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HOSACHUTEJIBHAS 3AIIUCKA

PaGouast mporpamma yue6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs mis oOydaromumxcs 10 —11
KJlaccoB pa3paborana Ha ocHOBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa
cpenHero oOmiero o0Opa3oBaHMs, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMI, MPEIbABISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHIO, W TPAAMIMNA pPOCCHICKOro oOpa3oBaHus. Peanm3aiusi mporpammbl
oOecrieunBaeT OBJIAJIEHUE KIIOYEBBIMU KOMIIETEHIMSIMH, COCTABIISIOIIMMUA OCHOBY JJISi CAMOPAa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUsl, IIEJIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
pPa3BUTHUS TUYHOCTU 00YYaIOIIUXCSL.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoOMETpUU Ha YPOBHE CpeAHEro oomero oOpa3oBaHusi 00ycioBieHa
MPAKTUYECKONH 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pPe3ylbTaTOB OOY4YEHHS] T€OMETPHUH B
HaNpaBJICHUH JUYHOCTHOTO Pa3BUTHS 00yJaromuxcs, GopMupoBaHus GyHKINOHATIHHONH MaTeMaTHIECKOM
FPaMOTHOCTH, HW3Y4YEHHUS JAPYTUX YYeOHBIX IUCHUIUIMH. Pa3BuTue y 0OydYaromMXCsl MpaBHIIbHBIX
IPECTaBICHUN O CYIIHOCTU U MPOUCXOKACHUU T€OMETPHUECKUX a0CTpaKLUii, COOTHOILICHUN PEaTbHOTO
U UJICATHHOI0, XapaKTepe OTPaKEHUsI MAaTEeMAaTUYECKOM HAyKOW SIBJICHHUM U MPOIIECCOB pealbHOro MUpA,
MeCTe TeOMETPUU B CUCTEME HAyK M POJH MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM ITO3HAHHH U B
MPAaKTHKE CIOCOOCTBYEeT (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS YyYaIIUXCS, a TaKkKe KadecTB
MBIIICHHSI, HEOOXOAUMBIX JUIS afalTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBISETCS OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEHEro 00I1Iero oopa3oBaHusl, Tak
Kak 00ecIieunBaeT BO3MOKHOCTh U3yYCHHS KaK JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH, TaK
Y TYMaHUTApHOM.

Jlornueckoe MbIIUICHHE, (HOpMUpYEeMOEe NpPH HM3YyYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX OCHOB
TEOMETPHUH U MOCTPOCHUH IENOYKH JIOTUYECKUX YTBEPKICHUN B XOJI€ PEIICHUS T€OMETPUUYECKUX 3aad,
YMCHHE BBIIBUTATh M OMPOBEPraTh THUIOTE3bI HEIOCPEICTBEHHO HCIOJB3YIOTCS TPU PEHICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHHe OpUEHTHPOBATHCS B IMPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pPOJb BO BCEX OO0IACTAX
NeSITeIbHOCTH YenoBeka. OpHeHTaIHs YeIOBEKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOANMOE yCIIOBHE
€ro COIMAIbHOTO OBITHSA, (pOopMa OTpaKEHUS OKPYKAIOIIETO MHPA, YCJIOBUE YCIENIHOTO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHMs JCUCTBUTEIBHOCTH. OmepupoBaHHWE MPOCTPAHCTBEHHBIMH OOpa3amu
0o0BeIMHSIET pa3Hble BUABI yUeOHOU U TPYAOBOHM IESATENBHOCTH, SBISETCS OJHUM U3 MPO(HEecCHOHATHHO
Ba)XHBIX Ka4yecTB, MOATOMY aKTyallbHa 3aj7a4a (OPMHUPOBAaHUS Yy OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO
MBIIUICHHUS] KaK Pa3HOBUAHOCTH 0OpPa3HOTO MBIIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOJATOTOBKE K
MPAKTHIECKOH JEITeTLHOCTH TI0 MHOTUM HaIPaBIICHUSM.

[lenp ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha 0a30BOM YypOBHE OOydeHUS —
00111e00pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE PAa3BUTHE OOYYAIOIIUXCS yepe3 o0ecredeHrue BO3MOKHOCTH
MPUOOPETEHUS U UCTOIH30BAHHS CHCTEMAaTHYECKIX TEOMETPUUECKUX 3HAHUHN U NeHCTBUH, cieln(PUIHBIX
TeOMETPHH, BO3MOKHOCTH YCIEIITHOTO MIPOIOJDKEHHS 00pa30BaHus 110 CIIEIUAIBHOCTSIM, HE CBS3aHHBIM C
MPUKIIaTHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM YpOBHE MTpeIHA3HAUEHA ISl 00YJAIOIIUXCS CPETHEH IITKOJIHI,
HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHHM HAa YpOBHE OCHOBHOTO 00Iero odpazoBaHus. Takum
obpazoM, oOyuaromuecss Ha 0a30BOM YypOBHE JIOJDKHBI OCBOWTH OOIIME MaTeMaTUYeCKHe YMEHUS,
CBsI3aHHBIE CO cHelM(UKOI reoMeTpun U HEOOXOJUMBbIE JUIsl )KU3HU B COBpeMeHHOM oOmiectBe. Kpome
9TOTO0, OHM UMEIOT BO3MOKHOCTh U3YyYUTh T€OMETPHUIO Oojiee TIyO0KOo, eClid B JalbHEHIIIEM BO3HUKHET
HEOOXOUMOCTh B TEOMETPUUECKUX 3HAHUSIX B MTPO(HECCHOHATEHOU IS TEIbHOCTH.

