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PA3JIEJI 1. HOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «I'eomerpusi» 6a30Boro ypoBHs aisi ooydaronmxcs 10 —
11 xmaccoB pa3paboTaHa B COOTBETCTBUHU C:

e (enepanbHbiM yueOHBIM TulaHOM DepepanbHONW  00pa30BATENBHON MPOTPaMMBI
cpennero  obmiero  obpaszoBanus  (DPOII  COOQO), yTBEepKICHHOW  IPUKA30M
Munnpocsenienus ot 18.05.2022 No 371

e nyHKTOM 6 yacthio 3 crathu 28, 30 @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit deneparmmny;

o CII 2.4.3648-20 «CaHUTapHO-3MTUIEMHUOJIOTHYECKHE TPeOOBaHMUsSI OpraHU3aIUsIM
BOCTIUTAHUS U O0yUEHUSI, OTIbIXA U 03JJOPOBIICHUS ACTECH U MOJIOJICKI;

e CanlluH 1.2.3685-21 «['urueHndyeckue HOpMATHBBI U TpeOOBaHUA K OOECHEUYEHHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH AJIS YeIOBeKa (PaKTOPOB CPEbl OOUTAHUSY;

e [Ipukazom ot 12.08.2022 Ne 732 Munnpocsewenus Poccun «O BHECEHUH W3MEHEHUU
B (enepanbHbIil roCynapcTBEHHBI 00pa30BaTENbHBIA CTAaHIAPT CPETHEro OO0IIero
obpazoBanus (PI'OC COQO), yrBepKIeHHBIN MpUKa3oM MuHHCTEPCTBa 00pPa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413»

e  OOII COO, yrBepxaenHoi npukazom Munnpocsemenus ot 18.05.2023 No 371;

e [lucemom JlemapTramMeHTa TOCYAapCTBEHHOW TIOJUTUKU U yIpaBlieHus B cdepe
obOpazoBanus MunucrepcTBa npocsernenus Poccuiickoit @eaepanun» ot 14 uromns 2023
roga Ne 03-1187;

e IlucemomM MuHnucTepcTBa 00pa3zoBaHusi, Hayku U Mojonexu PecrmyOmumku Kpeim ot
05.07.2023 roma Ne 3632/01-14.

Pabouas mporpamma yduebHoro kypca «I'eomerpus» 6a30BOT0 YpOBHS I 00YyJarOITUXCS
10 —11 kmaccoB pa3paboTtaHa Ha ocHOBe dejepabHOTO rocy1apcTBEHHOIO 00pa3oBaTEIbHOTO
crangapra cpeanero oomero odpazoBanus (POII COO), ¢ yuéToM COBpEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPENbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUIl POCCUHCKOIO
oOpa3zoBanus. Peanm3arus mporpaMMbl 00€CIIEUNBAET OBJIA/ICHUE KITFOUEBBIMUA KOMIIETECHIMSIMH,
COCTABJIIIOLIMMHM OCHOBY JUISI CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEJILHOTO Pa3BUTHSI TMYHOCTH 00YUYaIOLIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TEOMETpUM Ha YpOBHE CpEeAHero oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PEe3yIbTaTOB
00y4YeHUs TEOMETPUU B HAIMpPaBICHWU JUYHOCTHOTO Pa3BHUTHS OOydarommxcs, GopMupoBaHuUs
(GYHKIIMOHATBFHONM MaTEMaTUYeCKOW TPaMOTHOCTH, W3YYEHHUs NPYTruX Yy4eOHBIX IHUCIHIUIMH.
PazButne y oOyuaromuxcsh TPaBHIBHBIX MPEACTABIEHUN O CYIIHOCTH M MPOUCXOXKICHUU
TEOMETPUUYECKUX a0CTPaKIIUK, COOTHOIIEHUU PEAIbHOTO U HCAIbHOTO, XapaKTepe OTPasKeHUs
MaTeMaTUYECKON HAyKOMW SBJICHUN W MPOIECCOB PEATLHOr0 MHUpPA, MECTE T€OMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTHYeCKOro MOJEIMPOBAHMS B HAy4YHOM IIO3HAHWHM M B IPAKTHKE
crocoOcTBYeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUTICHUSI, HEOOXOIUMBIX JIJISl /IalITAl[UU B COBPEMEHHOM OOIIECTBE.



