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HHOACHUTEJBbHAA 3AIIUCKA

PaGouas mporpamma yueOHOTO Kypca «I'eomMeTpus» 0a30BOT0 YPOBHS Il O0yYaIONTUXCS
10 —11 xmaccoB pa3paboTtanHa Ha ocHoBe dDenepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa CpelHero oouero odpa3zoBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMHIA,
MPEIbABISEMBIX K MaTeMaTHY€CKOMY OOpa30BaHMIO, M TPaJAULUNA POCCUHCKOTO 0Opa3oBaHMS.
Peanuzanuss  mporpamMmbl  o0ecrieyMBaeT — OBJIAJCHHE  KIIOYEBHIMH  KOMIETEHIMSIMH,
COCTaBIJIIOIIUMH OCHOBY JUIsI CaMOPAa3BUTHs M HENPEPBIBHOTO 00pa3oBaHMsA, IEOCTHOCTh
OOLIEKYJIbTYPHOT0, TIMYHOCTHOT'O U NIO3HABATENIHOTO PAa3BUTHSI IMYHOCTH 00YYaIOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTo Kypca IeOMETpUM Ha YPOBHE CpegHero oOIiero obpa3oBaHus
00ycCJIOBJIEeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pE3yJIbTaTOB
00ydYeHHsI TEOMETPUH B HAIPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOYyYArOIIUXCS, (POPMHUPOBAHUS
(YHKIMOHATBLHOM MaTeMaTHYECKOM T'pPaMOTHOCTH, W3YYEHHUS JAPYIHMX Y4YeOHBIX IUCIHILIHH.
PazButne y oOywarommxcs NpaBWIBHBIX NPEACTABICHUNH O CYIIHOCTH M TPOUCXOXKICHUH
TCOMETPUIECKHUX aOCTPaKIMi, COOTHONMICHUN PEaIbHOTO U HICAITBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTU4EeCKOM HAYKOU SBJIICHUM U IIPOLIECCOB PEaJIbHOIO MUPA, MECTE F€OMETPUU B CUCTEME
HAyK M pOJIM MATEeMaTUYEeCKOTO MOJICIMPOBAHUS B HAyYHOM I[IO3HAHWM M B TIPAKTUKE
crocoOCcTBYeT (OPMHUPOBAHHMIO HAYYHOI'O MHUPOBO33PEHUS YUaAIIMXCS, a TaKXKe KadecTB
MBILUICHUS, HEOOXOAMMBIX JJIs a[JalTallii B COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcss oqHUM H3 0a30BBIX TPEAMETOB HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK Kak O0OECIeYMBAET BO3MOXKHOCTh HM3YUEHHUS KaK JMCLUUIUIMH €CTECTBEHHO-
Hay4YHOW HAIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbIIIICHHE, (GOpMUpYyeMOe TMPH H3YYCHHH OOYYAIOIIUMHUCS TOHSTHIHBIX
OCHOB TEOMETPUU M TIOCTPOEHUM LIEMOYKU JIOTUYECKHX YTBEPXKACHUH B XOJE pEeLICHHUs
T€OMETPUYECKHUX 33/1a4, YMEHHE BBIIBHTaTh W ONPOBEPTaTh THIIOTE3bl HETOCPEICTBEHHO
UCTIOJNB3YIOTCS TPH PEHICHUW 3aJa4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
busuky.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE HIPAeT CYIMIECTBEHHYIO pOJIb BO BCEX
o0nacTax JesTeIbHOCTH dYenoBeka. OpueHTalusi 4ejgoBeKa BO BPEMEHHM U TNPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €r0 COIHAIILHOTO OBITHS, (OpMa OTPaKCHUs OKPYKAIOIIEro MUpa,
YCIIOBHE  YCIIENIHOTO TMO3HAHWSA M AKTUBHOTO TPEoOpa3oOBaHUs  JCHCTBUTEIHHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NEeSITELHOCTH, SBISIETCS OJHUM M3 NMPO(EeCcCHOHATBHO BAKHBIX KA4eCTB, IMMO3TOMY aKTyajbHa
3amada (GOPMHUPOBAaHUS y OOYUYAIOUIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K IPaKTHYECKOU
JEeSITETLHOCTH 110 MHOTUM HaIPaBIICHHUSM.

[enb ocBOeHMsI MporpaMMbl yaeOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE 00yUYCHUS
— o0meoOpa3oBaTtenbHOE W OOIICKYJIBTYPHOE pPa3BUTHE OOYyYAIONIUXCS 4Yepe3 obOecreucHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOJNIB30BaHUSI CHCTEMATHYCCKHX T€OMETPUYCCKUX 3HAHUU U
NecTBUH, crieln(UIHBIX T€OMETPHH, BOZMOXXHOCTH YCIEIIHOT'O MPOAOJIKEHHsI 00pa30BaHuUs 110
CHENHATBHOCTSAM, HE CBA3aHHBIM C TIPUKIIATHBIM HCIIOIB30BaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpru Ha 0a30BOM YPOBHE NpeqHAa3HaueHa ISl OOYYaroIIUXCs
CpeIHel IIKOJbl, HE WCHBITHIBABIIMX 3HAUYUTENIBHBIX 3aTPyAHEHUI HAa YPOBHE OCHOBHOI'O
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obmero obpa3oBanus. Takum oOpa3om, oOydaronipecss Ha 0a30BOM ypOBHE JOJIKHBI OCBOHTH
o0Iye MaTeMaTHYeCKUe YMEHUs], CBA3aHHBIE CO CNEU(PHUKON T€OMETPUH U HEOOXOAUMBIE IS
KHM3HH B COBpEMEHHOM ob1iecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTH U3yUUTh T€OMETPHIO
Oosee riIyObOKO, €clU B JaJbHEHIIIEM BOSHUKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodecCHOHATBHON 1EATEIbHOCTH.

JlocTrKeHue e OCBOEHUS POrpaMMbl 00€CTIEYMBAETCSI PEIIEHUEM COOTBETCTBYIOIIUX
3aaa4. [IpuopureTHRIMU 3aa4aMu OCBOCHH Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISIOTCSA:

e (QopmupoBaHUE TMPEJCTABICHHUS O TEOMETPUM KaK YacTU MHUPOBOH KYyJIbTYyphl H

OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHUE TMPEICTABICHUS O MHOIOTPaHHMKaX W TelaxX BpallleHHs Kak o
BaXHEHMIINX MAaTEMATUUYECKUX MOJENSIX, MTO3BOJISIOLUIMX ONUCHIBAaTh U U3y4aTh pa3HbIe
SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opMupoBaHHE YMEHHs pAcIO3HaBaTh Ha 4YEPTEk,axX, MOJCISAX U B PEalbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPALLEHUS;

e OBJAJCHHE METOAAMM pELICHHS 3aJad Ha [OCTPOCHHS Ha H300pakeHUsIX
IPOCTPAHCTBEHHBIX (QUTYP;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHATHUSAMHU O MHOTOIDaHHHUKAX U
TeJax BpallleHUs! U UX OCHOBHBIMU CBONCTBaMU;

e OBJIQJICHUE AITOPUTMAMM PELICHHS OCHOBHBIX THUIIOB 3a7ay; ()OPMHPOBAHUE YMEHUS
IPOBOJMTH  HECJIOXKHBIE  JOKa3aTelbHbIE  pAcCyKJIEHUS B  XOJAE  peIIeHUus
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUIECKUM COJEP>KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH  0Oydarommxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUMN, KPUTUYHOCTH MBIILICHUS;

e (opmupoBaHue (yHKIMOHAIBHOM T'PAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TEOMETPHUUECKUX MOHSATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B
peaNIbHBIX JKU3HEHHBIX CUTYalUsIX W TMPU HU3YYEHUH JPYTHMX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QOopMyIupoBaTh HX Ha S3bIKE
FEOMETPUM U  CO3/laBaTh TEOMETPUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUM ammapar [uisl pelleHHs [PaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJyYEHHbIE PE3YJIbTAThI.

OTnuYnTensHOM 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS BKIIOYEHHE B KypC CTEPEOMETPUU

B Hayajlle €ro u3y4eHus 3aJay, pEIIaeMbIX Ha YPOBHE MWHTYMTHBHOIO IIO3HAHUS, H
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO
JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIMPYET IPOTEKAHME WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO ITPEeIMETA.

