUIHBIX
T€OMETPHH, BO3MOXHOCTH YCIIEITHOTO MTPOJIOHKCHHSI 00pa30BaHUs MO CTIICIIHAILHOCTSIM, HE CBSI3aHHBIM C
MIPHUKJIATHBIM HUCIIOJIb30BAaHUEM TEOMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE MpeAHAa3HaueHa Il OOYYaroIIMXCs CpeaHei
IIKOJIbI, HE MCTBITHIBABIIMX 3HAUUTENBHBIX 3aTPYAHCHHUI Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Taxkum o6pazom, oOydaromuecs Ha 0a30BOM YpOBHE JOKHBI OCBOUTH OOIIME MaTeMaTUYECKHEe YMEHUS,
CBSI3aHHBIE CO CTENU(UKON TeOMETPUH M HEOOXOIUMBIE JUIsl )KHU3HU B COBpEeMEHHOM obmiectBe. Kpome
9TOT0, OHU UMEIOT BO3MOKHOCTh M3yYUTh TE€OMETPUIO Oosiee TIyOOKO, €Clid B JATbHEHIIIEM BO3HUKHET
HEOOXOUMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(HECCHOHATBEHOU e TEIbHOCTH.

JlocTrokeHNe e OCBOCHUS MPOTPaMMBI 00ECTIEYMBACTCS] PEIICHHEM COOTBETCTBYIOIIMX 3aiad.
[TpuoputeTHbIMH 3a7auaMu OcBoeHMsI Kypca «['eomerpum» Ha 6a3zoBoMm ypoBHe B 10—I11 kmaccax
SIBJISTFOTCSI:



e (GopMHpPOBaHHE TIPEACTABJICHHUS O TEOMETPHHM KaK YaCTH MUPOBOM KYJIBTYPHI U OCO3HAHHE €&
B3aMMOCBSI3HU C OKPY>KAIOIINUM MUPOM;

e (GopMHpPOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX W TeJaxX BpPAIICHHS KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJENAX, MO3BOJISIOIIMX ONUCHIBATH W H3y4aTh pa3HbIC SBICHUS
OKPY>KaIoIIET0 MUPA;

e (dopMHpOBaHHE YMEHHS paclo3HaBaTh Ha YepTekKaX, MOJACIAX W B PEAIBHOM MHpPE
MHOTOIPAaHHUKH U Teja BPAILICHUS,

® OBJIAJICHUE METOJAaMH PELICHUs 3a/lay Ha MOCTPOCHHS Ha U300pa)KEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (QopmupoBaHHE YMEHHUsS OIEPUPOBATH OCHOBHBIMH IMOHSATHUSMH O MHOTOTPAaHHUKAaX M Telax
BpAIICHUSI U UX OCHOBHBIMU CBONCTBAMU;

® OBJIJICHUE AITOPUTMAMH PEIICHHUSI OCHOBHBIX TUIIOB 3a1a4; (POPMUPOBAHUE YMECHHSI IIPOBOIUTH
HECJIOKHBIE JI0KA3aTeNIbHbIE PACCYKACHHUS B XOJI€ PEIICHUSI CTEPEOMETPUUYECKHUX 3a/1a4 U 3a7a4
C MIPAKTUYECKUM COACPIKAHUEM;

® Dpa3BUTHUE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOMIMXCsl, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBILIJICHUS;

e (QopmupoBanue (QYHKIMOHAIBLHOM TPAMOTHOCTH, pEJIEBAHTHONH TE€OMETpUU: YMEHUE
pacro3HaBaTh IMPOSBICHUS TEOMETPUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PEATBbHBIX KU3HEHHBIX CHTYAIMSIX W MPU U3YUYECHUU JPYTrUX YUCOHBIX MPEAMETOB, MPOSBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMPOBATh MUX Ha SI3bIKE I'€OMETPUU H CO3/1aBaTh
FeOMETPUUYECKUE MOJICNIH, NMPUMEHATh OCBOCHHBIM I€OMETPUUYECKUN ammapar s pelieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX  3a3/Ja4, HMHTEPIPETUPOBATh M  OLEHUBATH  IOJIYYCHHbBIE
pe3yabTaThI.