['eomerpus sBisseTcs OOHMM K3 0a30BBIX INPEAMETOB HAa YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK KaK O0ECIeYMBAET BO3MOXKHOCTh M3YYEHHUS KaK IMCLUUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (OPMUPYEMOE HPU HM3YYEHHU OOYYaIOUIMMUCSA MOHATHHHBIX
OCHOB TIEOMETPUM M IOCTPOEHUM LIENOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJl€ peIIeHUs
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 33/aY €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YAaCTHOCTH U3 Kypca
bu3HKH.

VYMeHne OpUEHTHPOBAThCS B IPOCTPAHCTBE WIPACT CYIIECTBEHHYKO pPOJb BO BCEX
o0nacTsx JesaTeNbHOCTH 4esoBeka. OpHeHTalus 4eaoBeKa BO BPEMEHUM U NPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIHMAJIbHOTO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIET0 MUDA,
yCIOBHE  YCHEIIHOIO IIO3HAaHUS M aKTHUBHOIO  Ipeo0pa3oBaHMsl  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHACT pa3Hble BUAbI Y4eOHOU U TPYI0BOM
NEeSITEIbHOCTH, SIBJISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAa4yeCTB, IMOATOMY aKTyalbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3sHOBUIHOCTH
00pa3HOro MBILIUIEHUS] — CYLIECTBEHHOI'O KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKOH
JEeSITebHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHMSI TpOrpaMMBbl yueOHOTO Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUCHHS
— o0mieoOpazoBarenbHOS M OOIICKYJIBTYPHOE pPa3BUTHE OOydaIONIMXCsS dYepe3 oOecredcHHe
BO3MOXKHOCTH IPUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUECKUX I'€OMETPHUECKUX 3HAHMM U
JecTBUH, crienu(UUHBIX T€OMETPUU, BO3SMOXHOCTH YCIIELUIHOIO IPOI0JDKEHUsT 00pa30BaHus MO
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C MIPUKJIaHBIM HCIIOJIb30BAaHUEM [€OMETPHUH.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3HaueHa Uid OO0y4aroluxcs
CpEeIHEN WIKOJIBI, HE HCIBITHIBABIIMX 3HAYMUTENbHBIX 3aTPYAHEHHM Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaroluecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTh
o0lre MaTeMaTu4ecKue yMEHHUs, CBSI3aHHbIE CO CTEUU(UKON reoOMEeTpUN U HEOOXOAUMBIE ISt
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
6osee ri1yOo0OKO, €Cli B JallbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodecCHOHATBHOM 1A TENTbHOCTH.

JlocTrxkeHue el OCBOEHUS pOorpaMMbl 00ecreunBaeTCs PEIIEHUEM COOTBETCTBYIOIIMX
3anay. [IpuopureTHpIMU 3a1adyamMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (QopmupoBaHUE TMPEICTABIECHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOM KYJIbTYphl H

OCO3HAHHUE €€ B3aUMOCBS3H C OKPYKAIOIIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABIECHUS O MHOTOTpaHHMKAX M TejaxX BpallleHUS Kak o
BaXHEHMIINX MAaTeMaTHUYECKUX MOJEINSX, MO3BOJISIONINX ONKCHIBATh U U3y4aTh pa3HbIE
ABJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHHE YMEHMs pacIO3HAaBaTh Ha 4YepTeXax, MOJENAX M B pealbHOM MHUpE
MHOTOTPaHHUKH U TeJla BpalleHMUS,;

e OBJIQJICHWE METO/JaMH pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha HU300pakeHHsIX
MPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OpMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTeNbHBbIE  PAcCY)KICHHMs B  XOA€  peIICHUs
CTEPEOMETPUYECKHUX 33]1a4 U 33]1a4 ¢ IPAKTUUECKUM COEPIKAHUEM;



® Dpa3BUTHE MHTEIUIGKTYAIbHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOydaromumxcs,
MO03HABATEIbLHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUUHOCTH MBIIIIJICHUS;

e (QopmupoBanue (QyHKIHMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYAlMsIX W TPU U3YUYEHUH JPYTUX Y4YEOHBIX NPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIMpPOBATH UX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIENH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUN ammapar g pelleHuss MNPaKTHKO-OPHUEHTHPOBAHHBIX —3ajiad,
MHTEPIIPETUPOBATH U OLICHUBATh [10JIYYEHHBIE PE3YJIbTATHI.

OTIU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayaje ero M3y4yeHus 3ajay, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO TIO3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHu3OBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY H3YyUEHHIO IIPEMETA.

