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MNOACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma yue6HOro Kypca «I'eomerpusi» 6a30Boro ypoBHs ais oOyvaromuxcs 10 —11
KJaccoB paspaboTaHa Ha ocHoBe DenepanbHOr0 rocyJapcTBEHHOro 00pa3oBaTENFHOTO CTaHIapTa
cpeanero oOmero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHM, MPEIbIBISEMBIX K
MaTeMaTH4eCKOMYy OO0pa30BaHHMIO, W TPAJULUI pPOCCHUIICKOTO oOpa3oBaHus. Peammsamust mporpamMMsl
o0ecreynBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHIIMSMH, COCTABISIONIMMU OCHOBY JJIsi CAMOPA3BUTHUS U
HETIPEPHIBHOTO  00pa30BaHMs, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO U II03HABATEIHHOTO
Pa3BUTHS TMYHOCTH O0YJAIOLITIXCS.

HEJHA N3YYEHHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha ypOBHE CpelHEero oouiero oOpa3oBaHus 00ycloBiIeHA
NPAaKTUYECKOH 3HAYMMOCTHIO METANpEJAMETHBIX W TPEAMETHBIX PE3ylIbTaTOB OOYYEHHUS T€OMETPUU B
HalpaBJIEHUH JTMYHOCTHOI'O Pa3BUTHs 00ydaromuxcs, GOpMUPOBaHUs GYHKLIMOHATIBHON MaTeMaTHUECKOM
IPaMOTHOCTH, H3y4YCHHS JPYIMX Y4YeOHBIX IUCHMIUIMH. Pa3Butne y o0O0y4aromuxcs NpaBHIIbHBIX
IPEJCTaBICHUN O CYIIHOCTU U MPOUCXOKACHUU T€OMETPUUECKUX a0CTpaKLUi, COOTHOIECHUN PEaIbHOIO
U UACAIBHOI0, XapaKTepe OTPAXKEHUS MAaTEMAaTUYECKOM HAyKOW SBJICHUM M IIPOLIECCOB PEAIIBHOIO MHUPA,
MecTe '€éOMETPUU B CUCTEME HAyK M POJIM MaTeMaTH4YEeCKOTrO MOJICIMPOBAHUS B HAyYHOM IO3HAHUU U B
NPaKTUKE CIIOCOOCTBYET (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYAIIUXCS, a TaKKe KadecTB
MBILLIEHHSI, HEOOXOAUMBIX JUISl a[alTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsIETCS OTHUM M3 0A30BBIX MTPEIMETOB HAa YPOBHE CpPEIHETO 001IeTro 00pa3oBaHus, TaK
Kak oOeclieurBaeT BO3MOXKHOCTh U3yYEHUs KaK JUCLUIUIMH €CTECTBEHHO-HAyYHON HAalpaBIEHHOCTH, TaK
Y TYMaHHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMUPYEMOE MNpPU HM3YyYEHUH OOYYalOUMMMCA MOHSATHUHHBIX OCHOB
TE€OMETPHUH U MMOCTPOSHHUH IIETIOYKH JIOTHYECKUX YTBEP)KICHUN B XOJ€ PEIICHUSI TE€OMETPUIECKUX 3a/ad,
YMEHHUE BBIIBUraTh M ONPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO MCIIOJIB3YIOTCS NPU pEIIeHUH 3a7ad
€CTECTBEHHO-HAYYHOI'0 LIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE HWIPACT CYIIECTBEHHYIO PO BO BCEX O0JACTAX
NesITeIbHOCTH YenoBeka. OpHUeHTalMs YeloBeKa BO BpEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE yCIOBHE
€ro COLMAIBHOTO OBbITHA, (hopMa OTPaKEHHsI OKPYKAIOMIETO MHPA, YCJIOBHE YCHEITHOTO MMO3HAHHS H
aKTUBHOIO TMpeoOpa3oBaHMs JAEUCTBUTENbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00Opa3amu
00BbEeTMHSCT pa3Hble BUABI YIeOHOW M TPYIOBOHW AEATENBHOCTH, SBISIETCS OJHUM M3 MPOQPECCHOHATHHO
Ba)XHBIX KayecTB, MOITOMY aKTyallbHa 3ajJa4da (OpPMHUPOBAaHUS Yy OOYyYarOIIMXCs NMPOCTPAHCTBEHHOTO
MBIIICHHS] KaK Pa3HOBUIHOCTH 0OpPa3HOTO MBIIIJICHUS — CYIIECTBEHHOT'O KOMITOHEHTA B IOATOTOBKE K
NPaKTUYECKOHN 1eATEbHOCTH 110 MHOTUM HaIlPABICHUSIM.