OTAn4UTENbHON 0COOCHHOCTBIO MTPOTPAMMBI SIBIIIETCS BKIIFOUEHHE B KypC CTEPEOMETPHUH B Hadaje
€ro M3yueHus 3ajay, pelIaeMbIX Ha YPOBHE WHTYUTHUBHOTO IO3HAHUSA, M ONPEIEIEHHBIM O00pa3oM
OpraHu3oBaHHasi paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NPOTEKaHWE WHTYUTUBHBIX IMIPOILIECCOB, MOTHBUPYET K JajbHEHIIEMY
W3YUYEHUIO TIpeMETA.

[Ipenmourenue oTAAETCA HATIISTHO-KOHCTPYKTUBHOMY METOJIy OOy4YEHUS, TO €CTh TEOPETHUECKHE
3HaHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEAMETHO-TIPAKTHYECKOW JAesTenbHOCTU. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUNA Y YJaIIUXCA B Kypce CTEPEOMETPUHU MPOBOJMUTCS 3a CUET PEIICHUS
3a/1ad Ha CO3J]aHUE TMPOCTPAHCTBEHHBIX OOpa30B M 3ajlad Ha OINEPUPOBAHUE MPOCTPAHCTBECHHBIMU
obOpazamu. Coznanue obpa3za MPOBOJUTCS C OMOPOM HA HArNATHOCTb, a ONEpHpOBaHHE 00pa3oM — B
YCIIOBHSIX OTBJICYEHUS OT HAITISIAHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJAHOTO COAECPKaHMUS.

OcHoBHbIE coaepkaTenbHble JIUHUU Kypca «['eomerpuu» B 10—11 knaccax: «MHOrorpaHHUKW,
«IpsiMble W TUIOCKOCTH B TpocTpaHcTBey», «Tema Bpamenus», «BexkTopsl W KOOpAWHATHI B
npocTpaHcTBe». POPMHUPOBAHUE JIOTUUECKUX YMEHHUI paclpelesieTcss HE TOJIbKO MO COAEPKaTeIbHBIM
JUHUAM, HO | 10 Toj1aM 00y4eHHUs Ha YPOBHE CpeIHero 001iero oopa3oBaHusl.

Conepkanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS padodeit
MpOTrpamMMBbl, paclpeAe€éHHBIM 10 ToJAaM OOYy4YeHHs, CTPYKTYpHPOBAaHO TaKUM 0Opa3oM, dYTOOBI
OBJIQJICHHE TE€OMETPUUECKUMHU TOHATHUSMH UM HaBbIKAMU OCYILIECTBISJIOCh MOCIEAOBATEIbHO U
MOCTYNaTeNbHO, C COONIOJICHUEM MPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOUYAIHCH B
OOIIyI0 CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN OOYJaronIuXcs, paciupss U yryomss e€, oopa3ys
MIPOYHBIE MHO>KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reometpun orBoautcs 2 yaca B Hegemo B 10 knacce u 1 yac B Hegemo B 11 kiacce,

BCETO 3a JiBa roja oOyderHus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeOMeTpUH. Touka, Impsimasi, III0CKOCTh, MpocTpaHCcTBO. [IoHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCTh NpPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXKIy MNpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX MIocKocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, napajuienenumes; NoCTpOeHNe CeYeHU.

[lepneHIUKYIApHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIUKYJSAPHBIE IpSMBIE B
IIPOCTPAHCTBE, IPSMBbIE IApajUICIbHbIE W IEPHECHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JMHENHBIA Yron ABYrpaHHoro yria. I[lepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, pAacCTOSHUE OT NPSMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas mpusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAsl TIOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJbHBIN Napajjiesienunes U ero cpoicrea. IIupamuaa: N-yrospHas
NUpaMusia, TPaHU U OCHOBAaHUE NUPaMUIbl; OOKOBas W IOJIHAS IOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
nUpamMu/a; NpaBUIbHAs TPEYrojbHasi MUpaMUAa U MpaBUIbHBIN TeTpasp; ky0. IlpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’aAp M ukocadap. CedeHus OpuU3Mbl U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIIOCKOCTH.
DNEeMEHTB CUMMETPUU B IMpaMuJax, apauieenuIe1ax, IpaBUIbHbIX MHOTOTPaHHUKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Msbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoW mnupamuiabl. Ilonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus

[Munuaapuueckas MOBEPXHOCTh, O0Opa3ylolie UUINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{umuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWE W BEpIIMHA, OOpa3yiomas W OCh; IJIOMAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; iomanb chepbl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. ClI0’KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOoOpaMHAaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a7a4l B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXIy HPSIMBIMH U IIOCKOCTSMHU. KoOpAMHATHO-BEKTOPHBIA METOJ MPHU
PELICHUU T€OMETPUUECKUX 3aay.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pE3yAbTATHl OCBOEHHS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEepU3YKTCS:

I'paiknanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOYdYaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SBICHUH, NpPOLEAYyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M HA3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKON IPaXKIAHCKOM MICHTUYHOCTH, YBaKEHHUS K MPOILLIOMY
U HACTOSLIEMY POCCHUHWCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCUHCKHX MAaT€MaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOHYUBOTO OYyIYILIETO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyXIECHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIndyHbIX BUOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (u3ndeckas
aKTUBHOCTh); (PU3NYECKOIO COBEPILICHCTBOBAHMUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JIEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepUIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELIEHNH NPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPABIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
r700aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHeHTaluel Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHHsl 3afiad B 00JIacTU OKpYXaroule cpesbl, MIaHUpOBaHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOLIEN CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU W OOIIECTBEHHOH MPAKTUKH, TOHWMMaHUEM MaTeMaTUYeCKOW HAayKH Kak cgepbl



YeJIOBEYECKON NESATEIIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKA W MaTeMaTU4YeCKOW KYJIbTYpOW KaK CpPEACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISATh IIPOEKTHYKHD M  MCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrpaMMbI yaeOHOTO TpeameTa «MaTemMaTHKa»
XapakTepU3yIOTCSd  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANILHLIMU ~ KOMMYHUKAMMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarowWuxcsa (0c8oeHUue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBuA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TOHATHSIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATIU3a;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUns B haKkTax,
JNAHHBIX, HAOJMIOACHMSIX W YTBEPXKACHUSAX; IpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JleNaTh BBIBOJIBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKJACHUS U BBIBOJIBI;

e BbIOMpaTh cnocob pemieHHuss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
penieHus1, BEIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBAaTENbCKUH  MHCTPYMEHT  TO3HAHMS,
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
UCKOMOE€ M J1aHHOe, (OpMHUPOBATH THUIOTE3y, ApPTyMEHTHPOBATh CBOIO TO3UIIHUIO,
MHEHUE;

® TIPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBINA OJKCIEPUMEHT, HCCIEOBAaHUE TIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOMIEHHS U  BBIBOABI 1O  pe3yiabTaTaMm
MPOBEAEHHOTO HAOTIOCHMS, UCCIEAOBAaHUS, OIEHUBATh JTOCTOBEPHOCThH MOIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [IPOrHO3MPOBATh BO3ZMOYXHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTATh MPEIOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unopmaumeii:



BBISBIISITH AePUIMTHI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U
JUTSL pEeIlIeHUs 3a/1auH;

BbIOMpaTh HMHQPOpPMAIMIO M3 HCTOYHHKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pasNUuHbIX (opmax,
WLTIOCTPUPOBATH TPapUIECKH;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMM MO CaMOCTOSITENIBHO C(hOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenune:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSMH U LIEIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IIICbMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS 110 XOAY PELIEHUs 3aa4l, KOMMEHTHPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B X0/1€ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI,
pelaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELICHUs;
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHUAMH JPYIMX YYacTHUKOB JMAJIOra,
O0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI; B KOPPEKTHOH (opme GopMyIHpOBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTATHl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIECIOBAHUs, IIPOECKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAluH U
0COOEHHOCTEH ayTUTOPHH.