[Ipennourenne oTHAETCA HAMVISIIHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHus, TO €CTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON
NesTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MpPEACTAaBICHUM y ydwammxcsi B Kypce
CTEpEOMETPUHN MPOBOIUTCS 3a CUET pElICHHUs 3a7a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa3oB U
3aJa4 Ha OINEPHPOBAHHE IPOCTPAHCTBEHHBIMU oOpa3zamu. CozfgaHue o0paza MPOBOAUTCS C
OTOPOM Ha HATJISAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCJIOBUAX OTBJICUEHUS OT HAIJIITHOCTH,
MBICJIEHHOT'O U3MEHEHMSI €70 UCXOJHOTO COZIEPIKAHHUS.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «['eomerpum» B 10-11 Kknaccax:
«MHororpanHukny, «IIpsmble U MIOCKOCTH B MpoCTpaHCTBe», «Tena BpauieHus», « Bektopsl u
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KOOPJUHATHI B MPOCTpaHCTBE». DOPMHUPOBAHKE JIOTUUCCKUX YMCHUN PACTIPEeIesAeTCs] HE TOJIBKO
[0 COJACPXATEIbHBIM JIMHUSIM, HO W IO TOJAaM OOYYEeHHS Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ybTaTaM OCBOCHUS
paboueii mporpaMMbl, pactpeAeIEHHBIM 0 ToJjaM 00yUeHUSs, CTPYKTYPHPOBAHO TAKUM 00pa3oMm,
4TOOBI OBJIAACHHUC TCOMECTPUUCCKNMU IIOHATUAMHA u HaBbIKAMH OCYHICCTBJIAJIIOCH
MOCJIEZIOBATEIbHO M TOCTYMATENbHO, C COOJIOJCHHEM IPUHIMIIA MPECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIUCH B O6I.].[y10 CUCTCMY I'COMCTPHUICCKUX Hpe,[[CTaBJIeHI/Iﬁ 06y‘{aIOH_II/IXCH,
pactupsisi U yriayomsisi e€, o0pa3ys IpOoYHbIe MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpun orBogutcs 2 yaca B Hegento B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa rojia ooydyeHus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHUS cTepeoMeTpur. Touka, nmpsimasi, INIOCKOCTh, IpocTpaHcTBO. IloHsaTHE 00
AKCMOMAaTH4YECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCHUOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX.

B3anMHOe pacronoxeHue NpsMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS, NapaJljIesIbHbIE U
CKpeluuBampomuecs mnpsMble. [lapamienpHOCTs MNpPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
IapajulelbHbIEC NPSMbIC B IPOCTPAHCTBE; MMAPAJUICIIBHOCTD TPEX MPSAMBIX; NapaJUICIIBHOCTD IPSIMOU
U IUIOCKOCTU. YTIIBI C COHAIIPABICHHBIMH CTOPOHAMH; YTOJ MEXIY NPSMBIMH B IIPOCTPAHCTBE.
[TapauienbHOCTD IMJIOCKOCTEH: MapajuleibHble IUIOCKOCTH; CBOMCTBA IMapasuICNIbHBIX INIOCKOCTEH.
[IpocTeiiimre nNpoCTpaHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpasAp, KyO, mapasuleNenunen;
MIOCTPOCHHUE CEYECHU.

IlepneHUKYIAPHOCTD NPSAMOU U INIOCKOCTH: NMEPIEHIUKYIISIPHBIC NIPSMBIE B IIPOCTPAHCTBE,
IPSIMBIE MAapAJUIENbHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, INPU3HAK MEPIEHIUKYJISIPHOCTH
IPSIMOH M IUIOCKOCTH, TEOpEMaA O MPSAMOM NEPIEHAUKYIISIPHON IIOCKOCTH. YTJbl B IPOCTPAHCTBE:!
Yrojl MEXIy IpsMOM M IIOCKOCTBIO; ABYTPAHHBIM YroOJ, JIMHEWHBIA YroJl JBYIPaHHOIO yIJIa.
[lepneHUKyIsp ¥ HAKIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT IPSIMOM 10
IUIOCKOCTH, TNpOeKUUs (UIypbl Ha IUIOCKOCTb. [leprneHauKyIspHOCTh IUIOCKOCTEH: NpHU3HAK
MEePIECHANKYISIPHOCTH IBYX IJIOCKOCTEN. TeopeMa o TpEX nepneHauKyJIsipax.

MHororpaHHUKH

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE HJIEMEHTBI MHOTOIPDAHHUKA, BBIIYKJIbIE U HEBBIITYKIIbIC
MHOT'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipu3ma: n-yronpHas Nmpu3Ma; TPaHU U OCHOBAHUSA
OpU3Mbl; NpsAMas M HAKIOHHAs TMpHU3Mbl; OOKOBas M TIIOJIHAs IOBEPXHOCTb IPHU3MBL
[Tapamienenunen, NpsAMOYIOJbHBIM IapajulelIeMIe] U ero csoiicTBa. [Iupamupa: n-yrosbHas
nupaMujia, TpaHM M OCHOBAHME NHUPAaMUIbI; OOKOBasi W TMOJHAs TMOBEPXHOCTb MHPAMUJIBL;
IIpaBWIbHAs M YyCe4YE€HHAas NHMpaMuia. OJIEMEHTbl MNpuU3Mbl W nupamunbl. [IpaBuibHble
MHOTOTDaHHUKH: IIOHATHE IPABWIBHOIO MHOTOI'DAHHMKA; IPABWIbHAs IPU3Ma U IPaBUIIbHAL
NUpaMKJia; MpaBUiIbHAs TPEYrojbHas NMUpaMuja U MpaBWIbHBIN TeTpasap; KyO. IIpeacraBienue o
IIPABWJIBHBIX MHOTOTpaHHMUKAX: OKTa’Ap, N0AEKa’Ap U ukocasap. CedeHus Mpu3Mbl U TUPAMUJIBL.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSMOH, IIOCKOCTH.
DneMEHTB CAMMETPUH B IMpaMuax, Napajulelenunesax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Bbruuciienue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHanu, yribl. [lnmomans OoxoBoi
MIOBEPXHOCTU U MOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIONIA/lb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOM mpu3Mbl. [Inomans OOKOBONH MOBEPXHOCTH M IMOBEPXHOCTH IMPABUIBHON
MUPaMHJIBI, TeOpeMa O Tuiomaan yceu€HHoi nupamunbl. [Torstiue 06 00béme. OOBEM MUPAMHUIEI,
IIPU3MBL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOILEHUS MEXIy IUIOMAASIMHU TOBEPXHOCTEH,
00BbEMaMu IOJJOOHBIX TEJl.

11 KJIACC

Tena Bpamenus

[unuaapuueckass TOBEPXHOCTh, OO0pa3yollue UWIMHIPHUYECKOW MOBEPXHOCTH, OCh
WIMHAPUYECKON MOoBepXHOCTU. LlumuHap: ocHoBaHUS UM OOKOBas MOBEPXHOCTh, OOpasyrolias u
0Cb; IJIOIIA/lb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konuueckass mOBEpXHOCTh, 00pa3ylolIe KOHHYECKOW MOBEPXHOCTH, OCh M BepIIMHA
KOHUYECKOW moBepXxHOCTH. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yoIlas 1 0Ch; TUIOIIAIs OOKOBOU
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U TIOJHOM TOBEPXHOCTHU. YCEUEHHBIM KOHYC: OOpa3ylolllMe M BbBICOTA; OCHOBaHMUS U OOKOBas
MIOBEPXHOCTb.

Cdepa u map: nHeHTp, paguyc, AMAMETp; IUIOIAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacnosiokeHue cepbl U III0CKOCTH; KacaTellbHas IIOCKOCTh K cdepe; miomanb chepsl.

N300pakeHue Ten BpallleHHsl Ha MIIOCKOCTU. Pa3BépTka uiInHApa U KOHYyca.

KomOuHnammu Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIIMCAHHBIN OKOJIO C(epsl;
cdepa, BIMCaHHAsi B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonstue 06 o0véMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSAMOYTOJIBHOTO Mapajulenenunesna u cieacTeus u3 He€. O0bpéM muanHIpa, Konyca. O0bEM mapa
U TUIOMAE ChEpHI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOIAASMHU TOBEPXHOCTEH,
00BbEMaMU OJOOHBIX TEIL.

CeueHns uwiIMHApa (mapajsielbHO M NEPHEHJIUKYJISPHO OCH), CEUeHHUs KOHyca
(mapanyieabHOE OCHOBAHUIO U IPOXOASIIEE YEPE3 BEPIIMHY ), CEUEHMS 1Iapa.

BekTopbl M KOOpPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmI0cKocTH U B NpocTpaHCTBE. CII0KEHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4yucio. Pa3noxeHue Bekropa 1o TpEM HEKOMIUIaHApHBIM Bekropam. IIpaBuio
napajuienenuneaa. Pemienue 3aaad, CBSI3aHHBIX C MPUMEHEHUEM IMpaBWII JACHCTBUN C BEKTOpAMH.
IIpsimoyromnpHast cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopaunate! Bekropa. [Ipocreiimue 3anaun
B KOOpJMHaTaX. YToiI Mexay BekTopamu. CkalsipHOe NpOU3BEeHIE BEKTOPOB. Briuncienue yrios
MEXAYy TpAMBIMH M  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOX IpPHU  PEIICHUU

reOMETPUYECKUX 3a1a4.
IIJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATBI

JluaHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl Yy4eOHOro mpeamera «MareMaTukay
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnmuTaHue:

C(OPMUPOBAHHOCTHIO ~ TPAKIAHCKOM TO3UIMHM  OOydYaromierocss Kak aKTUBHOTO W
OTBETCTBCHHOTO YJICHA POCCHICKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEeMAaTHYSCKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHM, Mpoleayp TpaxaaHCKOro o0IiecTsa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B
COOTBETCTBHUH C MX (DYHKIIUSIMU U HA3HAYCHHUEM.