[Ipenmourenue oOTHAETCS HATMSATHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-MPAKTUYECKOM
JEeSATeNIbHOCTH. Pa3BuTHE MNPOCTPAaHCTBEHHBIX IMPEACTAaBICHUM y ydalluxcsi B Kypce
CTEPEOMETPUU NPOBOJUTCS 3a CUET PEILEHUs 3a/1a4 Ha CO3JJaHUE IIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPHpPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue o0paza HPOBOIUTCS C
OMOPO HA HATISAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCIOBUSX OTBJICUYEHHUS OT HATJISIHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOIHOIO COJIEPIKaHNUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NpOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOpJHMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTIOTHYECKUX YMEHUN PacIpeAeisieTCcsl HE TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M TO TrojJaM OOy4YeHHsT Ha YpPOBHE CpEIHEro OO0IIero
oOpazoBaHus.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOILEE NPEIMETHBIM pe3yJlbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeieEHHbIM 0 ToAaM 00yUeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKHMMHM  TOHATUSAMM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEZI0BATENbHO M IMOCTYNAaTENbHO, C COOJIIOJIEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTaBICHUH 00yJaronmxcs,
pacumpsis ¥ yriayossis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenne «I'eomerpun» orseneHo B 10 kiacce 3 yaca B Henemo U B 11 kiacce 2 yaca

B HeJleNto, | 4ac U3 KOTOPBIX yBEIHUEH 3a CYET yueOHOro M1aHa, popMUPYeMOro y4aCTHUKaMHU
oOpa3oBaTenbHBIX OTHOIIEHUH. Beero 3a 1Ba rona 170 yyeOHBIX 4acoB.



PA3JEJ 2. COAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3auMHoOe pacnosiokeHue NMpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIIeIbHbIE U
cKpelmuBawpmuecss npsambsle. llapannenbHOCTh NpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NPsIMbIE B IPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMH CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajjielbHble  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTe. [IpocTeiiume mpocTpaHncTBeHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPadIp,
Ky0, mapaJuieNienune; moCTPOSHUE CEUCHU.

[lepnieHAUKYIApHOCTh NOPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHBbIE MpsSMble B
IIPOCTPAHCTBE, NPSMBIE IApPAUICIbHBIE W IEPIEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOd MEXAY MNPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JIMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisap M HAKJIOHHBIE: PACCTOSHHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IulockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBAHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoictsa. Ilupamuaa: n-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuzabsl. [IpaBunbHbIe
MHOTOTPaHHUKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAS
NUpaMuJia; MpaBUiIbHAas TPEyrobHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBienue
O MPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKka’ap W ukocadap. CedeHus MNpu3Mbl U
IUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DOneMeHTbl CUMMETPHUH B IUpaMuax, Napaienenurnenax, IpaBuIbHbIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNpHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON MHUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIT.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, 0O0pasyloliye UWIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHWME M BeplIMHA, OOpa3yromias M OCh; IUIONIAJb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliiue W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomaib chepsl.

N300pakeHue e BpaleHus: Ha II0CKoCcTU. Pa3BEépTKa HUIUHIpA U KOHYCA.

Kom0OuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactBus u3 He€. O0BEM mwmHpa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaumnatsl Bektopa. IIpocrelimue
3a7a4d B KOOpAMHATax. Yroid Mexay BekTopamu. CKalsgpHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpU
pelIeHNH TeOMEeTPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaTemMaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanmue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SBIEHUH, NpPOLEAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPayKIAHCKOM MICHTHYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOALIEMY pPOCCHUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBE/ACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI M OTHbIXa, peryispHas (u3ndeckas
AaKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; WHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pelIeHnU TPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

JKO0JI0rH4YecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOAHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTaluel Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXaroulei cpefbl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOHW MPAKTHKH, TOHUMAHUEM MaTEeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMAaTHYECKOM KyJIbTYpOHW KAaK CPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M  HMCCIEHAOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTro npeamera «MaremaTukay
XapakTEpU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUEHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYEcco8 obyualowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOWEe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY HMOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMUMOTO aHATIN3A;

® BOCIPUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHHSX; MpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

e BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCJICAOBATEIIBCKUH  MHCTPYMEHT  IO3HAHWS;
dbopMyIHUpOBaTh BOIMPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHO€, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBeKTa, SBICHHS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MpOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MONYUYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BLIABUTATh ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEeNCTaBIATh €€ B  Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUeHble Oelicmsus, 00ecneuusarom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATb U ¢)OpMy.HI/IpOBaTI) CYXXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYXJIeHHUS 33a7aBaTh BOIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbBICKA3bIBATb HACH, HALCJICHHLBIC Ha IIOUCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYTrUX YYaCTHUKOB Avajiora,
0oOHapy>KUBaTh pa3IMyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