Corpyannuecrso:

NOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHON pabOTHI
Npyd pemIeHWH Y4YeOHBIX 3a/1a4y, NPUHUMATh IIelb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoT,
JIOTOBAapHUBAaThCs, OOCYXJaTh IpOLECC M pe3yinpTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
MPOJIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvuvie pezynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusauus:

COCTaBJIATH TIJIaH, AITOPUTM PELISHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHus ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAaIUH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMH TIO3HABATEIBHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEWCTBU ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BJAJETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI MpOolecca M Pe3yJibTara PElICHUs MaTeMaTUYeCKOU
3a/1a4u;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B J€SITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HalJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSACHATH IPUUUHBI
JOCTHXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX MPU PELICHUHA I€OMETPUYECKUX
3ajay.

OnepupoBaTb NOHATUSAMU: NAPAVIEIBHOCTh M NEPHEHAUKYJISPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioIokKeHNe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYIPaHHBI Yroj, TpaHd JABYIPaHHOIO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOIPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (IIUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuiejaenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS I Kiaccu(UKanum
(BBIIYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; IPABUJIbHBIE MHOTOTPAHHUKHU; IMpSMbIE U
HAKJIOHHBIE IPU3MBI, IApaAJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATUSAMH: CEKYIas INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

CrpouTh ceueHus: MHOTOIPAaHHUKOB METO/IOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKHMX BEIMYMH 10 oOpaslaM WIn
alIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHMM MEXAY ABYMs TOYKaMHM, OT TOYKH 1O
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXY CKPEIIUBAIOIIMMUCS IPSIMbBIMHU.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpaslaM Win
aNIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTUYeCKUX 33/7a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOLIUMUCS MPSIMbIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM [TOBEPXHOCTEH MHOTOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npUMEeHEeHHeM (GOpMYJ; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAsIMU T[OBEPXHOCTEH,
00BEMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IIJIOCKOCTh
CUMMETPUH; LIEHTP, OChb U TIIOCKOCTh CHMMETPHUH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHICHUS CTEPEOMETPHUECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU

dbopwme.



[IpuMeHsTh TpoCTeiiine MPOrpaMMHBIE CPEICTBAa M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1aY.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJIE U JKHU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONyYyeHHbIE 3HAHHUS Ha MPAKTUKE: aHAJTU3UPOBATh pEallbHbIE CUTYAlluu U
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pelicHuA MaTEMAaTUYCCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmnapara ajiredpsl; peniath NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM [eOMETPUUECKUX
BCIIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: HWIMHpUYECKast MTOBEPXHOCTb, oOpazyomue
UIMHIPUYECKOIN MOBEPXHOCTH; LIHJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIonIie KOHMUECKON
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsl.

KnaccuduiupoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OHGpI/IpOBaTI) IIOHATUSAMMU IH&pOBOfl CETMCHT, OCHOBAaHHEC CEIrMCHTA, BbICOTA CCTMCHTA,
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TeNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHITUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbIHCHATS COOTHOIIEHHSI MEXAY IUIOMIAASIMU TMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Te.

N300paxarh u3yyaemble (UIYpbl OT PYKHM U C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BBIMOTHATE (BRIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAIICHHUS.

W3Brekatb, UHTEPIPETUPOBATh U NMPEoOPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX GUrypax, NpeCTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YKCI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIYy BEKTOpPAMH, CKaJISpPHOE
MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTb cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YOl MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP 0 ABYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTb reoMmerpuueckue (akThl [ PELIEHUS CTEPEeOMETPUYECKHUX  3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS NMPUMEHEHHUS 3aJlaHbl B SIBHOMN
dopme.