IIarpuoTHyeckoe BOCIMTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakKIaHCKOW UACHTHYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSILIEMY POCCHUMCKOW MaTeMaTHKH, HEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCHICKUX
MAaTEMAaTHUKOB U POCCUHCKON MAaTEMaTHYECKOW IIKOJbI, K WCIOJb30BAaHUIO ITUX JOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJIOTHAX, cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HAHMEM  JIyXOBHBIX IIEHHOCTEH  POCCHUICKOrO  Hapoaa; cPOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO IOBEJICHMS, CBSI3AHHOI'O C MPAKTUYECKUM MPUMEHEHHEM
JIOCTHKCHUN HAyKHM U ACSATEIbHOCTHIO YUEHOIO; OCO3HAHMEM JIMYHOIO BKIIAJla B TOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro.

JcTeTHYecKOe BOCIUTAHNE:



ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIFOUas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/lay, PELICHHUH, pacCyKIEHHI; BOCIPUUMYHBOCTHIO K MAaT€MaTUYECKUM acCleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Pu3nyeckoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTEMaTHUYECKHE 3HAHUS B MHTEPECaxX 37J0POBOTO
u Oe3omacHOro oOpa3a »W3HH, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 30POBBIO (30pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEXKUM 3aHSATUNA W OTHABIXA, peryisipHas (U3WdecKas aKTHBHOCTH),
(U3MYECKOTO COBEPIIICHCTBOBAHUS, MIPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN JAEATETLHOCTHIO.

TpynoBoe Bociutanue:

TFOTOBHOCTBIO K TPYJy, OCO3HaHHEM ILIEHHOCTH TPYI0JIIOOUs; MHTEPECOM K pa3IHYHbIM
chepam TpodeCCUOHATBHON IESATENBHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ TMPUIOKCHUSIMH,
YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oyayied Mpogeccuu W peaJnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUUECKOW HAITPaBICHHOCTH.

IKOJI0ru4ecKoe BOCIIUTAHNE:

C()OPMUPOBAHHOCTBHIO JKOJOTHYECKOW KYJIbTYPHI, IMOHUMAHHEM BIHSHHS COIHAJBLHO-
SKOHOMHMYECKHX TMPOLECCOB HAa COCTOSHUE MPHUPOJHOM U COIMAJIBHOM Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa YKOJIOTUYECKUX MpoOieM; OpHeHTallMel Ha TPUMEHEHHE MaTeMaTUYECKUX
3HAHUH JJIs1 pellIeHus 3a/1ad B 00JIaCTH OKPY’KAIOIIEH Cpefibl, TUITAHUPOBAHUSI TOCTYTKOB M OI[EHKU
MX BO3MOXHBIX TIOCJIEICTBUM JIJIsl OKPYIKAIOIIECH Cpe/ibl.

LleHHOCTH HAYYHOT0 MO3HAHHUSA:

c(hOPMUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKU, MOHUMAHHEM MaTeMaTHYeCKOW HayKu Kak cdepsl
YeJIOBEUECKON JesTeIbHOCTH, ATANoOB €€ pa3BUTHUA W 3HAYUMOCTH JUIsl Pa3BUTHUSL LIMBUIM3ALINU;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKU M MaTEeMaTHYECKON KyJBTYpOM Kak CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIATH MPOCKTHYIO U UCCIEA0BATENbCKYIO NE€ATEIbHOCTh HHANBUIYAIBHO U B
rpyIIIe.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTpaMMBbI y4eOHOTO TipeameTa «MaTeMaTHKa
XapaKTePU3YIOTCSI OBJIQJICHUEM  YHUBEPCAJIbHBIMH  HO3HABAMETbHbIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCAbHLIMU — Pe2yIAMUSHbIMU
oelicmseusimu.

1) Vuusepcanvhvie noznasamenvhuvle Oeticmsus, obecneuusarom opmuposanue 6a306blx
KOCHUMUBHBIX NPOYecco8 00yuarwuxcsa (oceoenue mMemooo8 NO3HAHUS OKPYHCAIoWe20 MUupd,
npUMeHeHUe T02UHeCKUX, UCCIe008AmMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayueti).

Ba3oBbie Joruveckne qeicTBUA:

® BBIABISITh M XapaKTEPU30BaTh CYNICCTBCHHBIC NPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,

MOHATUH, OTHOWICHUA MEXIYy TMOHATHIMH, (HOPMYITUPOBATH OIPEICICHUS TOHITHM;
YCTaHABIIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(DUKAIIMHA, OCHOBAHUS JUIsI 00O0IICHUS U
CpaBHEHWUsI, KpUTEPHH ITPOBOIUMOTO aHAJIH3a;

® BOCIPHHHMATH, (HOPMYIHPOBATh W NPEOOPA3OBHIBATH CYXICHHS: YTBEPAHUTCIBHBIC U

OTpHIIATENIbHBIC, SAMHIUYHBIC, YACTHBIC W OOIINE; YCIOBHBIC,



BBISIBJIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IPOTHBOpEUMs B (akrax,
JAHHBIX, HAONIONEHUSX M YTBEP)KACHUAX; MpeasaraTb KpUTEpUU JUIsL BBIIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCIOJB30BAaHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M HMHJYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTEeJIbCTBA MaTEMAaTUYECKUX YTBEPKACHUHN (TIpsIMble U
OT MPOTUBHOI'0), BHICTPAUBATh APIYMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPDL;
000CHOBBIBAaTh COOCTBEHHBIE CYKJEHHSI U BBIBOJIBI,

BbIOMpaTh crnoco0 pemeHus y4yeOHOM 3ajgaud (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTe Hanbojee MOAXOMAIIMHA C y4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3oBble ucciaegoBarelbcKue AeiicTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK UCCIICIOBATEILCKUN HHCTPYMEHT TIO3HAHUS;, (OPMYIUPOBATH
BONIPOCHI, GUKCHPYIOIINE POTHBOPEYHE, IPOOJIEMy, YCTAaHABINBATh UCKOMOE U JIAHHOE,
(hopMHUpPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSATENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEKTa, SBJICHHS, IIpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIYy 00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMH;
CaMOCTOSITENIEHO (POpMYITHPOBaTH 000OIIEHNS U BBIBOJBI 110 pe3yibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIIEIOBaHUS, OIICHWBATh JOCTOBEPHOCTh IOJNYYEHHBIX PE3yJIbTAaTOB,
BBLIBOJIOB M 00OOIIEHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEATIONOXKECHUS O
€ro Pa3BUTHHU B HOBBIX yCIIOBUSX.

Pab6ora ¢ undopmaunmeii:

BBIBIIATH Je(UIUTH HHOPMALINH, TaHHBIX, HEOOXOANMBIX JUI1 OTBETa Ha BOIPOC U IS
pelIeHus 3a/1a4u;

BBIOMpaTh HMHGOPMALMIO W3 HMCTOYHMKOB pPAa3JIMYHBIX THIIOB, AHAJIN3HUPOBATH,
CHCTEeMaTHU3UPOBAaTh W HWHTEPIPETHPOBATh WHPOPMAIMIO PA3IUYHBIX BUAOB H (Hopm
MIpEICTaBIICHUS,

CTPpYKTYpUpOBaTh  HMH(OpMaIuio, MNpeAcTaBiIsATh €€ B  pa3iInyHbX  (opmax,
WJLTIOCTPUPOBATH I'paUIecKH;

OLICHMBATh HAJAEKHOCTh HMHQPOPMALMHM IO CAaMOCTOATENHEHO  C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VYuusepcanvnvie Kommynuxamuenwvle oOeiicmsus, o0becneuusaom c@opmMuUpo8aHHOCHb

COUUAIbHBIX HABBIKOB 06)/46170“414.?(70)1.
Oo01menue:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKIEHUS B COOTBETCTBHM C YCIOBHSIMH U LEISIMU
OGH.IGHI/IH; SACHO, TOYHO, TpPaMOTHO BBIPpAXKATb CBOIO TOYKY 3pCHHA B YCTHBIX H
MMUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS IO XOAY PEUICHUs 3aJadd, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yNbTaT;

B X0Ji¢ 0OCYKJEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEeMbI, POOJIEMBI,
perraeMoi 3aaum, BhICKA3bIBaTh UICH, HAIlEIEHHBIC HA TIOUCK PEIICHUS; COMOCTABIATh
CBOM CYXIACHUSA C CYKACHUAMU JAPYTHUX YUaCTHHUKOB JHaJIOra, 06H8,py>KI/IBaTI> pasiimune nu
CXOJICTBO TIO3WIIMH; B KOPPEKTHOH ¢opme (OpMYIHpPOBATh pPA3HOINIACUS, CBOHU
BO3PaKCHHUS,



NPEACTaBIATh PE3YyJIbTaThl PEIICHMS 3aJa4M, DKCIIEPUMEHTA, HCCIIEIOBAHUS, INPOEKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a/7ay NpPE3eHTAllUu U
0COOEHHOCTEN ayJUTOPHH.