NPEACTABIATE PE3YIbTAThI PCIICHUA 3aJ]jaud, SDKCIICPUMCHTA, UCCICAOBAHMs, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAUBUIYaTbHOW pabOTHI
MpU pEIIeHWH YYEeOHBIX 3a7ad; MPUHUMATHh IIeJIb COBMECTHOW JESATEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenenarth BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIOJIEH;

y4acTBOBATh B TPYMMOBBIX (hopmax paboTsl (00CyxaeHusI, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAUHHUPOBATH CBOU
JEHCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI; OIICHUBATh KA4E€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJIAITh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4H, BHIOMPATh COCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBLHOM pE(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca U pe3yibTaTa pPELICHUS MaTeMaTH4eCKOU
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUWBaTh COOTBETCTBHE pE3yNbTaTa LEIH W YCIOBUSAM, OOBSACHATH NPUUYHUHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM.

KrnaccudunupoBaTs B3aMMHOE PacIOIOKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIA Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JBYTPaHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; IpagycHasl Mepa JBYIPaHHOIO yTIJa.

OrniepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MMHUpamMHaa; MpU3Ma, MPSMOYTOIbHBIN
napanjenenunes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE IPU3MBI, TapalIeeUIIeIbl).

OnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSACHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YSI METO/ CJICIOB.

CtpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxXOXIEHHE TEOMETPUYECKUX BEIMYMH 1O o00pa3laM WIH
aNropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIYMCICHUE DPACCTOSHUN MEXAY ABYMS TOYKAMU, OT TOUYKH JIO
MPSIMO#, OT TOYKH JI0 TUIOCKOCTH, MEXIY CKPEITUBAOIIMMHUCS TTPSMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0OpasiaM WiId
aNropuT™MaM, NPUMEHSs W3BECTHBIE AHAIMTHUUYECKHE METOJbl NpPH PELIEHUU CTaHJAPTHBIX
MaTEeMaTUYECKUX 3aJ1ad Ha BBIUMCICHUE YTJIOB MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEXITY
MPSIMOM U TJIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boeruncnsate 00BEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCISITH COOTHOIICHUS MEXIy IUIOMIAASMH ITOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKAX U PUCYHKAX.

[lpumeHATh TeoMeTpuueckre (akThl IS PEHICHUS CTEPeOMETPUYECKUX  3ajad,
npeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoauTe IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIC CHTYyalldd H
OPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCE TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIMUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'COMETPUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a9H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSTUSMU: HWIHHpUYECKast MOBEPXHOCTb, oOpa3ymoiue
[UWIMHIPUYECKON TTOBEPXHOCTH; IIHUIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MMOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccuduimpoBaTs B3auMHOE pacroiokeHue cepbl U MIO0CKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HIaPOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOIIEHUS MEXIY IUIOMIAASIMH TMOBEPXHOCTEH W 00BEMAMM TMOJAOOHBIX
Te.

N3o0paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CﬁCTBHH CJIOXKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKCHUS BCKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napaieienurea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HakThl JJIs  PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUueCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAITHOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[TlpuBoMTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATH PEaJbHBIC CUTYAIMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHUS B  MPOIECCe IMOWCKA  PEIICHUS  MaTeMaTHYECKU
c(OpMYITMPOBAHHOW TPOOIEMBI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
HCCJICZIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEM,
amnmapara aJreOpsl; peniaTh MPakTHICCKUE 3a7a9H, CBI3aHHBIE C HAXOKICHHEM IeOMETPHUICCKIX
BEJIMYKH.



PA3JIEJI 3. TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie | IlpakTuuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 BBenenwne B crepeomMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B HpOCTpaHCTBe.V 12 +5=17 1
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
3 HepneHnmnympHOCTb MPSIMBIX U 12 +7=19 +1
IJIOCKOCTEMN
4 VYTrubl MeXAy NPSAMBIMU U IJIOCKOCTSIMU 10 +3=13 1
5 MHororpanHuk# 11 +4=15 1
6 OOBEMBI MHOTOTPaHHUKOB 9 +7=16 1
7 IloBTOpEHME: CEUEHMS, PACCTOSHUS U YIJIbI 4 +8=12 1
68
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 5+1=6 0

+34=102




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne /it P Konrtpoasnbie | Ilpakruuyeckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Tena Bpamenus 12 +10 +1
OO6bEMBI TEN 5+10 1
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 +5 1
4 [ToBTOpEHuUeE, 0606HICHI:I€, 749 1
CUCTEMAaTH3aIHsl 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 +34=68 3+1=4 0
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