Ilenp ocBoeHust mporpaMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM YypOBHE OOyueHUS —
o01m1eo0pa3oBaTesibHOE U OOLIEKYIbTYPHOE pa3BUTHE O0yUarOIIUXCs yepe3 odecredeHrne BO3MOXKHOCTH
nproOpeTEeHNs M NCTIOJIh30BAHUS CHCTEMAaTHYECKIX T€OMETPHUECKUX 3HAaHUH U ACUCTBUH, crielM(pUIHBIX
reOMETPHH, BO3MOKHOCTH YCHENIHOIO MPOI0JDKEHNUs 00pa30BaHus MO CIELUAIbHOCTSAM, HE CBS3aHHBIM C
NPUKJIQJHBIM UCTIOIH30BAaHUEM I€OMETPHUH.

[Tporpamma o reomeTpuu Ha 6a30BOM YpOBHE IIpeIHA3HAUEHA JJIs 00Y4aIOIIUXCs CPeIHEH LIKOJIBI,
HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHH Ha ypOBHE OCHOBHOTO oOmIiero oOpa3oBaHUs. Takum
oOpa3oMm, oOydvaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMUTH OOIIME MaTeMaTHYeCKue yMEHUs,
CBSI3aHHBIE CO CTENU(UKON reOMETpUH U HE0OXOIUMBbIE JUIs )KHU3HU B COBpeMEHHOM obmiectBe. Kpome
9TOTr0, OHU MMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPUIO Oosiee riyOoKo, eClid B JalbHEHIIeM BO3ZHUKHET
HEOOXOIMMOCTh B TE€OMETPUIECCKHUX 3HAHUAX B MPO(ECCHOHATLHON JEATEIbHOCTH.

JIoCTH)KEHHE LIeM OCBOEHHSI IMPOrpaMMbl 00ECTIEYMBAETCS PEIICHHEM COOTBETCTBYIOLIMX 3ajad.
[TpuoputeTHbIMH 3a7auaMu ocBoeHMsI Kypca «l'eomerpun» Ha 6a3zoBom ypoBHe B 10—11 kiaccax
SIBIISIFOTCSI:

(dbopMEpOBaHUE MPECTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI H OCO3HAHHE €€ B3aUMOCBS3H
C OKPYKAIOLIUM MUPOM;

dopMHpOBaHWE TIPENCTaBICHUS O MHOTOTPAaHHMKAX M TellaX BpamleHHs Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIONIMX ONUCHIBATh U U3y4YaTh pa3HbIe SIBICHUS OKPYXKAIOIIEro MUPa;



(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, 00pa3yrolue KOHMYECKONW MOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKOU
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; TUIOMAb TIOBEPXHOCTH cdephl. B3anmMHOe 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,
BIIMCaHHAasA B MHOT'OT'PAHHHUK, UJIX TCJIO BpalllCHUAA.