CoTrpyanunuecTBo:

MOHUMATh M WCIOJIH30BATh MPEUMYIECTBA KOMAaHIHOW W WHAMBHIYaJIbHON pabOTHI TpU
pemieHny y4eOHBIX 3a/a4; MPUHUMATH LEJb COBMECTHOM AEATEIBHOCTH, IUIAHWPOBAThH
OpPTraHu3allMi0 COBMECTHOW paboThl, paclpenensiTe BUAbl paboT, IOroBapUBaTHCA,
o0cy>XJ1aTh NpOIECcC U Pe3yJIbTaT pabOThl; 0000111aTh MHEHUSI HECKOJBKUX JIFOJIEH;
y4acTBOBaTh B I'PYHIOBBIX (Gopmax paboTsl (00CyxaeHHsS, OOMEH MHEHHMH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE); BBIIOIHATH CBOIO YacTh paOdOTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C
APYTMMHU YWICHAMH KOMAaH/Ibl; OILIEHMBATh KAUYeCTBO CBOETO BKJIAAa B OOIIMI MPOIYKT IO
KpUTEPHSIM, C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmeus, obecneuugarom @GopmuposaHue cmbiCl08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanmus:

COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 3aJauu, BBIOUPATh CLIOCO0 pEeLIeHus C y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yUETOM HOBOM MH(QOpPMAIIIH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMH TT03HABATEIILHON pe(IEKCUH KaK OCO3HAHUS COBEPIIACMbIX JeHCTBUI
U MBICIUTENIBHBIX TPOLECCOB, MX PE3yJIbTAaTOB; BJIAIETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiIbTaTa PEIIeHHs MaTeMaTHIeCKON 3a1a4H;

NPEIBUIECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IpPH DPEUICHUU 3aJayd, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, MAHHBIX, HaWJACHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yNbTaTa LEIH M YCIOBHUAM, OOBSICHATH HPHUUUHEI
JOCTHKEHUST UM HEIOCTHKEHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OLUIMOKY, AaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC
OneprpoBaTh NOHATUAMM: TOUKA, IPsIMAs, INIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPUHU M CIIEICTBHUS U3 HHUX IPU PEIIEHUU I'€OMETPUYECKHUX

3a/1ad4.

OneprpoBaTh NOHIATUIMMU: MAPAILIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEM.

KnaccuduuuposaTs B3aMMHOE PaCIONOKEHUE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYTPAaHHBIN YroJl, TPaHH JIBYTPaHHOrO YIJia, peOpo JABYTpaHHOTO
yIJ1a; TMHEWHBIN yroi JByTpaHHOIO yria; rpajycHas Mepa ABYIPaHHOTO YIJia.

OnepupoBaTh MNOHATUSAMHU: MHOTOIPAaHHUK, BBINYKJIBI M HEBBINYyKJIbI MHOTOI'DaHHUK,
AJIEMEHTHl MHOTOI'PaHHUKA, TIPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTIOIPAaHHMKOB (MHMpamMujAa; NpusMa, HPSIMOYTOJIbHBIN
napasuieNienumne/1, Kyo).

KnaccuduiupoBats MHOTOTpaHHHUKY, BBIOUpAst OCHOBAHUS ISl Kilaccu(UKAIMK (BBITYKIIbIC
Y HEBBINMYKJIbIE MHOTOIPAHHUKH; MPABUIBHBIE MHOTOTPAHHUKHU; MPSIMbIE U HAKJIOHHBIE MPHU3MBI,
napajuieJenunepl).



OnepupoBaTh NOHITHSIMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MPUHLUIBI IOCTPOCHUS CEUEHHMH, CTIONIb3YSI METO/L CIIEJIOB.

CrTpouTh ceueHUs MHOTOIDAaHHUKOB METOJOM CJIEAOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJl CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXKIEHHE M€OMETPHUUECKUX BEJIUYMH MO 0OpasliaM WIH ajiropuTMam,
IIPUMEHSISI U3BECTHBIE AHAJIMTUUECKUE METO/IbI IIPY PEIIEHUU CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4
Ha BBIYUCIIEHHUE PACCTOSHUN MEXy JIBYMS TOUKAaMH, OT TOUKH /10 IPSIMOM, OT TOYKH /10 TUIOCKOCTH,
MEXY CKPEIIUBAOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaXOXKICHHE T€OMETPHUECKUX BEIUYMH MO 0OpasliaM WK ajiropuTMam,
IPUMEHSS U3BECTHBIE AHAJTUTUYECKHE METObI IIPU PELICHUU CTAHJAPTHBIX MaTeMaTUYECKHUX 3a7a4
Ha BBIUMCIICHHE YIJIOB MEXKIY CKPELIMBAIOIIMMUCA MPSIMBIMU, MEXIY NPSMON M IJIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, JBYTPaHHbBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIAAM MOBEPXHOCTEH MHOIOTPaHHUKOB (TMpU3Ma, MUpamMmuaa) ¢
npuMeHeHHeM (hOpMyII; BBIUMCIATH COOTHOIICHUS MEXIy IUIOIAAsIMU MOBEPXHOCTEH, 00BEMaMu
MO0JI00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETpPUS B TPOCTPAHCTBE; ILEHTP, OCb U IUIOCKOCTh
CUMMETpPHUH; LICHTP, OCh U INIOCKOCTh CUMMETPHHU (DUTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensiTb  reomeTpudeckue (GakTbl [  PELIEHUS  CTEPEOMETPUUYECKUX  3ajad,
NPEJIOoJaraloiiX HECKOJbKO IIArOB PELICHMs, €CIU YCJIOBHS INPUMEHEHHs 3aJaHbl B SIBHOU
dbopme.

[IpumeHsTh mnpocTEWIINe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPU PELICHUH CTEPEOMETPHUUECKUX 3a/1au.

IIpuBoauTe mHpuUMEpPH MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U  KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyuyeHHbIE 3HAHMS Ha MNPAKTUKE: AHAJIW3UPOBATh pealibHble CUTyallud U
IPUMEHATh  M3yYEHHbIE  TIOHATUA B  IPOLECCE  IOMCKAa  PELIEHUS  MaTeMaTHYECKU
chOopMyJIUPOBAHHON MpPOOJIEMBbl, MOAEIUPOBATh peajbHble CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJENM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATUH M TEOPEM,
anmapara anreOpbl; pelaTh NPaKTUYECKHE 3a/layd, CBA3AHHbBIE C HAXOXKJIEHUEM I€OMETPUYECKUX
BEJIMYMH.

11 KJIACC

OmnepupoBaTh MOHATHSAMU: IWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yIolie MHUINHAPUIECKOM
MOBEPXHOCTH; IMJIMHIpP; KOHHYECKAass IOBEPXHOCTh, OOpa3ylole KOHMYECKOH ITOBEPXHOCTH,
KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBate Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI OJYUEHUS TEJl BpalLlEHUS.

KnaccudunupoBats B3auMHOE pacnosioskeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATHAMH: IIAPOBOW CEITMEHT, OCHOBAHME CEIMEHTA, BBICOTA CErMEHTA;
AapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOI0O CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IJIOMIAAM TOBEPXHOCTEH TEN BpAIllEHUS, TCOMETPUUECKUX TENl C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBINA B cepy U OMHCAHHBIN OKOJIO chepsl;
cdepa, BIMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIuuciaTh COOTHOMIEHHUS MEXTy IIOIIAIMH TOBEPXHOCTEH M 00bEMaMH MOTOOHBIX TEJl.
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N300pakaTh u3ydaemble (GUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX YepPTEKHBIX
UHCTPYMEHTOB.

BbIMoONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS TEJl BPAIICHUSI.

M3BnekaTh, MHTEPIPETUPOBATh U MPEe0oOPa3oOBBIBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKax U PUCYHKAX.

OmnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONMHATE NEHCTBUS CIIOKEHUSI BEKTOPOB, BEIYMTAHHS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaatOT.

[TpuMeHATh MpaBWIIO Mapaieenune/a.

OnepupoBaTh HOHATHUSAMH: JI€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIYy BEKTOPaMH, CKaJSIPHOE
NPOU3BEJICHNE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI.

HaxonuTth cymMMy BEKTOPOB M NPOU3BEACHHE BEKTOpA HA YUCIO, YTOJl MEXAY BEKTOpaMH,
CKaJISIPHOE TIPOM3BENICHUE, PACKIIAIBIBATE BEKTOP I10 IBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3anaBaTh IOCKOCTh YpaBHEHHUEM B JIEKAPTOBOM cHUCTEME KOOPAHMHAT.

[IpumensT reoMerpuyeckue (aKThl A PEHICHUS  CTEPEOMETPUYECKHX — 3ajad,
MPEIOIaralonX HECKOJIBKO MIATOB PEIICHHS, €CIU YCIOBHS INMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemate mpocreiimue reoMeTpuyecKkre 3aJadd Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeToJa.

Pemate 3amaum  Ha JI0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIIGHUM ©  HaXOXKACHUE
rE€OMETPUYECKHAX BEJMYUH IO 0o0paslaM WIH alropuTMaM, TMPUMEHSS W3BECTHBIE METOIbI NpHU
PELICHNH CTaHJAPTHBIX MaTeMAaTHYECKUX 3a7ad.