Pemate mpocreiiiine reoMeTpuyecKre 3a/1a4yi Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.



Pemare 3agaum Ha J0Ka3aTebCTBO MAaTEMATHYECKHUX OTHOIUIEHUNM W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUYECKHX 3aj1au.

[IpuMeHATh NPOCTEHUIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a]au.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIU3UPOBATh PEaJbHbIC CUTyallMd U
IPUMEHATh  M3yYEHHBIE TIIOHATUA B  IPOLECCE IIOMCKAa PEIIEHUS  MaTeMaTH4YECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKHMX IOHATHM M TEOpEM,
anmnapara aireOpbl; penaTh IpakTHYECKHUE 3a7auil, CBA3aHHbIE C HAXOXKAEHUEM IeOMEeTPUYECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Ne Kontpoas  IIpakTuuec JuiekTpoHHbIE (LU pPOBbIE)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI
n/n Bcero HbIE KHe o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
I1 .
2 PAMPIC I TITOCKOCTH B IPOCTPAHCTBE . 12 1 https://resh.edu.ru/subject/17/10/
[TapamienbHOCTh NPSIMBIX U IIIOCKOCTEH
3 [lepneHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN 12 https://resh.edu.ru/subject/17/10/
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 https://resh.edu.ru/subject/17/10/
5 MHororpaHHUKH 11 https://resh.edu.ru/subject/17/10/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 https://resh.edu.ru/subject/17/10/
https://foxford.ru/?utm_referrer=
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 1 https%3A%2F%2Fwww.google.
com%2F
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
N KoumnuecTBo yacos Nara IeKTPOHHbIE
H/;[ Tema ypoka Beero Kontpo IIpakTHyec H3Y4YeHHs uudposbie
JIbHBIE KHe o0pa3oBaTejibHbIE
padoThbI padoThbI maan | paxr pecypcbl
OCHOBHBIE OHATHS CTEPEOMETPUU: TOUKA, IIPsAMAas, https://resh.edu.ru/subject/|
1 04.09 i
IJIOCKOCTh, IPOCTPAHCTBO. esson/4756/train/203561/
[IpaBuna nzo0paxeHus: Ha PUCYHKAX: U300paKeHUS )
. https://urok.1sept.ru/article
IJIOCKOCTEH, MapauIeNIbHBIX MPSIMBIX (OTPE3KOB), 1 06.09
/529451
CepelMHbl OTpEe3Ka
[TonsATHA: epecekaronmecs MI0CKOCTH, 1 11.09 https://urok.1sept.ru/article
MepEeCceKaroIINecs MpsMasi U TIOCKOCTh ' s/673209
https://foxford.ru/wiki/mat
AKCHOMBI CTEPEOMETPUHU 1 13.09 ematika/aksiomy-
stereometrii
https://foxford.ru/wiki/mat
HexoTopslie creacTBust u3 akCuom 1 18.09 ematika/aksiomy-
stereometrii
https://foxford.ru/wiki/mat
AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX 1 20.09 ematika/aksiomy-
stereometrii
https://foxford.ru/wiki/mat
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX 1 25.09 ematika/aksiomy-
stereometrii
3HaKOMCTBO C MHOTOI'paHHUKAaMH, H300paxKeHue https://znanio.ru/media/ele
MHOTOI'PAaHHUKOB Ha PUCYHKAaX, HA IPOEKIIUOHHBIX 1 27.09 ktronnoe_posobietsormir
yepTexkax mnogogrannikov-3728
HauanbHble cBeaeHus o KyOe U nupaMue, ux 1 2.10 https://resh.edu.ru/subject/|
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pa3BepTku U Mojenu. CeueHrss MHOTOTPaHHUKOB

esson/4912/conspect/2357
2/

HagannHpie CBCICHHUSA O KY6C " nupaMuac, ux

https://resh.edu.ru/subject/I

10 410 esson/4912/conspect/2357
pa3BepTku U Mojenu. CeueHrss MHOTOTPaHHUKOB o/
[TapamienpHble psMbIE B IPOCTPAHCTBE. https://resh.edu.ru/subject/|