JIOCTIOKEHHE 1IEM OCBOSHHSI IMIPOTPaMMBbl 00ECTIEYMBACTCS] PEIICHHEM COOTBETCTBYIONIMX 3aiad.
[IpuoputeTHpiMu 3amadamMu ocBoeHHUs Kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—11 kiaccax
SIBIISTFOTCSL:
dbopMupOBaHUE MPECTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIBTYPBI H OCO3HAHHE €€ B3aMMOCBSI3U
C OKPYKAIOIUM MUPOM;
dbopMupOBaHHE TPEJICTABICHUS O MHOTOTPpAaHHUKAX M Telax BpalleHUS Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIONINX OMMCHIBATh M U3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHPA,



(dopMHpOBaHUE YMEHHUS PACIIO3HABATH HA YEPTEXkKax, MOJIENAX U B pealbHOM MUPE MHOTOTPaHHHUKH U TeJa
BPALICHHUS;

OBJIa/ICHUE METOJJaMH PELICHHS 3a/1a4 Ha MOCTPOSHUS Ha M300PaKEHUAX MPOCTPAHCTBEHHBIX (UTY;
(opMHpOBaHUE YMEHHUS OLIEPUPOBATh OCHOBHBIMM MOHATHSIMH O MHOTOTPAaHHHUKAX U TeJaxX BpaILleHUs U UX
OCHOBHBLIMH CBOMCTBaMH;

OBJIQ/ICHUE aIrOpPUTMAaMM pEIIEeHUs OCHOBHBIX THIIOB 3ajady; (OPMUPOBAHME YMEHHUS IPOBOIUTH
HECJIOKHBIE JI0Ka3aTEIbHBIE PACCY)KIEHUS B XOJE pPEIICHUS CTEPEOMETPUYECKUX 3aJad M 3a4ad C
IPAaKTUYECKUM COJCPKAHUEM;

pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs, T03HaBaTeIbHOW aKTHBHOCTH,
UCCIIEI0BATEIbCKUX YMEHUHN, KpUTUUHOCTH MBIIUIEHUS;

¢dopmupoBanne (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEIIEBAaHTHOH T'€OMETPHUH: YMEHHE pPAaclo3HaBaTh
IPOSIBIIEHUS] T€OMETPUUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsX W TPH U3YYCHHH JPYIHMX YYEOHBIX TIPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTEH, (POpMyIupoBaTh UX Ha SI3bIKE I'€OMETPUM U CO3[aBaTh IEOMETPUUYECKHE MOJEIH,
IPUMEHATh OCBOCHHBII T'€OMETPHUECKUI ammapaT Uil PELICHUs MPaKTHKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJYyYE€HHBIE PE3yJIbTaThl.

OTnUYUTENBHON 0COOEHHOCTBIO IPOrPaMMBI SIBIISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUU B Hadasie
€ro H3y4eHHUs 3a/lay, peIlaeMblX Ha YPOBHE WHTYUTHBHOIO IIO3HAHMs, M ONpEAEIEHHBIM 00pazom
OopraHu3oBaHHasi padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O
MBILICHHSI, CTUMYJIMPYET IPOTEKaHHE MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K laIbHEHIIEMY U3yUEHHIO
npeaMera.

[Tpeanourenue OTAAETCS HAIIIAAHO-KOHCTPYKTUBHOMY METOJy OOyueHHs, TO €CTh TEOPETHUYECKUe
3HaHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-IIPAKTHUYECKON HesTenbHOCTU. Pa3ButHe
IPOCTPAHCTBEHHBIX MPEICTABICHUN Yy yJyaluxcs B Kypce CTEpEOMETpUN MPOBOJIUTCA 3a CUET pelleHHs
3aJad Ha CO3/IaHUE TPOCTPAHCTBEHHBIX 00pa30oB M 3a/Jad Ha OINEPUPOBAHHME IMPOCTPAHCTBEHHBIMHU
obpazamu. CoznaHue obpa3a IPOBOJUTCS C ONOPOW Ha HArJSAHOCTb, a ONEpUpOBaHME 0Opa3oM — B
YCIIOBUSAX OTBJIEYEHHUS OT HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHHs! €0 UCXOJHOI'O COJIep KAHUS.

OcHoBHbIE cojiepkarenbHble TMHUKM Kypca «['eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKN,
«[IpstMble U MIIOCKOCTH B IPOCTpaHCTBEY, «Tena BpaieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
®opMuUpoOBaHUE JJOTUYECKUX YMEHUHN pacHpelesIseTcs He TOJIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U 110
rojgam oOy4eHus Ha YpOBHE CpeHEro 00IIero 00pa3oBaHusl.

Copnepxanune oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHHUS paboueit
IpOTpaMMBbl, pacipeAeIEHHBIM M0 T0/1aM 00y4eHUsl, CTPYKTYpPUPOBAHO TAKMM 00pa3oM, 4ToObI OBIaIeHUE
F€OMETPUUECKUMHU TOHSTUSAMHU U HaBbIKAMH OCYIIECTBIISJIOCH IOCIEAOBATEIbHO U MOCTYINATENbHO, C
COOJIIOJICHEM NPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHWS BKJIIOYAJINCh B OOIIYIO CHCTEMY
FEOMETPUUECKUX MPEJICTaBICHUM oO0yJarommxcs, pacmupsiss U yriayomsss e€, oOpa3ys MNpouHbIe
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenue reomerpun otBoautes 2 yaca B Hefento B 10 kimacce u 1 gac B Henenro B 11 knacce, Bcero
3a 1Ba roga ooydenus - 102 yueOHBIX daca.
COJEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC
IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE



OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TJIOCKOCTb, MpOcTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHH U CIIECICTBUS U3 HUX.

B3anMmHOe pacnosnoxkeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, IMapalUIC/IbHBIE H
CKpeluuBaroImuecs npsamele. [lapamienbHOCTh NPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: MapajuIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE; NapAIIEIBHOCTD TPEX NPSMBIX; 1APAJUIEIBbHOCTD IIPAMOM U IVIOCKOCTH. YTUIBI €
COHAIIPABJIICHHBIMU CTOPOHAMH; YIOJI MEKIY NPSAMBIMHM B IIPOCTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN:
napajulebHble IUIOCKOCTH; CBOMCTBA IApajUICNbHBIX IUIOCKOCTEH. I[IpocTeiime npocTpaHCTBEHHbIE
(GuUrypsl Ha MJIOCKOCTU: TETPa’ap, KyO, Mapajuiesaenunes]; IoCTPOSHUE CeYEeHUH.

[lepneHquKyISIPHOCTD IPSIMOM U INIOCKOCTU: IIEPIICHAUKYJIIPHBIE IIPSAMBIE B IPOCTPAHCTBE, IIPSIMBIC
napaJuleJIbHbIE U NIEPIEHANKYIISIPHBIC K IITIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM U TUIOCKOCTH,
TeopeMa O IPSIMOM INEPIEHAUKYIIPHOU INIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXKAYy INPsSAMOU U
IUIOCKOCTBIO; BYTPaHHBIA yroJl, JUHEWHBIA yrosl IBYrpaHHOro yria. IlepneHaukynsp M HakJIOHHBIE:
paccTosiHHe OT TOYKM JI0 TUIOCKOCTH, PACCTOSHUE OT HPSAMOM JO IJIOCKOCTH, MPOEKIus (urypsl Ha
IUIOCKOCTh. llepneHauKyasspHOCTh IJIOCKOCTEH: MpPU3HAK IEPHEHAMKYISPHOCTH JABYX IUIOCKOCTEH.
Teopema o0 TpEX NepHEHAUKYISAPaAX.