[TpuMeHATH TpOCTEHIINe NpPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI TIPY PEUICHUN CTEPEOMETPHUECKUX 3a1aY.

[lpuBoauTe mHpHUMEpPBl MAaTEeMAaTHUYECKMX 3aKOHOMEPHOCTEH B TPUPOJAE U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[TpuMeHsTh TONyYeHHBIE 3HAHWS Ha TPAKTUKE: aHAIM3WPOBATH peAlbHBIE CUTyallud M
OPUMEHATh  M3Y4YCHHBIE  IOHATUS B Ipollecce  IOMCKAa  pelIeHHs  MaTeMaTH4eCKd
c(OpMyYITHPOBaHHOW TPOOJIEMBI, MOJAEIHPOBATH pEabHBIE CUTYallMH Ha S3bIKE TE€OMETPHH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJAETH C HCIIOJIB30BAHUEM T'€OMETPHUUYCCKUX IOHATHH M TEOpEM,
ammapara anreOpbl; pelarbh NPaKTUYeCKUe 3a/ladyM, CBSI3aHHbIE C HAXO0XKJIECHHEM IeOMETPUYECKUX
BEJIMYMH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosuuvecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM . » (uudposbie)
n/m | MporpamMmbl Bcero é o E ; ° E o0pa3oBaTe/IbHbIE
S E t§ 3 % -§ pecypcbl
2 4 2 B3 =
butmmoreka [IOK
! Brexetiite B crepeomeTpiio 10 https://m.edsoo.ru/1¢209e37
[IpsiMbIe ¥ TUIOCKOCTH B
2 npoctpaHcTse. [lapamiensHOCT 12 1 EEEJSH;I /(r);lre:c?siorf 11¢209¢37
IPAMBIX U IJIOCKOCTEH ] ]
3 [lepnenAUKyYJIAPHOCTD OPSIMBIX U 12 bubmuorexa [JOK
TUTOCKOCTEN https://m.edsoo.ru/1¢209e37
4 Vrael Mexay OpsIMbIMU U 10 | bubnuorexa [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
. Muororpartitici i 1 https://m.edsoo.ru/1¢209e37
. butmmoreka [IOK
6 OObEnbt MuororpanHHicos ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeyeHus1, pACCTOSHMUS 4 | bubnmnorexka HOK
U YTIIBI https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME
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11 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM » . (uudposBbie)
n/n NpOrpamMmal Bcero g . Z E o £ o0pasoBaTesbHbIe
butbmmoreka [IOK
! Tena pparieris 12 https://m.edsoo.ru/1c209e37
N bubmmorexa IIOK
2 O0nemsr Ten . 1 https://m.edsoo.ru/1¢209e37
3 BekTopbl 1 KOOpAUHATHI B 10 | bubnuorexa [JOK
MMPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IEHNE, . 1 bubmnoreka IIOK
CUCTeMAaTH3aIHsI 3HAHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOIT'PAMME
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ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
i DJIeKTpPOHHBIE N (ppoBbIE
ara
oOpa3oBaTe/ibHbIE
KonuyecTBo yacos HU3y4eHHUs
No . pecypcbl
eMa ypoka
n/n P
[=] L] L]
Beero & 2 £ g 7
= 2 09 g o
4 ® B9
= R R T A
OCHOBHBIE MOHATHUSL CTEPEOMETPUHN: TOUKA, TIPAMAs,

1 MJIOCKOCTH, MPOCTPaHCTBO. [IpaBuia nzobpakenus Ha | bubnuorexa [JOK
pPHUCYHKaX: W300paskeHMsI MIIOCKOCTEH, MapauieIbHbBIX https://m.edsoo.ru/aecc77cd
IpAMBIX (OTPE3KOB), CEpEeIUHbBI OTpe3Ka

) [TonsiTHA: mepecekaroumecs MI0CKOCTH, epeCeKaroIuecs | bubanorexka [JOK
npsiMasi ¥ IJI0CKOCTh https://m.edsoo.ru/2d8a9¢99

3 IlonsTHA: epecekaromuecs MI0CKOCTH, IepeceKaroIuecs 1 bub6mmorexa [IOK
npsMas ¥ II0CKOCTb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOIPaHHUKAaMH, U300pakeHne

4 P ’ P i bubaunorexa [JOK
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX

P pHey ’ P https://m.edsoo.ru/a63959%d
yepTrexax
HauanbHble cBefieHHs 0 KyOe U IMpamMuJie, UX pa3BEPTKU U bu6nmorexa [IOK

5 1
Mozenu. CedeHusi MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanbHble cBesieHus 0 KyOe U upamuie, ux pa3BEPTKU U bubmmorexa [IOK

6 1
Mojenu. CedeHus: MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32

7 [TonsiTHe 06 aKCHOMATUYECKOM TIOCTPOSHUH CTEPEOMETPHH: ) bubmmoreka [JOK
AKCHOMBI CTEPEOMETPHH U CJICJICTBUS M3 HUX https://m.edsoo.ru/Occ5céfe

8 [TonsiTre 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1 bubmmoreka [JOK
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

AKCUOMBI CTCPECOMCTPHHU U CICACTBHUA U3 HUX

https://m.edso00.ru/239¢c8cb4

9 [TonsiTrie 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: bubmmorexa [JOK
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX https://m.edso0o.ru/65c6b106
10 [TonsiTve 06 aKCMOMATUIECKOM TIOCTPOCHUH CTEPEOMETPHUH: bubmuorexa [{OK
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX https://m.edsoo.ru/258fc245
B3aumHoOe pacmonoxeHue NpsMbIX B IPOCTPAHCTBE:
11 nepeceKa}oII)uHec;I napannenF;HHe u CKI;)GIHII:BaI-OH_[I/IeC}I Bubmiorexa LIOK
’ https://m.edsoo.ru/1a2520f6
npsiMble
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE:
12 HalfanneanHe npﬁime B IIPOCTPAHCTBE; Ha;)an;:nbﬂocm bubmmorexa IOK
N https://m.edsoo.ru/93ad36b3
TPEX MPSIMBIX
13 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: bubmuorexa [{OK
[TapannenbHOCTh MPSMOM U TNIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMHU bubnmorexa HOK
https://m.edsoo.ru/9f4071b9
15 Yr0a MexIy NpsIMbIMU B IPOCTPAHCTBE Bubnmoreia LOK
https://m.edsoo.ru/fe733862
16 Yron Mexy NpssMbIMU B IPOCTPAHCTBE bubmmorexa IOK
https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTB INIOCKOCTEN: NapajuiesIbHbIE TUIOCKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyieIbHBIX TUIOCKOCTEH Bu6miorexa LIOK
https://m.edsoo.ru/e504d656
[IpocTeiimume mpocTpaHCTBEHHbIE PUTYpPbI HA TIOCKOCTH: bubanorexa HOK
19
TeTpa’ap, KyO, napasiesienure https://m.edsoo.ru/4a28dc02
20 ITocTpoenue ceuenuit Bubmiorexa LIOK

https://m.edsoo.ru/1d434d0f
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bu6mmoreka [IOK

21 Hoctpoertne ceerii https://m.edsoo.ru/ec26feSd
2 Konrponbnas padora no teme "[Ipsimble 1 INIOCKOCTH B bub6nmorexa [IOK
npoctpancTBe. [lapamienbHOCTh MPSMBIX U TIOCKOCTEH" https://m.edsoo.ru/9a0a9e56
7 [lepneHIUKYISIPHOCTH NPSAMOM U MIIOCKOCTH: bubanorexa HOK
NEePICHAUKYJISIPHBIC TIPSIMBIE B TIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [TpsiMble mapasuienbHbIe U MEPIeHIUKYISPHBIE K TUIOCKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapasnienbHble U NEPIeHIUKYIIpHbIE K TUIOCKOCTH BrGmnorexa LIOK
https://m.edsoo.ru/ba545966
26 IIpu3Hak neprneHAUKYJISIPHOCTH IPSIMOM U IIJIOCKOCTH bubmmorexa IOK
https://m.edsoo.ru/f85bfc46
27 [Ipr3Hak nepneHIuKyISIPHOCTH MPSIMOM U MITIOCKOCTH BrGmnorexa LIOK
https://m.edsoo.ru/79165d15
28 Teopema o mpsiIMOi NEPIIEHANKYJISIPHON IIIOCKOCTH bubmmorexa IOK
https://m.edsoo.ru/635¢5087
29 Teopema o npsiMOii MEPHNEHANKYIAPHON MITOCKOCTH brbmiorexa LIOK
https://m.edsoo.ru/bd37458
30 Teopema o mpsiIMOI NEPIIEHANKYIIPHON IIIOCKOCTH bubamorexa LIOK
https://m.edsoo.ru/7d18834b
31 IlepnieHqUKyYIISAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 bub6mmorexa [IOK
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH https://m.edsoo.ru/33¢c477d3
1 [lepieHAMKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bubmuorexa [{OK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIIOCKOCTH https://m.edsoo.ru/66fefadd
13 IlepnieHUKYIISAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 bubmmoreka [IOK
MJIOCKOCTH, PACCTOSTHUE OT MPSMOM J0 IIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepieHAMKYIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bubmuorexa [{OK
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IIJIOCKOCTH, paCCTOAHHUE OT prIMOfI J0 INTIOCKOCTH