11 9.10

[TapannenbHOCTh TpEX MPSAMBIX esson/6065/start/125651/
. https://resh.edu.ru/subject/I

12 [TapannensHOCTH NPSIMOMN U TIIOCKOCTH 11.10 ess0n/6065/start/12565.1/
https://resh.edu.ru/subject/I

13 CkpenuBaronmecs mpsMeie 16.10 esson/6133/start/ 272668/
https://uchitelya.com/mate
matika/190148-

14 VYTIi1bl ¢ COHANPABIEHHBIMUA CTOPOHAMHU 18.10 prezentaciya-ugly-s-
sonapravlennymi-
storonami-10-klass.html

15 VYTou MeXIy mpsIMBIMHU B IPOCTPAHCTBE 23.10 https://www.uchportal.ru/l

I MEKAY TP poctp ' 0ad/25-1-0-1339
https://resh.edu.ru/subject/I

16 [TapannenbHble MIOCKOCTH 25.10 esson/6129/start/131672/

. . https://urok.1sept.ru/article

17 CBoiicTBa napajieNbHbIX INIOCKOCTEN 6.11 §/622290
https://resh.edu.ru/subject/I|

18 Terpasnp 8.11 esson/5444/start/221486/
https://multiurok.ru/files/p

19 Ky6 u mapannenenunen 13.11 rezentatsiia-parallelepiped-
i-kub.html
https://foxford.ru/wiki/mat

20 3amaun Ha MOCTPOEHHE CEUCHHI 15.11 ematika/sechenie-

parallelepipeda
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https://foxford.ru/wiki/mat

21 3ajaun Ha TOCTPOEHUE CEYCHUI 20.11 ematika/sechenie-tetraedra
Konrtponsnas padora Nel"IIpsiMble U TIIOCKOCTH B
22 npoctpancTse. [lapamienbHOCTh MPSIMBIX U 22.11
I10cKoCTEN"
https://foxford.ru/wiki/mat
23 [lepnienauKysipHBIE TIPSIMBIE B MPOCTPAHCTBE 27.11 ematika/perpendikulyarny
e-pryamye
[TapannensHble IpsAMBbIE, IEPIEHAUKYIISAPHBIE K https:/Iresh.edu.ru/subject/
24 b P > TP yip 29.11 esson/4724/conspect/2041
IIJIOCKOCTH
0/
o5 [Ipsimbie napajuienbHbIC, EPIEHAUKYIISPHBIE K 412 https://resh.edu.ru/subject/|
IUIOCKOCTH ' esson/4724/start/20411/
26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 6.12 https://resh.edu.ru/subject/|
TUIOCKOCTH ' esson/4757/start/20566/
97 [Ipu3Hak nepneHaAuKyJIAPHOCTH IIPSIMON U 11.12 https://resh.edu.ru/subject/|
TIOCKOCTH ' esson/4757/start/20566/
8 T . . 13.12 https://www.uchportal.ru/l
eopemMa 0 IpsIMOI MEePIEeHIUKYISIPHON MIOCKOCTH . 0ad/25-1-0-10052
https://resh.edu.ru/subject/I
29 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU IIIIOCKOCTH 18.12 esson/4724/conspect/2041
0/
30 T . . 20.12 https://www.uchportal.ru/l
eopemMa o0 IpsIMOI MepIeHIUKYISIPHOUN MIOCKOCTH : 0ad/25-1-0-10052
31 PaccrosiHue OT TOUKH 10 TIIIOCKOCTH, PACCTOSTHUE OT 25 12 https://resh.edu.ru/subject/|
MPSAMOM 10 TIOCKOCTH ' esson/6127/start/221519/
PaccTosiHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT https://urok.1sept.ru/article
32 . 27.12
MPSIMOU 10 INIOCKOCTH s/650395
33 Teopema o Tpex nepreHANKYIApax 8.01 https://easyen.ru/load/math
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https://easyen.ru/load/math/10_klass/teorema_o_trjokh_perpendikuljarakh/41-1-0-388