[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. COOTHOIICHUST MEXIY IJIOMIAIIMH 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 BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha uucio. Pasnokenue BekTopa Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. lIpaBuio mapaienenumnena.
Pemenue 3amay, CBSI3aHHBIX C IPUMEHEHUEM IPaBUII AEUCTBHN ¢ BekTopamHu. [IpsmoyromnpHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopaunatsl Bekropa. IIpocreiimne 3a1aun B KoopauHaTax. 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, IMPEACTABICHHEM O MaTeMaTHYeCKUX OCHOBaX (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'pakJaHCKONW HACHTUYHOCTH, YBAXKEHUS 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, TEXHOJIOTUSX, 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 IOCTPOEHUE YCTOMYNBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs JCTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4, pelIeHHH, pacCyKI€HHI1; BOCIPUUMYHUBOCTHIO K MATEMaTHYECKUM acleKTaM pa3IMuHbIX
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 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIIECTBEHHOHN MPaKTUKHU, TTOHMMAaHUEM MaTEeMaTHYeCKOW HAayKH Kak cepbl deIoBeuecKoin
JIeATEIbHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTUS LMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKU U MaTEMaTUYECKOU KYJIbTYpOH KaK CPEICTBOM MO3HAHUSA MUPA; TOTOBHOCTBIO OCYILIECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOCHHS TNPOrpaMMbl ydeOHOro mpeamera «MaremaTHka»
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBbHBIMU HO3ZHABAMENbHBIMU OCliCMUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUSHBIMU OCLICMBUAMU, YHUBEPCATbHIMU PE2YAAMUGHBIMU 0eUCMBUAMU.

1) Vnuusepcanvuvie nosnasamenwvnvle Oeticmeus, obecneuusarom Gopmuposanue OA3068bIX
KOZHUMUBHBIX NPOYECCO8 00YUaAOuWuxcs (0c80eHue Memoo08 NO3HAHUS OKPYIHCAIOUe20 MUpa, NPUMeHeHue
JI02UHECKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

BBUIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUIA MEXy TOHATUSAMH; POPMYINPOBATH OMPECIICHHS MTOHSITUH; YCTAaHABIUBATH CYIIECTBEHHBIN
MpU3HAK KIaCCHU(PUKAIMU, OCHOBaHHUS JJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOJIUMOTO aHAIIN3a;
BOCIIPHHUMATh, (OPMYIMPOBAaTh U NPeoOpa3OBHIBATH CYKICHUS: YTBEPAHTEIbHBIE M OTpULIATEILHBIC,
€IMHUYHBIE, YaCTHBIC U OOLINE; YCIOBHEIC,

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHs B (PaKkTax, TaHHBIX,
HAOMIONIEHUSAIX M YTBEPXKACHUAX; TMpeAsiaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOYCHHIA,
YMO3AKJIFOUECHUH 110 aHAJIOTUH;

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

BbIOMpaTh croco0 perieHus: yueOHOH 3a1auu (CpaBHMBATh HECKOJbKO BapUaHTOB pEIICHHs, BbIOMpATh
HanOoJiee MOAXOAMUN ¢ yYETOM CaMOCTOSITETILHO BIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciaegoBaTebcKue AeiicTBUS:

UCIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUH WHCTPYMEHT MO3HaHUs; (OpMYIMPOBATH BONPOCHI,
(GUKCUpyOIINe MPOTUBOpPEUNE, TPOOIEMy, YCTaHABINBATH ICKOMOE U JIaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTh CaMOCTOSITETIPHO ~CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HWCCIEIOBaHUE TI0 YCTAaHOBJICHHIO
0COOEHHOCTEM MaTeMaTHMYecKoro OOBEeKTa, SBJIEHUS, NPOIEecca, BBIABICHHUIO 3aBUCUMOCTEH MeEXay
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (POpMYJIHpOBaTh 00OOIIEHUS U BBIBO/BI O pe3yibTaTaM MpPOBEIEHHOIO HaOIIOAEHuUS,
UCCIIEIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH MOJyYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHI;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)XKE BBIIBUraTh MPEINOJI0KEHHS O €r0 pa3BUTHH B
HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH Ae(PUIINTHI HH(GOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOIIPOC U JUTS PEIICHHS 3a/1a4H;
BbIOMpaTh WMH(GOPMALMIO U3 HCTOYHUKOB DPA3UYHBIX THUIIOB, aHAIM3HPOBATh, CHCTEMATH3UPOBATH U
UHTEPIPETHPOBATH MHPOPMAITUIO Pa3THYHBIX BHIOB U ()OPM MIPEIICTABIICHHS,