https://m.edsoo.ru/dbee22bc

35 VYTIabl B IPOCTPAHCTBE: YroJI MEXAY MPSIMOUN U TNIOCKOCTHIO BuGmorexa LIOK
https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJl JByIPaHHOIO yTIila Bubmmorexa LOK
’ https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yro, JUHEHHBIN yroJl JByTPaHHOTO yTila bubnmorexa HOK
’ https://m.edsoo.ru/c7¢777ed
13 [leprieHAMKYIAPHOCTD MIIOCKOCTEM: MMPU3HAK bubmuorexa [{OK
NEePIEHANKYIIPHOCTH BYX TIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepnieH UKy IAPHOCTD INIOCKOCTEN: IIPU3HAK bu6nmorexa [IOK
MEPIEeHIUKYISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYISIPHOCTH IJIOCKOCTEN: MTPU3HAK bubanorexa HOK
NEePIEHANKYIIPHOCTH BYX TIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepneHAUKYISIpaxX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHANKYISIpaxX Bubmmoreia LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NeprneHANKyJIsIpax bubmmorexa HOK
https://m.edsoo.ru/91246736
KontposnbHas pabota no temam "[lepneHaANKYISIPHOCTD
44 Hp}IMEIX u HHOI:)KOCTeﬁ" n "Yribl MeI:Kz[y ﬁpmz[bn\i)n 51 bubmmorexa LIOK
" https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOT'paHHHKA, II)SI)IHYKJ'II:IC Y HEBBIITYKJIbIC BuGmiorexa LIOK
. https://m.edsoo0.ru/2d24e873
MHOT'OT'PaHHHUKH; pa3BEPTKa MHOTOIPaHHHUKA
46 [Ipu3ma: n-yroapHas pu3Ma; rpaHd U OCHOBAaHHUS IPU3MBI; bubmorexa [JOK

npsaMasi 1 HaKJIOHHaA IIPU3MBbI; OOKOBas U MOIHAS

https://m.edsoo.ru/b4ad63ad
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IMMOBEPXHOCTH IIPHU3MbI

[Tapamienenumen, IpsAMOYIOJIbHBIN APAIIICIIECIIUIIE] U €ro

Bbu6nuoreka [JOK

47 CBOICTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojapHasi nupaMuia, TpaHd U OCHOBaHHE
48 HH;)aMI/I;[LI; 60};03351 " nonias[ HI([)BepI))(HOCTB MApaMU/IBbL; BuGmiorexa LIOK
. https://m.edsoo.ru/fblcd0as
MpaBWIbHAS U yCeu€HHAs MUpaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKHU: MTOHSITHE MPABUIHHOTO
49 MHOTOTpaHHUKA; TpaBWJIbHAS MIPU3Ma U NpaBUIIbHAS bubmuorexa [JOK
MUpaMKJIa; IPaBUIIbHAS TPEYTOIbHASI MUpaMUIa U https://m.edsoo.ru/074c8865
MPaBUJIBHBIN TETpadap; KyO
50 [IpencraBneHune o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAd/IP, bubnmnorexa [JOK
JOACKAdIP U UKOCAdIP. https://m.edsoo.ru/a0fdd5bf
CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIEHO
51 TOYKH, IPSIMOM, MJIOCKOCTH. DIEMEHThl CHMMETPUU B bu6nuoreka [JOK
NUpaMU/Iax, napauienenunenax, paBuIbHbIX https://m.edsoo.ru/b9e777d9
MHOTOTpaHHUKAX
57 Brruncnenue 31€eMEHTOB MHOTOIPaHHUKOB: pEOpa, bubmmorexa [IOK
JTUaroHaJH, yTIbl https://m.edsoo.ru/6cdbecef
[Tnomaab 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
53 npmfll(lt)ﬁﬂnpnsz, nnomar/:)u, OCHOBaHMH, TeopeMaIZ) OOKOBOM Br6morexa LIOK
. https://m.edsoo.ru/37d84157
MTOBEPXHOCTH MPSIMOH TPU3MBI
ITnomans 0OKOBOH ITIOBEPXHOCTH U IIOBEPXHOCTH
54 MPaBUIHHOMN anaMHz[LI,pTeopeMa 0 nnoupiazm OOKOBOM bubmorexa [OK
. > https://m.edsoo.ru/5603e30b
MOBEPXHOCTU YCEUEHHOM MUPAMHUIBI
" " bubmmnotexa LIOK
55 KoHnTtponbHas paboTa o TeMe "MHOrorpaHHUKH hitps:/m.edsoo.rw/a95f5c04
56 [TonsiTrie 06 00BEMeE Bubmiorexa LIOK

https://m.edsoo.ru/7ad0020b
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bu6mmoreka [IOK

37 OOmEm mupamu et ! https://m.edsoo.ru/235171b3
i bubmuorexa [JOK
>8 OOnEM nupau el ! https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 O0Bé 1
DM [THpanint https://m.edsoo.ru/79¢10312
bu6mmoreka [JOK
i 1
60 OOnEM nupau el https://m.edsoo.ru/2faadc3f
bubmnoreka [JOK
61 O0Bé 1
DM HIPHSMEL https://m.edsoo0.ru/79853608
. bu6mmoreka [IOK
62 OmEm mpHsMe! ! https://m.edsoo.ru/1¢053890
. bubmuoreka [JOK
63 OOmEm mpH3Me! ! https://m.edsoo.ru/482d3f51
bu6mmoreka [JOK
4 K " & " 1
6 OHTpOJIbHAs paboTa 1o TeMe "OO0bEMBI MHOIOIpaHHUKOB https://m.edsoo.ru/28a6573c¢
65 [ToBTOpeHme, 006001IeHNE CUCTeMAaTHU3aIHs 3HAHUA. 1 Bbu6nmuoreka [JOK
[TocTpoeHue ceueHuil B MHOIOIpaHHHKE https://m.edsoo.ru/098bedad
o EOBTc;peeHHee, ogsflllennf CI/I:TeMaTI/ISaHI/IS{O?;HZHI/II/I.O 1 BuGmiorexa LIOK
BIYHCIIEHA TOSTHUM: MEXY IBYMs TOYKAMHU, OT
. p B Ay ABY ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TMPSMOM, OT TOYKH JI0 TIIOCKOCTH
67 Hrorosas koHTpoJIbHAS paboTa 1 bubmorexa LOK
TOroBask KOH bHast T
POt P https://m.edsoo.ru/b9146bc0
. EOBTOPCHI/IG, 0606H.IGHI/IC cncieMaTnsaum 3HaHUM. 1 BuGmorexa LOK
BIYHUCIICHUC 3:rn013. MEXTy CKPCIIUBAIOIIUMUCS TIPSIMBIMH, hits://m.eds0o.ru/5676568b
MEXy MPSIMOH U TUIOCKOCTBIO, YTJIOB MEXKY IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

DJIeKTpPOHHbIe NN poBbIe

Jlara
o0pa3oBaTesibHbIE
KoauvecTBo yacoB U3yYeHHUs
No pecypcebl
- Tema ypoka
n/n P
=) o ) ot
Beero & 2 £ £ = =
E 2 o Z o
ZEE2¢e 38
2 8 23
= = e B oa
1 Cdepa u map: ueHtp, paauyc, IuaMeTp; IIoaib i bu6nmnorexa [JOK
MTOBEPXHOCTHU C(hepbl https://m.edsoo.ru/0341bc2b
) B3anmuoe pacnionoxxerue cepsl U IIIOCKOCTH; KacaTeabHas | bubmuotexa [{OK
IUIOCKOCTB K cpepe; Tiomanb chepsl https://m.edsoo.ru/bed12a43
but6nmmorexa [IOK
3 H3o0pakenne chepsl, mapa Ha miockoctu. CeueHus 1mapa 1
P dep P P https://m.edsoo.ru/bc15f712
WIMHIpUYECcKas NOBEPXHOCThb, 00pa3yrolue
4 1 AP N p pasyiom . 1 bu6nmmorexa [IOK
WIMHPAYECKON TTOBEPXHOCTH, OCh IIMITUHAPUICCKOM
HAIHEAD P HILTHIAD https://m.eds00.ru/6054b8c1
MOBEPXHOCTH
5 Hunmusap: ocHOBaHMs M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1 bubmuotexa [{OK
¥ OCB; TIOMIaIb OOKOBOM U MOJIHOW OBEPXHOCTH https://m.edsoo.ru/188f6216
N3o0paxkeHnue MUIMHIPA Ha TUIOCKOCTH. Pa3BépTka
6 p C H AP ( p . 1 bu6mmoreka [IOK
munHapa. CeueHus IHHAPA (TUIOCKOCTHIO, MapaliebHON
P . P P https://m.edsoo.ru/016e25eb
WM TIePHEeHAUKYIISIPHON OCH WJIMHIPA)
. Konnueckast moBepXHOCTh, 00pa3yrolre KOHMYECKON 1 bubmumorexa [IOK
MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOW TTOBEPXHOCTH https://m.edsoo.ru/c94ba09b
Konyc: ocHoBaHMe U BepIlrHa, 00pa3yomas u och; IIOaab bu6nmmoreka [IOK
8 . . 1
OOKOBOI1 U MTOJIHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 Yceu€HHblil KOHYC: 00pa3yroIIre U BHICOTa; OCHOBAHUS U 1 bubmmoreka [JOK
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O0KOBas MOBEPXHOCTh

https://m.edsoo.ru/1468bab3

N300pakeHne KoHyca Ha Iiockoctu. Pa3BépTka KoHyca.