MHOrorpaHHuKH

IloHsAiTHE MHOIOrpaHHMKA, OCHOBHBIC JJIEMEHTBI MHOI'OTPAaHHUKA, BBIIYKJIBIE W HEBBIITYKJIbIC
MHOTOTPaHHMKY; pa3BEPTKa MHOrorpanHuka. [Ipuzma: N-yroapHas npusma; rpaHd U OCHOBaHUS IIPU3MBIL;
npsiMasi M HakKJIOHHAs MpU3Mbl; OOKOBass M IOJIHAas MOBEpXHOCTh mpusMbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN NTapaJuIeIeIUIE U €ro cBoicTBa. Ilupamua: N-yroapHas nupamuia, rpaHd U OCHOBaHUE
NUpaMu/Ibl; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMU/Ib; IIPaBUIIbHAS U yCEUEHHAS MUpaMKia. DJIE€MEHThI
IpU3MBbl U upamubl. [IpaBuibHbIE MHOTOINPaHHUKH: TIOHATHE IPABUIIBHOTO MHOTOTPAHHMKA; IPABUIIbHAS
npu3sMa U MpaBUiIbHAs NMUPaMKAA; IPAaBUIbHAs TPEYrojibHas NMUpaMuia U MPaBUIbHBIA TETpasap; KyO.
[TpencraBineHne o MpaBUWIIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JoAeKadap U ukocasap. CedeHus NpU3MBbl U
IAPaMUBL.

CuMMeTpHs B NPOCTPAHCTBE: CUMMETPHsI OTHOCUTENBHO TOYKH, NMPSAMOM, IUNIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPAMHUJIAX, TAPAJUICIEIIUIEIAX, IPAaBUIIBHBIX MHOTOIPaHHUKAX.

Brruncienue 931eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHand, yriael. llmomans OokoBoi
IOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MNPSMON HPU3MBI, IJIOLIAJb OCHOBAHUM, TeopemMa O OOKOBOM
MOBEPXHOCTH NMPSAMOH npu3Mbl. [110111a16 00K0BOI MOBEPXHOCTH M TOBEPXHOCTH MPABIIILHON MIUPAMU/IHI,
TeopeMa o IuIoImaan yceuéHHoi nupamusl. [Tonstue 06 06béme. O6bEM MUpaMHIbl, TPU3MBI.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMu
HOJOOHBIX Tell.

11 KUIIACC

Tena Bpamenus

[MunuHapuueckas  MOBEPXHOCTb,  OOpasyolue  HWIMHAPUYECKOW  MOBEPXHOCTH,  OCh
WIMHAPUYECKOW MoBepxHOCTH. L{mnuuap: ocHoBaHMs M OOKOBas MOBEPXHOCTb, 0Opa3yolias U OcCh;
TUTOIAAbh OOKOBO M TIOITHOM MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolnue KOHMYECKONW MOBEPXHOCTH, OCh M BEpIIMHA KOHHMYECKOU
noBepxHocTu. KOHyC: OCHOBaHME W BepIIMHA, O0pa3ylooIlias M OCh, IUIONIaJb OOKOBOW W TOJIHOU
MOBEPXHOCTH. Y C€UEHHBIN KOHYC: 00pa3yIolIre U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1ieHTp, paanyc, TuaMeTp; TUIOMAAb TTOBEPXHOCTH cdephl. B3anmHoe pacnonoxenne
cdepsbl U IOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; IIomaab chepsbl.

N300pakeHre Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka mmHpa 1 KOHyca.

KomOuHnammu e BpaeHus 1 MHOTOrpaHHUKOB. MHOTOrpaHHMK, OITMCaHHBIN OK0JI0 cepsl; chepa,
BIIMCaHHAas B MHOI'OI'PAHHUK, UJIN TCJIO BpalllCHUA.

[Tousitue 06 06véMe. OcHOBHBIE CBONCTBa 00BEMOB Tesl. Teopema 006 00BEME MPSIMOYTOJIBHOTO
napajuiesenunena u cieAcTsus u3 He€. O0bEM HMIMHIIpa, KoHyca. O0bEM 11apa U mIomaas cGepsl.



[TonoGuble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IJIOMIAIIMHU TOBEPXHOCTEH, 00bEMaMu
[MOJOOHBIX TEIL.

Ceuenuns mwinHApa (HapauieIbHO W NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHYyca (MapajljiesIbHOE
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUs 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B IpOCTpaHCTBE. CI0KEHUE U BBIYNTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha uucio. Pasnokenue BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. lIpaBuio mapaienenumnena.
Pemenue 3amay, CBSI3aHHBIX C IPUMEHEHUEM IPaBUII AEUCTBHN ¢ BekTopamHu. [IpsmoyromnpHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopaunars! Bekropa. [Ipocreiiine 3a1aun B KOOpaAuHATaX. YTOJI MEXAY
BeKTOpaMH. CKasipHOE NMPOU3BEACHUE BEKTOPOB. BhIunciaeHe yriioB MEX 1y IPSAMBIMHU U INIOCKOCTSAMH.
KoopaunaTHO-BEKTOPHBII METOA IIPHU PELLIEHUH F€OMETPUUYECKUX 3a1a4.

IIVIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIbTATbBI

JIuuyHOCTHBIE  pe3y/lbTaThl OCBOEHHUS IporpamMMmbl  yuyeOHOro mpeamera «MaremaTuka»
XapaKTePU3YIOTCS:

I'pazkiaHckoe BOCIUTaHME:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOW MO3UIMK O0YYaromerocsi Kak akTHUBHOTO M OTBETCTBEHHOT'O
YjleHa POCCHUHCKOro OOIIECTBa, IMPEICTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHHUMU, MIPOIEIYp IPakIaHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI | TIp.), YMEHUEM
B3aUMO/ICHICTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH € UX (DYHKLUSAMHU U Ha3HAUEHUEM.

I[MaTpuoTNyecKkoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO POCCUICKON TI'pakJaHCKOH HAECHTUYHOCTH, YBAXXEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCHUHCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTI)KEHUSM POCCHUCKHX
MaTeMaTHKOB M POCCUHCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTH)KEHUI B IPyrux
HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja; c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOr0 IMOBEJEHHs, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUH HAayKd U
NeSITeTbHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/1a B IIOCTPOECHUE YCTONYNBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs JCTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, peIIeHUH, pacCykXI€HHI; BOCIPUUMYHBOCTHIO K MATEMAaTHUECKUM aCIIEKTaM pa3IMyHbIX
BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHUsSI NMPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax 3/J0pOBOTO U
6e3omacHoro obpasa KH3HH, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 3J0POBBIO (340pOBOE MUTAHME,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (u3nueckas aKTUBHOCTH); (PU3MUECKOro
COBEpPILEHCTBOBAHUS, ITPU 3aHATHUSIX CIIOPTUBHO-030POBUTENBHON AEATEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIO0Ms; MHTEPECOM K pa3iMyHbIM cdepam
npodeCCHOHATHLHOMN AEATEIbHOCTH, CBI3aHHBIM C MATEMATHKOMN 1 €€ IPUIIOKEHUSIMH, YMEHUEM COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymel mnpodeccuu M peaar30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IIIaHBI,
TOTOBHOCTBIO U CITIOCOOHOCTBIO K MaTEMaTHUECKOMY 00pa30BaHMIO U CaMOOOPAa30BAHUIO Ha MPOTSKEHUH
BCEH KM3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHHM MPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKOi
HaIpaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJIbTYphl, IOHMMaHHUEM  BJIHSHHS  COIHMAIBLHO-
SKOHOMHYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHON CPeibl, OCO3HAHUEM TII00aJIBHOTO
XapakTepa HKOJIOTHYECKUX IPOoOJIeM; OpWEHTAlMel Ha TNPHUMEHEHHWE MaTeMaTHUeCKUX 3HAHWUU IS



pelIeHus 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpe/bl, TUIAHUPOBAHUS TOCTYNKOB U OICHKH MX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPY>KAIOUIEH CPEIbI.

I{eHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS
HAyKW W OOIIECTBEHHOHN MPaKTUKHU, TTOHMMAaHUEM MaTEeMaTHYeCKOW HAayKH Kak cepbl deIoBeuecKoin
JIeATEIbHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTUS LMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKU U MaTEMaTUYECKOUN KyJIbTYpOl KaK CpEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIIATh
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOCHHS TNPOrpaMMbl ydeOHOro mpeamera «MaremaTHka»
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCliCMUAMY, VHUBEPCATIbHbIMU
KOMMYHUKAMUSHBIMU OCLICMBUAMU, YHUBEPCATbHIMU PE2YAAMUGHBIMU 0eUCMBUAMU.

1) Vnuusepcanvuvie nosnasamenwvnvle Oeticmeus, obecneuusarom Gopmuposanue OA3068bIX
KOZHUMUBHBIX NPOYECCO8 00YUAOuWUxXcs (0C80eHUue MeMOo008 NO3HAHUS OKPYIHCAIOUe20 MUpPA, NPUMeHeHUe
JI02UHECKUX, UCCLe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

BBUIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHHUIA MEXy MOHATUSAMH; (OPMYIUPOBATH OINPECIICHUS MTOHATHIA; yCTaHABINBATH CYIIECTBEHHBIH
MpU3HAK KIaCCHU(PUKAIMU, OCHOBaHHUS JJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOJIUMOTO aHAIIN3a;
BOCIIPHHUMATh, (OPMYIMPOBAaTh U NPeoOpa3OBHIBATH CYKICHUS: YTBEPAHTEIbHBIE M OTpULIATEILHBIC,
€MHUYHBIC, YaCTHBIE U 0OIIUE; YCIOBHEIE;

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpedHMs B (akrax, HTaHHBIX,
HAOMIONIEHUSAIX M YTBEPXKACHUAX; TMpeAsiaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeJIaTh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHU,
YMO3AKJIFOUEHUH 10 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIHO TOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (IIPSIMbIE U OT TPOTUBHOTO),
BBICTPAaWBaTh apryMEHTALNIO, MPHBOJUTH MPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BHIBOJIBI;

BbIOMpaTh croco0 perieHusl yueOHOW 3ajauM (CpaBHMBAaTh HECKOJIBKO BApHMAHTOB PELIEHUS, BHIOMpPATh
HanOoJiee MOAXOAMUN ¢ yYETOM CaMOCTOSITETILHO BIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciaegoBaTebcKue AeiicTBUS:

UCIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUN HMHCTPYMEHT MO3HAaHUsA; (HOpMyIUpOBaTh BOIPOCHI,
GuKCUpyOIINe MPOTUBOPEUNE, MPOOIIEMy, YCTaHABIMBATH HCKOMOE M JTaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTh CaMOCTOSITETIPHO ~CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HWCCIEIOBaHUE TI0 YCTAaHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEKTa, SBJIEHUS, NpOIlecca, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (POpMYJIHpOBaTh 00OOIIEHUS U BBIBO/BI O pe3yibTaTaM MpPOBEIEHHOIO HaOIIOAEHuUS,
UCCIIEIOBaHMS, OLIEHUBATH JOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIbTATOB, BEIBOJOB M 0000IICHHI;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCa, a TAKIKE BBIJIBUTATh MIPEAIOI0KEHUS O €r0 Pa3BUTHU B
HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH Ae(pUIINTH HH(GOPMAIIMH, JAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOIIPOC U JUTS PEIICHHS 3a/1a4H,
BbIOMpaTh WH(GOPMALMIO U3 HCTOYHUKOB PA3TMYHBIX THUIIOB, aHAIM3HPOBATh, CUCTEMATHU3HPOBATh W
UHTEPIPETHPOBATH MHPOPMAITUIO Pa3THYHBIX BHIOB U ()OPM MIPEIICTABIICHHS,

CTPYKTYpUPOBATh HH(OPMAILIHIO, IPEJICTABIATH €€ B Pa3IMUHBIX (opMax, UITIOCTPUPOBATEH TpadUIEeCKH;
OILIEHUBATh HAAEKHOCTH HH(DOPMAIIHH MO CAMOCTOSTEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvhvie KOMMYHUKaAmMUuHwle Oelicmeus, 00ecneuusarom coopMupo8aHHOCmb
COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

O0menue:



BOCIIPUHUMATEH U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBHM C YCJIOBHSIMH M IEISIMH OOIIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, 1aBaTh IMMOSICHEHUS 110
XOJy peIleHus 3a/Jau, KOMMEHTHPOBATh MOTYyICHHBIN PE3yIbTarT;
B X0JI¢ 00CYKJICHHSI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TeMbI, IPOOJIEMBI, pelIaeMoi 3a1auHu,
BBICKA3bIBaTh WJICH, HAICJICHHBIC Ha TMOWCK PEIICHHUS;, COIOCTABISTH CBOHM CYXACHHS C CYXICHUSIMHU
JPYTrUX YYacTHUKOB JHAajora, OOHApYXHBAaTh pa3jIMude W CXOJICTBO IMO3MIMW; B KOPPEKTHOH (opme
(dbopMynHUpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;
NPECTaBIISTh PE3yNIbTaThl PEIICHUsI 3a]au, YKCIICPUMEHTA, UCCIIEIOBAHHS, MPOCKTa; CaMOCTOSTEIHHO
BBIOMPATh (OPMAT BBICTYIUICHHUS C YIETOM 3a7a4 MPE3EHTALUU U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHuyecTBo:
MOHMMATh W HCIIOJB30BATh MPEHMYIIECTBA KOMAHJAHOW W WHIUBUAYATHHOW pabOTHI MPH pEIICHUN
y4eOHBIX 3a]a4; MPUHUMATh 11eJTb COBMECTHOH JIEATEIILHOCTH, TUNIAHMPOBATh OPTaHU3AIIUI0 COBMECTHOMN
paboThI, pacpeIeNIATh BUIBI pad0T, TOTOBAPUBATHCS, 00CYKIATh IPOIECC U PE3YIbTAT pabOThI; 0000IIaTh
MHEHHS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B TPYMITOBEIX (hopMax paboThl (00CykIeHUsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMbD» U UHBIC);
BBINOJIHATh CBOI 4acTh PabOThl U KOOPIWHHPOBATH CBOM JCHCTBUS C JPYIMMH YICHAMH KOMAaHIIbI,
OIICHUBATh KAYECTBO CBOETO BKJIAAa B OOIIHIA TIPOAYKT 110 KPUTEPHAM, CHOPMYIMPOBAHHBIM YIaCTHUKAMUA
B3aUMO/ICHCTBHSI.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, o0bOecneuusaiom @GOPMUPOSAHUE CMBLCIOBHIX
YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHIU.

Camoopranusauus:
COCTABJIATH TIAH, AJITOPUTM PELICHUS 33]]auH, BRIOUPATh CIIOCO0 PEIICHUS ¢ y4ETOM HMEIOIIHXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
yu€TOM HOBOI MH(OpMAILIUH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU TI03HABATCIBLHOW peIIeKCHM KaK OCO3HAHUS COBEPIIAEMBbIX JICHCTBUU |
MBICJIUTENIBHBIX MPOIECCOB, HMX PE3YJbTAaTOB; BIAJAETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara peleHus] MaTeMaTHYeCKON 3aauu;
NPEJBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEUICHUW 3a]a4d, BHOCHTh KOPPEKTHBBI B
JESTEIIbHOCTh Ha OCHOBE HOBBIX 00CTOSITEIILCTB, TAHHBIX, HAWJCHHBIX OMIUOOK, BBISIBJICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBHUE pE3yJabTaTa LETHU M YCJIOBUAM, OOBSICHATH MNPUYMHBI JOCTIIKEHUS WIH
HEJOCTH)KCHHS PE3YJbTATOB JISATSIIBHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

HpI/IMerlTb AKCUOMBI CTCPECOMETPUHN U CICACTBHUA U3 HUX ITPU PCHICHUH TCOMETPHUICCKUX 3aaaY.

OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccuguupoBaTs B3aMMHO€E pacrioIoKEeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh NOHATHIAMHU: JIBYTPAHHBIA YTOJI, TpaHH ABYTPAHHOTO yIia, pe0po JBYTPaHHOTO YIia;
JIMHENHBIN YroJl ABYTPAHHOIO yIia; IpalyCHas Mepa IBYTrPaHHOIO YIJIa.

OnepupoBaTh NOHATUSIMHU: MHOTOTPAaHHMK, BBIMYKJIBIM M HEBBITYKJIBII MHOTOTPAaHHUK, 3JIE€MEHTHI
MHOI'OrpaHHHKa, HpaBI/IJ'II)Hblf/'I MHOTI'OI'paHHUK.

Pacno3naBate OCHOBHBIE BHABI MHOTOTPAHHUKOB (MUpaMuia; MpU3Ma, HPSIMOYTOJIbHBIN
napajuiesaenumnes, Kyo).

KnaccugpunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBAaHUS Ui KJIAacCU(PHUKAIMU (BBITYKJIbIE U
HEBBIITYKJIBIE MHOTOTPaHHHUKH, IPABUJIIBHBIC MHOTIOTPpaHHHUKHU, MPAMBIC W HAKJIOHHBIC IIPU3MBEIL,
napauIeIenUIE/bl).

OHepI/IPOBaTI) IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSCHH, UCTIONIB3YSI METO]I CIIE/IOB.

CTpOI/ITL CCUCHUA MHOT'OI'PAaHHUKOB METOAOM CJICIOB, BBIIIOJIHATDH (BI)IHOCHI)IG) IIJIOCKUEC YEPTCIKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.



Pemate 3amaun Ha HaXOXICHHE TEOMETPUYECKHUX BEJIMYMH 10 OOpa3llaM WM ajJroOpuTMam,
IPUMEHSST N3BECTHBIC AHAIUTHUYECKUE METOABI IIPU PEIICHUN CTAHJAPTHBIX MaTeMaTHMUYECKUX 3a/1ad Ha
BBIUMCJIEHUE PACCTOSIHUM MEXKIy ABYMs TOUKaMH, OT TOUKH JIO MPSAMOM, OT TOUKH 10 INIOCKOCTH, MEXKAY
CKPELIMBAOILUMUCS MPSIMBIMH.

Pemarte 3amauM Ha HaAXO0XKIEHUE TIE€OMETPUUECKMX BEJIMYMH IO 00pa3laM WIH aIrOpUTMaM,
IPUMEHSS] N3BECTHBIE AHAIMTHUYECKUE METOAbI IIPU PEIICHUM CTAHJAPTHBIX MaTeMaTHUYECKUX 3a/ad Ha
BBIUMCJIEHUE YIJIOB MEXY CKPELIMBAIOIIMMUCS MPSIMBIMU, MEXIY NPSAMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYI'PaHHBIX YIJIOB.

Bbraucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, NHpamMuua) ¢
npUMeHeHHeM (OpMYN; BBIYHUCIATH COOTHOLIEHUS MEXIYy IUIOIAASMHU IOBEpXHOCTEH, 00bEéMamu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSIMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHT,
0Cb U IIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATh HHGPOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpuMeHsaTh TreoMeTpuyeckue (QaxThl Ui PELICHUs] CTEPEOMETPUUECKUX 3a/ad, MPEAIoaratoumx
HECKOJIbKO LIaroB pPeLIeHUs], €CIIM YCIIOBUSI IPUMEHEHNUS 3a/IaHbl B IBHOM (opMe.