CTPYKTYpUPOBATh HH(OPMAILIHIO, IPEJICTABIATH €€ B Pa3IMUHBIX (opMax, UITIOCTPUPOBATEH TpadUIEeCKH;
OILIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSTENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

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

O0menue:



BOCTIPUHUMATH U (POPMYITUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHSIMH U LEISIMH OOIICHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHhbMEHHBIX TEKCTaX, 1aBaTh IMMOSICHEHUS 110
XOJIy peIICHHUS 3a7a4l, KOMMEHTUPOBATh MOJYYCHHBIN Pe3y/IbTaT;
B X0JI¢ 00CYKICHHS 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TeMBbI, TIPOOJIEMBbI, pelIaeMoii 3a1auu,
BBICKA3bIBaTh WJICH, HAICJICHHbIC HAa IOWCK PEIICHHS, COMOCTABIISITH CBOM CYXKICHUS C CYXICHHUSIMHU
JPYTrUX YYacTHUKOB JHAajora, OOHApYXHBAaTh pa3jIMude W CXOJICTBO IMO3MIMW; B KOPPEKTHOH (opme
(dbopMynHUpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEJCTaBIISTh PE3yNIbTaThl PEIICHHs 3a7a4yM, SKCIIEPHUMEHTA, MCCIICIOBAHNUs, MTPOEKTa; CAMOCTOSTEIEHO
BBIOMPATh (OPMAT BBICTYIJICHUS C YIETOM 3ajay MPE3EHTAUU 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHuyecTBo:
MOHMMATh W HCIIOJB30BATh MPEHMYIIECTBA KOMAHJAHOW W WHIUBUAYATHHOW pabOTHI MPH pEIICHUN
y4eOHBIX 3aj1a4; MPUHAMATh I1€Jb COBMECTHOM NEATEILHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacpeIeNIATh BUIBI pad0T, TOTOBAPUBATHCS, 00CYKIATh IPOIECC U PE3YIbTAT pabOThI; 0000IIaTh
MHEHHS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B TPYIMIIOBEIX hopMax paboTh (00CykIeHUsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBI» U HHBIE);
BBINOJIHATh CBOIO 4YacTh pabOThl U KOOPIWHHPOBATH CBOW JIEHCTBHS C APYTUMH WICHAMU KOMaHJbI;
OIICHUBATh KAYECTBO CBOETO BKJIAAa B OOIIHIA TIPOAYKT 110 KPUTEPHAM, CHOPMYIMPOBAHHBIM YIaCTHUKAMUA
B3aUMO/ICHCTBHSI.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, o0becneuusaom @GOPMUPOSAHUE CMbLCIOBIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

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

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU TI03HABATECIbHOW peICKCMM KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUA WU
MBICJIUTENIBHBIX MPOIECCOB, HMX PE3YJbTAaTOB; BIAJAETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3yibTara peleHus] MaTeMaTHIecKOl 3a/1a4H;
NPEJBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TPU PEIICHHH 3a/1a4d, BHOCHUTH KOPPEKTHUBBHI B
JESTEIIbHOCTh Ha OCHOBE HOBBIX 00CTOSITEIILCTB, TAHHBIX, HAWJCHHBIX OMIUOOK, BBISIBJICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBUAM, OOBSACHATH HPUUMHBI JOCTHIKEHHUS WU
HEJOCTH)KCHHS PE3YJbTATOB JISATSIIBHOCTH, HAXOUTh OITHOKY, J1aBaTh OICHKY MPHUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATHBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

HpI/IMerlTb AKCUOMBI CTCPECOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUHN 'COMCTPHUYCCKUX 3aa4.