/10_Kklass/teorema_o_trjok
h_perpendikuljarakh/41-1-
0-388

https://easyen.ru/load/math
/10_Kklass/teorema_o_trjok

34 Teopema o Tpex nepreHANKYIIpax 10.01 h perpendikuljarakh/41-1-
0-388
https://foxford.ru/wiki/mat

35 Yron Mexay npsamMou ¥ II0CKOCThIO 15.01 ematika/ugol-mezhdu-
pryamoy-i-ploskostyu

36 JIByrpaHHbI yroJii, TMHEHHBIN Yroj AByrpaHHOTO 17.01 https://foxford.ru/wiki/mat

yria ' ematika/dvugrannyy-ugol

JIByrpaHHbIN yroJj, JUHEHHBIA YTOJ ABYTPAHHOTO https://foxford.ru/wiki/mat
37 22.01 .

yria ematika/dvugrannyy-ugol

38 [Ipu3Hak nepneHIuKyJIIpHOCTH ABYX IIOCKOCTEN 24.01 nitps:/iresh edu.risubject
esson/4748/start/20810/

39 [Ipu3Hak nepneHMKyIIpHOCTH JBYX IIOCKOCTEN 29.01 https:/iresh.edu.ru/subject]
esson/4748/start/20810/

40 [Ipu3Hak neprneHaUKyJIAPHOCTH ABYX IIIOCKOCTEN 31.01 nitps:/iresh edu.risubject
esson/4748/start/20810/

41 IIpssmoyronbHbIN NapasuIeenuIe] 5.02 https:/iresh.edu.ru/subject]
esson/5444/start/221486/
https://resh.edu.ru/subject/|

42 TpexrpaHHbIid yroa 7.02 esson/6063/conspect/2111
9/

. https://resh.edu.ru/subject/|

43 MuororparHsiit yrox 12.02 esson/6063/start/21120/

KonrtponsHas padora Ne2 "[lepneHauKyasipHOCTb
44 MPSIMBIX U IIJIOCKOCTEN. YTIIBI MEXIY NPSAMBIMU U 14.02

IJIOCKOCTSIMA"
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ITonsTe MHOrOrpaHHuka. I'eoMmeTpudeckoe Teo.

https://resh.edu.ru/subject/I

4 19.02
> Teopema Ditniepa 30 esson/6018/start/221550/
https://resh.edu.ru/subject/|
46 Tpu3ma 21.02 esson/5443/start/21270/
47 [Tnomaae 60KOBO M MOTHOW MOBEPXHOCTH MPSIMOKN 26.02 https://resh.edu.ru/subject/|
[PU3MEI ' esson/5443/start/21270/
https://ppt4web.ru/geometr
48 [IpoctpancrBenHas Teopema [Tudaropa 28.02 ija/prostranstvennaja-
teorema-pifagora.html
https://resh.edu.ru/subject/|
49 [Inpamunpa. IIpaBunbHas U ycedyeHHas MUpaMuIa 4.03 esson/5866/start/221576/
50 [Tnomans 60K0BOI MOBEPXHOCTH MPABMIBHON U 6.03 https://resh.edu.ru/subject/|
YCEUCHHOM MUPAMUJIBI ' esson/5866/start/221576/
https://urok.1sept.ru/article
o1 CumMMeTpHs B IPOCTPAHCTBE 11.03 5/609870
https://resh.edu.ru/subject/|
52 [TonsiTHE MPaBUIBHOTO MHOTOI'PaHHHKA 13.03 esson/4023/start/149352/
53 DNeMEeHThI CHMMETPHH MPABHIBHBIX 18.03 https://resh.edu.ru/subject/|
MHOTOIPaHHHKOB ' esson/4023/start/149352/
54 Brruncnenue s1eMeHTOB MHOTOTPAaHHUKOB: pedpa, 20.03 https://resh.edu.ru/subject/|
JMaroHalu, yTJbl ' esson/4023/start/149352/
55 KonTponbnas padora Ne3 "MuororpanHuku” 3.04
https://resh.edu.ru/subject/|
56 [Tonsarue 06 06bEMe 8.04 esson/4904/conspect/2803
35/
https://resh.edu.ru/subject/|
57 O0BEM TIPSIMOYTOIBHOTO TApAIIeIeTTUIeaa 10.04 esson/7730/conspect/2723
55/
58 O0BEM TTPU3MBI 15.04 https://foxford.ru/wiki/mat
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https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/
https://foxford.ru/wiki/matematika/volume-prizma