[TpuMeHsTH NpocTeiiine NporpaMMHbIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU
pELIEHUH CTEPEOMETPUUECKHUX 3a/1a4.

[TpuBOANTE TpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEHl B NPUPOJAE U >KU3HU, PACIO3HABATH
IPOSIBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[TprMeHATH NOydeHHbIE 3HaHUS Ha MPAKTUKE: aHAIM3UPOBATh PEalIbHbIE CUTYyallud M MPUMEHSTh
U3YYEHHbIE IMOHATUS B IPOLIECCE IOHUCKA PEIIEHHs MaTeMaTH4eCKu CHOPMYJIMPOBAHHON HPOOJIEMBI,
MOJENIUPOBaTh peajbHbIC CUTYallMM Ha $3bIKE T'E€OMETPUH, HCCIEN0BaTh IOCTPOEHHBIE MOJENU C
UCIIOJIb30BaHNEM I€OMETPUUECKHX MOHATUHN U TEOPEM, alapara aare0pbl; perarb IpaKTHYECKUE 3aJauH,
CBSI3aHHBIE C HAX0XKJIEHUEM I'€OMETPUUECKUX BEIUYUH.

11 KUIIACC

OnepupoBaTh MNOHATHSMM: LWIMHJIPUYECKAas IIOBEPXHOCTh, O0Opa3yroliue LUIMHIPUYECKON
IOBEPXHOCTH; IMJIMHP; KOHUYECKas IMOBEPXHOCTb, O0Opa3yrollne KOHMYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

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

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHITHUSIMU: IIAPOBONW CETMEHT, OCHOBAaHUE CEIrMEHTAa, BHICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBAaHME LIAPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJI0S; IAPOBOM CEKTOP.

Boruncnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH TeJd BpallleHUs, TEeOMETPUYECKHX Tel ¢
npUMEHEeHHEeM (OopMyIL.

OnepupoBaTh NOHATHSIMHI: MHOTOTPaHHUK, BIMCAHHBIN B cepy U ONHMCAaHHBIN 0K0JI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIuncnsTe COOTHOLIEHUS MEXKY IIJIOLIAASIMU TOBEPXHOCTEN U 00BbEMaMK MOAOOHBIX TEI.

N300paxkaTh n3ydyaemble GUTYphl OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUJI CBEPXY,
cOOKY, CHU3Y; CTPOUTbH CEUCHHMsI TEJI BPALLICHHS.

W3Bnekatb, WHTEPHPETUPOBATH U MNpPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEMCTBYS CII0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUS BEKTOPA Ha YHCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMM OHH 00JIaatoT.

[TpyMeHsTh paBUIIO NapaIeenuIea.

OnepupoBaTh MOHATHSMH: JEKapTOBBI KOOPIMHATHI B NPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXY BEKTOPaMH, CKAISIPHOE POU3BEACHHUE BEKTOPOB,
KOJUTMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBHI.



Haxoauts cymMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MKy BEKTOPAMHU, CKAIIIPHOE
IIPOU3BEJIEHUE, PACKIAABIBATE BEKTOP I10 ABYM HEKOJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBON CUCTEME KOOPAUHAT.

[TpumensaTh reoMeTpuyeckre (GaxThl A1 PELICHUs] CTEPEOMETPHUECKUX 3a/1ad, MpeIoIarariinx
HECKOJIBKO LIaroB PEIICHHs, €CITU YCIIOBHI IPUMEHEHU 3a/1aHbl B SIBHOU (opMme.

Pemats npocreiiniyie reoOMeTpUYECKHE 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA.

Pewats 3a1aun Ha 10Ka3aTENbCTBO MAaTEMATHYECKUX OTHOLICHUN M HaXOXACHUE I€OMETPUUECKUX
BEJIMYMH 10 00pa3liaM WM aJIrOpuTMaM, HPUMEHssT U3BECTHbIE METOJbl NPU PELICHUU CTaHIApTHBIX
MaTEeMaTUYECKHX 3a/]1a4.

[TpuMeHATh npocTeHIINE IPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU
peLIeHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOoIMTE IPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE W KHU3HHU, PaCIO3HABaTh
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

[TpyMeHATH MOJIy4E€HHBIE 3HAHWs HA IPAKTUKE: aHAJU3UPOBATH PEANIbHBIE CUTYallud U IPUMEHATH
U3yYCHHBIC TOHATHA B MpPOIECCEe MOUCKA PEUICHHsS MaTeMaTHYeCKH CPOPMYIHPOBAHHOW MpPOOIEMBI,
MOJECIIMPOBATh DPEAIbHBIC CUTYyallMM Ha s3bIKE I'COMETPUU, HUCCIECNOBATH IIOCTPOCHHBIE MOZCIH C
UCIIOJIb30BaHUEM I€OMETPUUECKHX MOHATUH U TEOPEM, almapara aareOpbl; perarb NpakTHIECKUe 3a/1a4H,
CBSA3aHHBIC C HAXO0XKICHUEM I€OMETPUYECKUX BEIIUYHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC

Ne HaumenoBanue pa3zienoB v TeM NporpaMmbl ‘ KommuectBo wacos ‘ DnekTpoHHbIE (IUGPOBEIE)

n/n Beero|| KourposbHbie [IpakTuuecKue obpazoBatenbHbIE PeCypChI

paboThl paboThI
‘1 ”BBGI[CHI/IC B CTEPEOMETPHUIO H 10 H H H ‘
2 [Ipsimble u TUIO0CKOCTH B nTpocTpaHcTBe. [lapamienbHocTb 12 1
OPSIMBIX | IIJIOCKOCTEH

‘3 ”Hepl‘[eHI[I/IKyJ'I}IpHOCTL MPSAMBIX U IJIOCKOCTEH H 12 H H H ‘
‘4 ||Vrm.1 MEX1y PSMBIMH U TJIOCKOCTSIMU H 10 H 1 H H ‘
‘5 ”MHOFOFpaHHI/IKI/I H 11 H 1 H H ‘
‘6 ||O6LéMLI MHOTOTPaHHUKOB H 9 H 1 H H ‘
‘7 ”HOBTOpeHI/IeI CEYEHMS, PACCTOSIHUS U YTJIbI H 4 H 1 H H ‘
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