OnepupoBaTh NOHATUAMU: NAPATIIEIBHOCTD U MEPIEHANKYISAPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuguupoBaTs B3aMMHO€E pacrioIoKEeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: IBYTPAHHBIA YTOJI, paHU ABYTPAHHOI'O yria, peOpo ABYTpaHHOTO YIJa;
JIMHEHHBIN YroJl ABYTPAHHOTO yIia; TpagycHas Mepa JIBYTPaHHOIrO 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; MpHU3Ma, MPSIMOYTOJIbHBIN
napajuiesaenumnes, Kyo).

KnaccugpunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS Ul KJIAcCU(HUKAIMU (BBITYKJIbIE U
HEBBIITYKJIBIE MHOTOTPaHHHUKH, IPABUJIIBHBIC MHOTIOTPpaHHHUKHU, MPAMBIC W HAKJIOHHBIC IIPU3MBEIL,
napauIeIenUIE/bl).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYIas IMIOCKOCThb, CCHCHUEC MHOT'OI'PaAHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHHUS CEUEHHH, UCTIONB3YS METO/I CIIEIIOB.

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 HaXOXJICHHE 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.

Pemarts 3amauM Ha HaAXOXKAEHUE TIEOMETPUUECKHMX BEJIMYMH IO o0pa3nam WM ajlropuTMam,
IPUMEHSS] N3BECTHBIE AHAIMTHUYECKUE METOAbI IIPU PEIICHUM CTAHJAPTHBIX MaTeMaTHUYECKUX 3a/ad Ha
BBIUMCJIEHUE YIJIOB MEXIY CKPELIMBAIOIIMMMCS MPSAMBIMU, MEXKIY HPSIMOM M IUIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH, IBYI'PaHHBIX YIJIOB.

Bbraucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMHuaa) ¢
npUMeHeHHeM (OpMYN; BBIYHUCIATH COOTHOLIEHUS MEXIYy IUIOIAASMHU IOBEpXHOCTEH, 00bEéMamu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSIMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh CUMMETPUH; LIEHTP,
0Ch U IJIOCKOCTh CUMMETPHH (DUTYPHI.

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

[TpumensaTh reoMeTpuyeckre (GaxThl A1 PELICHHUs] CTEPEOMETPHUUECKUX 3a/1ad, MpeIoIarariimx
HECKOJIHKO IIaroB PEIICHHs, €CITU YCIOBHS MPUMEHEHUS 3a/1aHbl B SIBHOU (opMe.

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

[TpuBOANTE HpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEpPHOCTEH B NPHUpPOJAE U JKU3HHU, PaclO3HaBaTh
IPOSIBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[TprMeHATH NOydeHHbIE 3HaHUS Ha MPAKTUKE: aHAIM3UPOBATh PEalIbHbIE CUTYyallud M MPUMEHSTh
U3yYCHHBIE TOHATHA B MpPOIECCEe NMOWCKA PEUICHUsS MaTeMaTHYeCKH CPOPMYIMPOBAHHOW MPOOIEMBI,
MOJIENIUPOBaTh peajbHbIC CUTYallMM Ha $3bIKE TE€OMETPUHU, MHCCIENOBAaTh IOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHNEM I€OMETPUUECKHX MOHATUHN U TEOPEM, alapara aare0pbl; perarb IpaKTHYECKUE 3aJauH,
CBSI3aHHBIE C HAX0XKJIEHUEM I'€OMETPUUECKUX BEIUYUH.

11 KUIIACC

OnepupoBaTb MNOHATHSMM: LWIMHJPUYECKAas IOBEPXHOCTh, O0Opa3yrouie LUIUHAPUYECKON
IOBEPXHOCTH; IMJIMHP; KOHUYECKas IMOBEPXHOCTb, O0Opa3yrollne KOHMYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

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

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnookeHne ceprl U MITOCKOCTH.

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

Boruncnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEM TENI BpAlICHUsS, TE€OMETPUYECKHX Tel C
npUMEHEeHHEeM (OopMyIL.

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

BbIuncnsTe COOTHOLIEHUS MEKY IIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMHU MTOAOOHBIX TEI.

N300paxkaTh n3ydyaemble GUTYphI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUJI CBEPXY,
cOOKy, CHU3Y; CTPOUTB CEUCHHMS TEJl BPALICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALMIO O MHPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEMCTBYS CII0KEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHMSI BEKTOpA Ha YUCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMM OHH 00JIaatoT.