bu6mmorexa [IOK

10 Ceuenus koHyca (IIOCKOCTHIO, TAPAJIETLHOW OCHOBAHUIO, U
nnocxocnro,ipoiozmmeﬁ qep’e:a BpepHII/IHy) , itps://m.edso0.ru/Obde [bef
11 KomOuHamwmst Tes BpalieHuss ¥ MHOTOT'PaHHHKOB bubmorera [IOK
https://m.edsoo.ru/3cefl0e5
12 MHoTrorpaHHHUK, OMMMCaHHBIA 0K0JI0 cepbl; chepa, bubmuotexa [{OK
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU B TEJIO BpAICHUS https://m.edsoo0.ru/0b136158
" . N bubmmorexa [JOK
13 [Tonsitne 06 00BEMEe. OCHOBHBIE CBOMCTBA OOBEMOB TEI hitps.//m.c dscli).ru 126a03fb7
14 O0BéM uIMHIpa, KOHyCa bubamorexa LIOK
https://m.edsoo.ru/5513d87b
bubmmoreka [JOK
15 O0bE wapa i oML Chepb! https://m.edscli).ru/dl89bde2
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKTY bubmuorexa [{OK
TJIOMIA ISIMH TIOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJ https://m.edsoo.ru/810cfleb
17 Konrponsnas padora no temam "Tena Bpauienus" u bubnuorexa [IOK
"O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/5caefclb
19 Crno’xeHue 1 BHIYMTaHUE BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/23f4f089
20 YMHOXKEHUE BEKTOpa Ha YHUCIIO bubamoreia LIOK
https://m.edsoo.ru/dee379¢eb
71 PasnoxeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM. bub6nuorexa [IOK
[TpaBumo mapasmenenurneaa https://m.edsoo.ru/a28fd74e
22 Pemenue 3agay, cBA3aHHBIX C IPUMEHEHUEM MTPABUII bubmuotexa [{OK
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JIEWCTBUM C BEKTOPAMU

https://m.edso0.ru/5a827900

KoopauHaTHO-BEKTOPHBIM METOJI IIPU PELLICHNUN bub6nuorexa [IOK
23 1
reOMEeTPHUECKHX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsamoyronpHas cucTeMa KOOpJUHAT B IPOCTPAHCTBE. bubmuotexa [{OK
24 . 1
Koopaunats! BexTopa. [IpocTeiiiiue 3ajaun B KOOpAUHATAX https://m.edsoo.ru/48db7058
25 VYron me exropamu. Cka 0€ MPOU3BEIEHNE BEKTOPO 1 bubmorexa HOK
roJl MeX Iy BekTopamu. CKalsIpHOE MPOU3BEACHIE BEKTOPOB
" o P P P A P https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexay NpssMbIMU U ITIOCKOCTAMU 1 bubmorexa LIOK
y AY TP https://m.edsoo.ru/8etbe78e
27 Konrponbnas pabota no teme "BekTopbl 1 KOOPIUHATHI B | bubnuorexa [IOK
nmpocTpaHcTBe" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 00001IeHNE U cucTeMaTU3alusl 3HaHUH. bubnuoreka [IOK
28 1
OcHoBHBIE QUTYpPHI, (PaKThl, TEOPEMBI Kypca INIaHUMETPHU https://m.edsoo.ru/1780basd
[ToBTOpeHwue, 006001IeHNE U cCUCTeMAaTH3aIUs 3HAHUH. bu6nmnorexa [JOK
29 1
OcHoBHbIe QUTYPBI, PaKThI, TEOPEMBI Kypca IIIaHUMETPUU https://m.edsoo.ru/078cd184
30 [ToBTOpeHue, 00001IeHNe U cucTeMaTU3alusl 3HaHui. 3agaun 1 bubnuoreka [IOK
TUIAHUMETPUH U METOJIbI UX PEILICHHS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHwue, 06001IeHNE U cucTeMaTH3alus 3HaHui. 3a1aun 1 bu6mmoreka [JOK
TJIAHUMETPUH ¥ METOJIBI X PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpenue, 0000IIeHNE 1 CUCTEMATH3AIMS 3HAHUH. bubmumorexa [IOK
32 1
OcHoBHBIE QUTYPBI, PAKTBI, TEOPEMBI Kypca CTEPEOMETPUN https://m.edsoo.ru/74b2ad91
but6nmmorexa [IOK
33 4 0 1
TOroBA KOHTPOJIbHAA pabota https://m.edsoo.ru/ec24dfc2
bubmuoreka [JOK
34 I1 6006 i 1
OBTOpeHHE, 0000I1IeHNEe U CHCTeMaTU3alus 3HAaHUN hitps://m.edsoo.ru/f465d10c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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ITPOBEPS

EMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon

IIpoBepsiemble nNpeaMeTHBbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpamMMbl cpeHero 00uero 00pasoBaHus

7

I'eomeTpus

7.1

OHGpHpOBaTB IOHATUSIMU: TOUKA, ITpAMasi, IJIOCKOCTh

7.2

HpI/IMeHHTL AKCUOMBI CTCPCOMETPUHU U CICACTBHUA W3 HHUX IIPpU PCIICHUU
rCOMETPUUICCKHUX 3aaa4d

7.3

OnepupoBarth MOHATHSMH: MAPAUICIBHOCTh W NEPHEHIUKYJISIPHOCTh MPSIMBIX U
IJIOCKOCTEN

7.4

KHaCCI/I(bI/IHI/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC ITPAMBIX H IUIOCKOCTEH B IMPOCTPAHCTBC

7.5

OnepupoBaTh MOHATHAMU: JABYI'PAaHHBIM Yroj, TpaHM JABYI'PaHHOTO yIjia, pedpo
JBYT'PAHHOIO YIJIa, TMHEWHBIN yroy IBYTPAaHHOIO yIia, IpaJyCcHas Mepa ABYTPaHHOTO
yria

7.6

OnepupoBaTh MOHITUSIMH: MHOTOI'PAHHUK, BBIMYKJIbIM U HEBBITYKJIbIif MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, IPABHIBLHBI MHOTOTPAHHUK

7.7

PacrioznaBaTh ~ OCHOBHBIE  BHJIBI ~ MHOTOTPAaHHUKOB  (mUpaMuja,  Ipus3Ma,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

KnaccudunupoBath MHOTOTpaHHUKH, BBIOMpas OCHOBAaHHS [UJIs KJacCU(pUKAIIN
(BBIIMYKJIBIE U HEBBIMYKJIbIE MHOTOI'PAHHUKH, TPABUIbHBIE MHOTOTPAHHUKH, TIPSIMbIE 1
HAKJIOHHBIC MIPU3MBI, MTAPAJUICIICIIUIIC THI)

7.9

OHepI/IpOBaTL NOHATHUAMM: CCKYIIAA IIJIOCKOCTb, CCYCHUC MHOT'OI'PAHHUKOB

7.10

OOBACHATh TPUHIMUIBI TOCTPOCHUSI CEUYCHHM MHOTOIPAaHHUKOB, MCHOJB3YS METOJ
CIIEOB

7.11

CTpOI/ITI: CCUCHHA MHOIOI'paHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y

7.12

PemraTe 3aa4Yd Ha HaXO0XICHUC TICOMCTPHUYCCKUX BCJIHWYHH IIO 06pa3uaM HIIn
ajropurMaM, MNOpHUMCHAA HU3BCCTHBIC AHAJIUTHYCCKUC MCTOABLI IMpU PCUHICHHUU
CTaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BBIYHUCICHUC paCCTOﬂHI/Iﬁ MCXKIY ABYM:
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH OO0 INNIOCKOCTHU, MCIKAY CKPCIIMBAIOIIUMMUCH
IMPpSAMBIMHA

7.13

Pematp 3amaun Ha HaxXOXICHHE TE€OMETPUYECKHX BEIWYHH MO o00OpaslaM WiIH
aAropuTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHYECKHE METOIbl TPU PEIICHUH
CTaHJApPTHBIX ~ MaTeMaTHYECKMX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXKAY
CKPEIIMBAIOIIMMHUCS MPSAMBIMU, MEXKITY MPSMON U TUIOCKOCTBIO, MEXIY TUIOCKOCTSAMH,
JBYTPaHHBIX YIIIOB