INOYPOYHOE IIJIAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KomnnuectBo yacos | ara DIIEKTPOHHBIE
n/n Beero || Kontponsnsle || ITpaktuuec || A3YICHAA midposbie
paboThl  ||Kue paboThI obpazoBatelbHbIe
pecypchl
1 ||OcHoBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, IIPsIMAsi, TUIOCKOCTh, TPOCTPAHCTRO. 1 5.09
[TpaBuna nzo0pakeHust Ha pUCYHKaX: U300paKeHUs MIIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2  |[[TonsTHS: IEpeceKaroIMecs TIOCKOCTH, IEPECeKAIOINecs mpsmast 1 1 7.09
IIJI0OCKOCTh
3 |[[TonsTHs: nepeceKarouecs MIOCKOCTH, epeceKaroIuecs npsamas u 1 12.09
IIJIOCKOCTH
4 |3HaKOMCTBO ¢ MHOI'OI'paHHUKaMHM, U300paKeHHEe MHOTOI'PaHHUKOB Ha 1 14.09
PUCYHKAaX, Ha IIPOECKIIMOHHBIX YepTekKax
5 ||HauanbpHble cBeneHUs 0 KyOe U mUpaMue, UX pa3BEPTKU U Mojenu. CeueHus 1 19.09
MHOI'OI'PAaHHUKOB
6 |[HayambHble cBeneHMs 0 KyOe U mMpamMuie, UX pa3BEPTKU U Mozenu. CeueHus 1 21.09
MHOT'OI'PAHHUKOB
7 |[TonsiTe 06 akCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1 26.09
CTEPEOMETPUH U CIECACTBUSA U3 HUX
8 |[[TonsiTHE 00 aKCHOMATHYECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI 1 28.09
CTEPEOMETPUH U CIEACTBUSA U3 HUX
9 |[[TonsTHe 00 aKCHOMATUYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI 1 3.10
CTEPEOMETPUH U CIEACTBUSA U3 HUX
10 |[TonsiTme 06 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: AKCHOMBI 1 5.10
CTEPEOMETPUH U CIEACTBUSA U3 HUX
11 |[B3aumHOe pacnosioskeHre IPSIMbIX B IPOCTPAHCTBE: MEepeceKaroecs, 1 17.10
NapajuleIbHbIE U CKPEILUBAIOIIUECS IIPSAMBIE




Ne Tema ypoxka KonunuecTBo vacoB ‘ Jata DIIEKTPOHHBIE
n/m Beero || Kontponbubie || [Tpaktuuec | A3YICHIA nudpoBee
paGoTHI KHe paGoTHI o0pa3oBaTebHbIE
pecypcesl

12 |[TapamienbHOCTb NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE: NapauleIbHbIE 1 19.10

IpsIMbIE B IIPOCTPAHCTBE; NapaUIEIbHOCTh TPEX MPAMBIX
13 |[TapamienbHOCTH MPSIMBIX U IJIOCKOCTEH B mpocTpancTse: [lapamienbHOCTh 1 24.10

IIPSIMOM U TNIOCKOCTH
‘14 HanH C COHAIPABJICHHBIMHA CTOPOHAMH H 1 H H H 26.10 H ‘
‘15 HYFOH MEXy IPSMBIMU B IIPOCTPAHCTBE H 1 H H H 31.10 H ‘
‘16 HYFOH MEXy IPSMBIMU B IIPOCTPAHCTBE H 1 H H H 2.11 H ‘
‘17 HHapanﬂenLHOCTL IJIOCKOCTEH: mapaienbHble MIOCKOCTH H 1 H H H 7.11 H ‘
‘18 HCBOIZCTBa NapajuIesIbHbIX IUIOCKOCTEN H 1 H H H 9.11 H ‘
19 |[IpocTeiimme npocTpaHCTBEHHBIE (GUTYPBI HA IMIJIOCKOCTU: TETpa’JIp, KyO, 1 14.11

napaJiesenumne]
20 |Moctpoenue ceuenmii | 1 | [ | 1611 | |
‘21 HHOCTpOGHI/Ie CeueHH H 1 H H H 28.11 H ‘
22 |KontposnbHas pabota o TeMe "lIpsiMble U MIOCKOCTH B IPOCTPAHCTBE. 1 1 30.11

[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN"
23 |[[TepneHOUKYISPHOCTD MPSMON U TUIOCKOCTH: MEPIIEHANKYIISPHBIE MPSIMBIE B 1 5.12

IIPOCTPAHCTBE
‘24 HHpHMLIe NapauleNIbHbIE U NEPIIEHIUKYIIIPHBIE K IITIOCKOCTH H 1 H H H 7.12 H ‘
‘25 HHpSIMBIG [apaJuleIbHbIE U MEPIEHIUKYIISIPHEIE K INIOCKOCTH H 1 H H H 12.12 H ‘
‘26 HHpI/ISHaK NEPIEeHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH H 1 H H H 14.12 H ‘
‘27 HHpI/ISHaK MEPHEHAUKYIISIPHOCTH MTPSMOM U TUNIOCKOCTH H 1 H H H 19.12 H ‘
‘28 HTeopeMa 0 NPAMOY MEPIEHAUKYIISIPHOMN IIIIOCKOCTH H 1 H H H 21.12 H ‘
‘29 HTeopeMa 0 NPAMOY NMEPIEHAUKYIISIPHON IIIIOCKOCTH H 1 H H H 26.12 H ‘
‘30 HTeopeMa 0 NPAMOY MEPIEHIUKYIISIPHOMN IIJIOCKOCTH H 1 H H H 28.12 H ’