[TpyMeHsTh paBUIIO NapauIeIeNnUIeIa.

OnepupoBaTh MOHATHSMH: JEKapTOBBI KOOPIMHATHI B NPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpA,
pPaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJI MEX/Y BEKTOPAMH, CKAISIPHOE ITPOU3BEIEHNE BEKTOPOB,
KOJUTMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBHI.



HaxoauTe cymMmMy BEKTOPOB UM ITPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOJl MEKY BEKTOPAaMHU, CKaJIIPHOE
IIPOU3BENICHUE, PACKIIAABIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpuMensaTh reoMeTpruyeckre (GaxThl I PELICHUs] CTEPEOMETPUUECKUX 3aay, MPEeANoaraonmx
HECKOJIBKO LIaroB PEIICHHs, €CITU YCIIOBHI IPUMEHEHU 3a/1aHbl B SIBHOU (opMme.

Pemarts npocreiiniie reoOMeTpUYECKHE 3aJa4d Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA.

Pewars 3amaun Ha 10Ka3aTENbCTBO MATEMATUYECKUX OTHOLICHUM U HAXOXKICHUE T€OMETPUUYECKUX
BEJIMYMH 10 00pa3liaM WM aJIrOpuTMaM, HPUMEHssT U3BECTHbIE METOJbl NPU PELICHUU CTaHIApTHBIX
MaTEeMaTUYECKHX 3a/]1a4.

[TpuMeHATh NpocTeHINE IPOrpaMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU
peLIeHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBoIMTE IpPUMEPH MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NIPUPOJE W KHU3HHU, PACIO3HABaTh
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

IIpyMeHATH MOJIyYE€HHBIE 3HAHWs HA NPAKTHKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYAallUd U NPUMEHSATH
U3yYCHHBIC TOHATHA B MpPOIECCEe TOWCKA PELICHUS MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJIEJIMPOBaTh pEAJbHbIE CHUTyallUM Ha S3bIKE TE€OMETPUHM, MCCIENOBaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHNEM I'€OMETPUUECKHX MOHATUHN U TEOPEM, alapara aareOpbl; perarb IpaKTHYeCKUEe 3aJauu,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIUUYMH.



TEMATHUYECKOE INTAHUPOBAHUE

11 KITACC

Ne HaumenoBanue pa3aeiioB U TEM IIPOTPaMMBbI KonunuectBo vacos SHGKTpOHHLIe (HI/I(i)pOBI)Ie) O6pa3OBaTCHI>HI)IC

n/m pecypchl

Bcero KontponsHbie [IpakTruueckue
paboTEI paboThI
1 Tena BpareHus 12 bu6muoreka LIOK https://m.edsoo.ru/1c209e37
2 OO0BEMBI TEN S 1 bub6muoreka LIOK https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpIUHATHI B TPOCTPAHCTBE 10 1 bubaunorexa LIOK https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IIeHHE, CHCTEMATH3ALIHS 7 1 bub6muoreka LIOK https://m.edsoo.ru/1c209e37
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I[TOYPOYHOE ITNTAHMPOBAHHUE