ematika/volume-prizma
https://foxford.ru/wiki/mat

59 O06BEM IPU3MBI 1 17.04 ematika/volume-prizma
https://foxford.ru/wiki/mat
60 O06BEM IPU3MBI 1 22.04 ps_// oxford rU/VYI /ma
ematika/volume-prizma
N https://foxford.ru/wiki/mat
61 O6bEM IHpaMu7ILI 1 24.04 ematika/volume-piramida
" https://foxford.ru/wiki/mat
62 O6bEM mapami el 1 29.04 ematika/volume-piramida
. https://foxford.ru/wiki/mat
63 O6bEM mapami el 1 6.05 ematika/volume-piramida
64 Kontposnbnas pa():f)Ta Ned "OO6BEMBI 1 8.05
MHOTOTPaHHUKOB
65 [ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3AINS 3HAHHA. 1 13.05
ITocTpoeHue ceyeHuii B MHOTOTPAaHHUKE '
[ToBTOpEeHmEe, 06001IeHNE cCTeMaTH3allvs 3HAHUH.
66 Beruncnenue paccTossHANA: MEXKy 1BYMs TOUKAMH, 1 15.05
OT TOYKH JI0 IPSMOM, OT TOYKH JI0 IJIOCKOCTH, '
MEXTy CKPEIUBAIONUMHUCS TPSIMBIMHU
67 HToroBast KOHTpoOJbHASA paboTa 1 20.05
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AINS 3HAHHM.
68 BeruncieHue yriioB: MeX Iy CKpeluBarOITIMICS 1 22,05
MPSIMBIMU, MK MIPSMON U TUIOCKOCTHIO, '
JBYTPAHHBIX YTJIOB, YTIIOB MEKAY TIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

MaremaTuka: anredpa v Hadyajga MaTeMaTHYECKOTo aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACCHI: YUEOHUK AJIs1 0011e00pa30BaTeIbHBIX OPTaHU3AINIA: 0a30BBINA U YIITYOJICHHBIH
ypoBHW/JI. C. AtanacsH u ap. - M.: [IpocBemnienue

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
Martemaruka: anreOpa v Hayalla MaTeMaTHYECKOTO aHanu3a, reometpus. ['eomerpus. 10-11

KJIacChl: 0A30BbIi U YIIYOJIEHHBIA YPOBHH: METOIUUECKHE PEKOMEHIAINH K y4eOHuKy JI.
C. Artanacsna, B. ®@. byry3osa, C. b. Kagomuesa u ap. — Mocksa: IIpocBemienue
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

1) http://school-collection.edu.ru - Exunas korexius mudpoBbix 00pa3oBaTeIbHbIX
pecypcoB

2)http://www.fipi.ru/ - dexepanbHbIi HHCTUTYT NEJArOTMYECKUX U3MEPEHUI (MaTepUabl
ETD)

3)http://www.ege.edu.ru/ - Odurmansueiii cant EI'D

4)http://mathege.ru - OTKpbITHII OaHK MaTEeMAaTHYSCKHUX 3a1a4

5)http://resh.edu.ru/ - Poccuiickas 31eKTpOHHAs KO

6)https://lib.myschool.edu.ru/ - bubnuoreka 1uppoBOoro 06pPa30BaTEILHOTO KOHTEHTA

7)https://m.edso0.ru/f2a21274 -bubnuoreka [JOK
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