No Tema ypoka KonnuectBo yacos ‘ ara DIIEKTPOHHBIE
n/n Beero || Kontponbubie || [Tpaktuuec | A3YICHIA nudpoBee
paGoTHI KHe paGoTHI o0pa3oBaTebHbIE
pecypcesl
31 |[[IepneHauKysp U HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 IUNIOCKOCTH, 1 9.01
paccTOsiHUE OT MPSIMON JI0 IIIIOCKOCTH
32 |[leprieHaUKYIISAp M HAKIOHHBIC: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, 1 11.01
paccTosiHue OT IPSMOM 10 TUNIOCKOCTH
33 |[[IepneHauKysp U HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 IUNIOCKOCTH, 1 16.01
paccTOsiHUE OT MPSIMOMN JI0 IIIOCKOCTH
34 |[[IepneHauKyJsp U HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 TUNIOCKOCTH, 1 18.01
paccTOsiHUE OT MPSIMOMN JI0 IIIOCKOCTH
‘35 HYFJILI B IIPOCTPAHCTBE: YIOJl MEXAY MPSMOHN U INIOCKOCTHIO H 1 H H H 23.01 H
‘36 HI[ByrpaHHLIP”I yroJ1, IMHEWHBIN YTroJ JBYTpaHHOIo yria H 1 H H H 25.01 H
‘37 HI[ByrpaHHLIﬁ YTOJ1, TMHEWHBIN yroJl BYTPaHHOIO yria H 1 H H H 30.01 H
38 |[[IepneHIUKYIAPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX 1 1.02
IUIOCKOCTEH
39 |[[TepneHOUKYAAPHOCTD TUIOCKOCTEH: MPU3HAK MEPIICHINKYISIPHOCTH JIBYX 1 6.02
IJIOCKOCTEH
40 |IlepneHIUKYISAPHOCTD IUIOCKOCTEHN: MPU3HAK MEPIEHIUKYIIPHOCTH ABYX 1 8.02
IUIOCKOCTEHR
‘41 HTeopeMa 0 TPEX MEPIEHIUKYIIApax H 1 H H H 13.02 H
‘42 HTeopeMa 0 TPEX MEPIEHIUKYIIApax H 1 H H H 15.02 H
‘43 HTeopeMa 0 TPEX MEPIEHIUKYIIApax H 1 H H H 27.02 H
44 |KonTpomabHas pabora o temam "l[leprneHuKynspHOCTb NPSAMBIX U 1 1 29.02
riockocTei" 1 "YTibl MeXAy NPSIMBIMU U TNIOCKOCTAMHU"
45 |IToHsTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHKA, BBIITYKJIbIE U 1 5.03
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA




No Tema ypoka KonnuectBo yacos ‘ Hara DIIEKTPOHHBIE
n/n Beero || Kontponbubie || [Tpaktuuec | A3YICHIA nudpoBee
padoThI Kue paboThI obpasopatenbHbIe
pecypcebl

46 |[Ipu3ma: n-yrosbHas npu3Ma; 'paHd U OCHOBAHUSI IPU3MBI; IpsSMasi U 1 7.03

HAKJIOHHAs TPU3MBIL, OOKOBAsI U MOJIHASI TOBEPXHOCTH MPU3MBI
‘47 HHapanneneanen, MPSAMOYTOJIbHBIN NapajuIeJICIUIE] U €r0 CBOMCTBA H H “ “ 12.03 ||
48 |[Mupammupa: n-yroibHasi MUpaMUAA, TPAaHU ¥ OCHOBAHHME MTUPAMHUIBI; OOKOBAs U 14.03

MIOJIHASI IOBEPXHOCTh MUPAMM/IBL; IPaBUJIbHAS U YCEUEHHAS TMPAMU/IA
49 |[IpaBwiIbHBIE MHOTOTPAHHUKH: ITOHSATHE MPABUIBHOTO MHOTOTPAHHHKA; 1 19.03

NpaBUJIbHAs NIPU3MA U MIPaBUJIbHAS MUPAMUJIA; IPABUIIbHAS TPEYTOJIbHAS

nyupamMuia U MpaBWIbHBIA TETPadIp; KyO
50 |[[TpencraBieHne 0 MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJACKAdAP U 1 21.03

HKOCa3p.
51 ||CummeTpHs B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIHLHO TOUKH, IPSIMOH, 1 26.03

MJIOCKOCTH. DJIEMEHTBI CHMMETPUHU B MUPAMU/JIAX, TTapaJUIeIICIIUIIEIax,

MPaBUJIbHBIX MHOTOTPaHHUKAX
‘52 HBI)I‘{I/ICJ'IeHI/Ie 3JIEMEHTOB MHOTOTPaHHHUKOB: p&Opa, IUaroHaiu, yribl H H H H 28.03 H
53 |[[Imomane 60KOBOW TOBEPXHOCTH M TIOTHOM MOBEPXHOCTH MPSIMOI TTPH3MBI, 2.04

UIONIA/Ib OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPSIMON TIPU3MBI
54 |[Inomanb 60KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN MUPaAMUIbI, 1 4.04

TeopeMa O IUIoIa i OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
‘55 HKOHTpOJ‘IBHaSI pabora 1o Teme "MHororpaHHUKH" H 1 H 1 H H 16.04 || |
‘56 HHOH;{TI/Ie 00 00béMe H 1 H H H 18.04 || |
‘57 HO6LéM MUPaMU/IBI H 1 H H H 23.04 H ‘
‘58 HO6’béM MHUPaMU/IBI H 1 H H H 25.04 H ’
‘59 HO6LéM TTAPAMH/TBI H 1 H H H 2.05 H ’
‘60 HO6LéM TTAPAMH/TBI H 1 H H H 7.05 “ ’




No Tema ypoka ‘ KonnuectBo yacos ‘ ara DIIEKTPOHHBIE
n/n Beero || Kontponbubie || [Tpaktuuec | A3YICHIA nudpoBee
paboTHI KHe paboTH oOpa3oBaTebHbIC
pecypcsl

‘61 HO6’béM MIPU3MBI H 1 H “ “ 14.05 || |
‘62 HO6’béM MIPU3MBI H 1 H H H 14.05 H ‘
‘63 HO6’béM MIPU3MBI H 1 H H H 14.05 H ‘
‘64 HKOHTpOJIBHaSI pabota mo reme "OOBEMBI MHOTOTPaHHUKOB" H 1 H 1 H H 16.05 H ‘
65 |[[ToBTOpenue, 06001mIeHNE ccTeMaTu3anus 3Hanui. [loctpoenue ceuenuii B 1 21.05

MHOTOTPaHHHUKE
66 |[loBTOpeHue, 0000IIEHNE cucTeMaTH3alis 3HaHUI. BeIuncienne pacCTOSHMIA: 1 21.05

MEXy IBYMsI TOYKaMH, OT TOYKH JIO0 TIPSIMOM, OT TOYKH JIO IFIOCKOCTH, MEKIY

CKPEIIHBAIOIIUMUCS TPSIMBIMU
‘67 HI/ITOFOBaH KOHTpOJIbHAs paboTa H H 1 H H 23.05 H
68 |[loBTOpenue, 0000IICHNE cuCTeMAaTH3aIMsI 3HAaHUN. Boraucinenue yrios: 23.05

MEX1y CKPEUIUBAIOLITUMUCS MPSIMBIMH, MEXKAY MPSIMON U MIIOCKOCTHIO,

JBYTPAHHBIX YTIIOB, YTIIOB MEXKY IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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