11 KITACC
No Tema ypoka KonugectBo gacos ‘ Hata DnekTpoHHbIE IU(POBHIE
/1 Beero| Konrponshbie || Ipakriueckue || H3YHCHHS 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboTEI
1 ||Chepa u map: nieHTp, paauyc, TMaMeTp; IIOMaAb TOBEPXHOCTH 1 3.09 bubmuoreka [JOK
chepsl https://m.edsoo.ru/0341bc2b
2 |[B3aumHOe pacroyiokeHue chepbl U IIOCKOCTH; KacaTelbHas 1 10.09 bubnunoreka LIOK
IUIOCKOCTH K cepe; miomiaas chepsl https://m.edsoo.ru/bed12a43
3 ||h3o06pakenue chepsl, mapa Ha miockoctd. CeyeHus 1apa 1 17.09 bubmuoreka [IOK
https://m.edsoo.ru/bc15f7f2
4 | [{umuHIpruvecKas MOBEPXHOCTh, 00pa3yroIine MUITHHAPHYCCKOH 1 24.09 bubaunorexa [IOK
HIOBEPXHOCTH, OCh IIJIMHPUICCKON TTOBEPXHOCTH https://m.edso0.ru/6054b8c1
5 |[lunuHIp: OCHOBaHUS M OOKOBAsi IOBEPXHOCTH, 00pasyomas u 1 1.10 bubnunorexa LIOK
0Cb; IUIOIIAAb OOKOBOM U IOJHOM MOBEPXHOCTH https://m.edso0.ru/188f6216
6 ||M300pakeHue NUIMHIPA HA IUIOCKOCTH. Pa3BEpPTKa LIMIMH/IPA. 1 15.10 bubnnoreka [JOK
Ceuenust UIHHPA (TUIOCKOCTBIO, MTAPAJUICIIbHON WITH https://m.edsoo.ru/016e25eb
HEePICHIUKYISIPHOI OCH LUITHHIPA)
7 |[KoHn4eckas MOBEpXHOCTb, 00pa3ykoIine KOHHUECKON 1 22.10 bubnunorexa [LIOK
TIOBEPXHOCTH, OCh ¥ BEPIIMHA KOHHYECKOI MOBEPXHOCTH https://m.edsoo.ru/c94ba09b
8 |[KoHyc: ocHOBaHME ¥ BeplIMHA, 00pa3yromas U 0Ch; IUIOIIA/b 1 29.10 bubnmorexa LIOK
OOKOBOI1 U TMOJIHOM MTOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 || Yceuénnslit KoHYC: 00pa3yrolIKe U BBICOTA; OCHOBaHMS U OoKoBast| 1 5.11 bubmmoreka [JOK
HIOBEPXHOCTh https://m.edsoo.ru/1468bab3
10 |[M3006pakenue KoHyca Ha miockocTH. Pa3séprka konyca. Ceuennusi|| 1 12.11 bubmorexa [IOK
KOHYca (TNIOCKOCTHIO, MapallJIeIbHONH OCHOBAHUIO, U MJIOCKOCTHIO, https://m.edsoo.ru/Obdelbe8
MPOXOJAIICH Yepe3 BEpIINHY)
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No Tema ypoka KonugectBo yacos ‘ Hata DnekTpoHHbIE U(POBBIE
n/m Beero| Konrponshsie || Hpakriueckue || H3Y4CHAS 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI
11 |[KomOuHalus TeJ BpaleHUs] © MHOTOTPaHHUKOB 1 26.11 bubmmorexa [IOK
https://m.edsoo.ru/3cef10e5
12 |IMHororpaHHuK, OIMMCAaHHBIN 0KOJIO chepbl; cepa, BIUCAHHAS B 1 312 bub6muoreka IIOK
MHOTOTPaHHHK WM B TEJIO BPAILICHUS https://m.edso0.ru/0b136158
13 |TToustue 06 00béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEI 1 10.12 bubmmorexa [JOK
https://m.edsoo.ru/26a03fb7
14 ||O6BéM nuauHIpa, KOHYCa 1 17.12 bubmmorexa [IOK
https://m.edso0.ru/5513d87b
15 ||O0Bém mapa u mionaas chepsi 1 24.12 bubnuoreka [JOK
https://m.edsoo.ru/d189bde2
16 |TTomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKITY 1 14.01 bu6mmoreka [JOK
IUTOLIA/IIMH TIOBEPXHOCTEH, 00bEMaMuU TTO0OHBIX TEI https://m.edsoo.ru/810cfleb
17 |[KonTponbHas padorta o temam "Tena Bpamienus" u "O0beMbl 1 1 21.01 bubmmorexa [IOK
Ten" https://m.edsoo.ru/4a33a8ab
18 |[BekTop Ha INIOCKOCTH M B TIPOCTPAHCTBE 1 28.01 bu6nuorexa [IOK
https://m.edsoo.ru/5caefclb
19 ||Cnoxenne u BEIYMTaHHE BEKTOPOB 1 4.02 bu6nuorexa [IOK
https://m.edsoo0.ru/23f4f089
20 |[YMHOXCHHE BEKTOpa Ha YHCIIO 1 11.02 bubnunorexa [LIOK
https://m.edsoo.ru/dee379eb
21 |Pa3noxeHne BEeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. 1 25.02 bubmmorexa LIOK
[MpaBuiio napaienenumnena https://m.edsoo.ru/a28fd74e
22 |Pemenue 3aa4, CBA3aHHBIX C TPUMEHEHUEM TPaBHJI ICHCTBHIA C 1 4.03 bubnuorexa [IOK
BEKTOPaMHU https://m.edsoo.ru/5a827900
23 |[KooparHATHO-BEKTOPHBIH METO/] MPH PELICHUH reoMeTpudeckux | 1 11.03 bubmorexa [IOK
3a1a4y https://m.edsoo.ru/d3alfe30
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No Tema ypoka KonugectBo yacos ‘ Hata DnekTpoHHbIE U(POBBIE
n/m Beero| Konrponshsie || Hpakriueckue || H3Y4CHAS 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI
24 | TIpsMoyrobHAs CUCTEMa KOOPJIUHAT B IPOCTPAHCTBE. 1 18.03 bubnunorexa LIOK
Koopaunatel BekTopa. IIpocreiiime 3a1aun B KOOpAMHATAX https://m.edsoo.ru/48db7058
25 |Yron mexay Bekropamu. CKallsipHOE MPOU3BEICHIE BEKTOPOB 1 25.03 bub6muoreka IIOK
https://m.edsoo.ru/725effc4
26 | BprunciieHHE YIII0B MEXKTY MPSIMBIMH U TUIOCKOCTSIMH 1 1.04 bub6muoreka IIOK
https://m.edsoo.ru/8efbe78e
27 |[KouTposbHas padboTa 1o Teme "BeKTopbl M KOOPIUHATHI B 1 1 15.04 bubmmorexa [IOK
npocrpadcTae” https://m.edsoo.ru/77c22fc5
28 |[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIUs 3HaHUH. OCHOBHEIE 1 22.04 bubnuoreka [JOK
Gurypsl, hakThl, TCOPEMBbI Kypca INIAHUMETPHH https://m.edsoo.ru/1780ba5d
29 |[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AUs 3HaHUH. OCHOBHEIE 1 29.04 bubmnuoreka [JOK
Gurypsl, haxThl, TCOPEMBbI Kypca INIAHUMETPHH https://m.edsoo.ru/078cd184
30 |IToBTOpEeHUe, 000OIICHNE U CHCTEMATH3alUs 3HAHU. 3a1a4n 1 6.05 bubmmorexa [IOK
IUTAHUMETPUH U METOJBI X PEIICHHS https://m.edsoo.ru/7491efe0
31 |[ToBTOpeHue, 000OIICHNE U CUCTEMAaTH3AIlMsI 3HAHUH. 3a1aun 1 13.05 bu6mmoreka [JOK
TUITAHUMETPUH U METOBI UX PELICHUSI https://m.edsoo.ru/4dffda97
32 |TToBTOpenue, 0000IICHNE U cUCTeMaTH3alus 3Hanui. OcHoBHbIe | 1 bubaunorexa [IOK
Gurypsbl, hakThl, TCOPEMBI Kypca CTEpPEOMETPUH https://m.edsoo.ru/74b2ad91
33 |HtoroBasi KOHTPOJIbHAS pabOTa 1 1 20.05 bubnunorexa [LIOK
https://m.edsoo.ru/ec24dfc2
34 | [loBTOpeHue, 000OIICHUE ¥ CUCTEMAaTH3AIHs 3HAHUI 1 27.05 bu6mmoreka [JOK
https://m.edsoo0.ru/f465d10e
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