7.14

Boruncnsate 00BEMBI M IUIOIIAAM IOBEPXHOCTEW MHOIOIPAHHUKOB (IpHU3Ma,
NUpaMU/Ia) ¢ MPUMEHEHUEM (OPMYJ, BBIUUCIATH COOTHOLICHUS MEXIY IJIOMIAIIMU
MOBEpXHOCTEN, 00BEMaMH 10100HBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CHUMMETPHsI B IPOCTPAHCTBE, LEHTP, OChb M ILIOCKOCTH
CUMMETpPHH, IIEHTP, OCh M IIIOCKOCTh CUMMETPHHU (UTYPHI

7.16

W3Bnekatb,  mpeoOpa3oBbIBATh W UHTEPIPETHPOBATH  HHPOPMAIMIO O
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IIPOCTPAHCTBEHHBIX TI'€OMETPUUECKHX (Urypax, HpPEICTaBICHHYI0 Ha 4YepTexXax H
pUCYHKAxX

7.17

[IpumensTh reomerpuueckue (akTbl IS PpEUIeHHs CTEPeOMEeTPUYECKUX 3ajad,
IIPEAINOJIAraloIINX HECKOJIBKO IIAaroB PELIEHUs, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl B
sIBHOU (hopme

7.18

[TpumensTH npocTeiime MIPOrpaMMHBIE cpencTBa u AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPHU PELICHUU CTEPEOMETPUUECKHX 3a/1a4

7.19

HpI/IBOI[I/ITL NpUMEPbI MATECMATUYCCKHX SHKOHOMepHOCTeﬁ B IIpUpoaAC U KHU3HHU,
PacCrIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBC

7.20

[IpuMeHsITh MOoTy4YeHHbIE 3HaHUS Ha MIPAKTUKE: aHAJIN3UPOBATh PealibHbIe CUTYallH U
MPUMEHATh M3yUYCHHbIE MOHSATUS B IMPOLIECCE IMOUCKA PEIICHUS MaTeMaTHUYeCKU
chOopMyJIUPOBAaHHON MPOOJIEMBbI, MOJIECIUPOBATH peajbHble CHUTyallud Ha S3bIKE
T€OMETPUH, UCCIEAOBATh TOCTPOCHHBIE MOJIEIN C MCIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHSTHI U TEOpeM, amrmaparta anaredOpbl, perarb MpakTHYecKhe 3a7auu, CBI3aHHbIE C
HaX0JICHUEM IeOMETPUUECKUX BEJIMUYUH

11 KJIACC

Kon

IIpoBepsiemblie mpeMeTHBIE Pe3yJbTaThl 0CBOEHHUSI OCHOBHOI1 00pa30BaTeILHOM
MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

6

I'eomeTpus

6.1

OnepupoBarb  HNOHITHUIMMU: LUIMHAPUAYECKast IIOBEPXHOCTb, oOpasyrolue
LUWIMHIPUYECKONH TOBEPXHOCTH, LWIMHJAP, KOHHWYECKas MOBEPXHOCTh, 0Opasyrolue
KOHMUYECKOM MOBEPXHOCTHU, KOHYC, ChepruuecKas MOBEPXHOCTh

6.2

Pacnio3naBath Tena BpalieHus (LWIMHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CIOCOOKI MOJIYYCHU TCII BpallICHUA

6.4

KnaccudunupoBats B3aiMHOE pacioyioxkeHne chepsl U IOCKOCTH

6.5

OnepupoBaTh NOHATUAMMU: IAPOBOM CEIMEHT, OCHOBAHME CETMEHTA, BHICOTA CETMEHTA,
IAPOBOM CJIOM, OCHOBAHME LIAPOBOIO CJI0sI, BBICOTA IIAPOBOTO CJI0SI, IIAPOBOU CEKTOP

6.6

Bbrumcisite 006EMBI U TUIONIAN TOBEPXHOCTEN TEJ BpAIllCHUs, TEOMETPUUIECKUX TN C
pUMEHEHHUEM (HOpMYIT

6.7

OnepupoBaTh NOHATUSMU: MHOTOTPaHHHK, BIIMCAHHBIA B cpepy U OMUCAHHBIA OKOJIO
cdepsl, cdepa, BUcaHHasi B MHOTOT'PAHHUK WJIH TEJIO BPAICHUS

6.8

BpraucasaTe COOTHOIIEHUST MEXTY TIIOMIAIIMH TTOBEPXHOCTEH U 00bEMaMHU MOAOOHBIX
Tel

6.9

N306paxkaTe u3yuyaemble GUTYpbl OT PYKH U C NMPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHHsI TeJI BPAILICHHS

6.11

U3Bnekars, MHTEPIPETUPOBATH u peoOpa3oBbIBATH uH(pOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, MPEICTABICHHYIO Ha YepTexax H
pUCYHKax

6.12

[MpumensTh reoMeTpuveckue GakThl JJIs  PEIICHUS CTEPEOMETPHUYSCKUX —3aj1ad,
MPEIITOJIATAONINX HECKOJBKO IIAroB PEIIeHUs, €ClIM YCIOBHS NMPUMEHEHUs 3aJaHbI B
ssBHOM (popme
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6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BrinonHsaTe AEHCTBUSA CIIOKEHHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpPA Ha YHCII0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J1a/1al0T

6.15 [IpuMeHaTh npaBuIo Napajjieaenuneaa npu ciI0KEHUHU BEKTOPOB
OnepupoBaTh MOHATUSAMM: J€KaApTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb

6.16 BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOpA, YroJl MEXIy BEKTOpamH,
CKQJIIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI
Haxomuteh cymMMy BEKTOpOB W IPOU3BEACHHE BEKTOpa HAa YUCIO, YIOJd MEXIy

6.17 BEKTOpaMHU,  CKaJsSIpHOE  MPOU3BEIECHUE, paCKIa[bplBaTh  BEKTOp IO  JABYM
HEKOJJIMHEApPHbIM BEKTOpaM

6.18 3a/aBaTh IIOCKOCTh YpPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpIUHAT

6.19 Pematp mpocreiimme TeoMeTpUYeCKHME 3aJlayd  HAa  IPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METO1a
PemaTts 3amaum Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOIICHUH M HaXOXJIEHUE

6.20 TEOMETPUYECKUX BEJIMYUH IO oOpasliaM WKW aJlrOpuTMaM, MPHUMEHSSI W3BECTHBIC
METO/IbI PU PEUICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4

621 [IpuMeHnaTh npocTelue NporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHX 3a]1a4

6.22 [IpuBoauTh mNpuUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M KHU3HU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONMy4YeHHbIE 3HAHUSI HA MPAKTHUKE: aHAJIM3UPOBATh peajbHbIE CUTYaAllUd U
OPUMEHATh HW3YYECHHbIE TMOHATHS B IPOILIECCE IOMCKA pEHIEHHs MaTeMaTHYeCKH

6.23 chopMynHpOBaHHONH TPOOJIEMBbI, MOJEIHPOBATH peajbHbIE CHUTyallMd Ha S3bIKE

TCOMETpPpUH, UCCICAOBATH IMOCTPOCHHBLIC MOACIIN C HCIIOJIB30BAHUCM T'€OMCTPHYCCKUX
MMOHATHHA U TCOPEM, allllapara aJ'Il"erBI, peuiaTh IPAKTHYCCKHUEC 3adadu, CBA3AaHHBIC C
HaX0XACHHUEM I'COMCTPUUCCKHX BCIMYUH
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ITPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHbIE MOHATHS cTepeoMeTpuM. Touka, mpsMas, IJIOCKOCTb, IIPOCTPAHCTBO.
[TonsTre 06 akcMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapauIeIbHbIE U
CKpelMBaroimuecs npsmMele. lapamiensHOCTh MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
napajijiesibHble  MpsiMble B MPOCTPAHCTBE, MApPAJUICIbHOCTb  TPEX  MPSAMBIX,
NapaJIJIEIbHOCTD NPSAMOM U IUIOCKOCTH. YTUIBI C COHAIpPaBIE€HHBIMUA CTOPOHAMH, YIOJl
MEXAy MpsMbIMH B MpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: NapasuieibHbIe
IUIOCKOCTH, CBOMCTBAa MNapajUleNbHbIX IUIOCKOCTEM. IlpocTeiliine mpocTpaHCTBEHHBIE
(urypsl Ha IIOCKOCTH: TETPA3p, KyO, Mapajuiesienune, HOCTPOCHUE CEUeHUN

7.3

[lepneHAUKyISIPHOCTh MPSAMON M  TUIOCKOCTH: TMEpPHNEHAMKYJSpPHbIE TpsSMble B
IMPOCTPAHCTBE, MPSAMBIC MAPAJUICIIBHBIC W MNCPIICHAUKYJIAPHBIC K INIOCKOCTH, IMPU3HAK
NEPIECHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, T€OpeMa O MPsIMOW MepHeHAUKYISIPHOI
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MPSMOW M TUIOCKOCTHIO, JBYTPAaHHBIN
yTOJI, TUHEHHBIN yroy IByrpaHHoOro yria. [lepneHaukynsp U HaKIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTHU, PACCTOSTHUE OT MPSMOU JIO0 TUIOCKOCTH, MPOEKIUs (PUrypsl Ha
IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IIOCKOCTEN: MpPHU3HAK MEPIEeHIUKYISIPHOCTUH ABYX
mockocteil. Teopema o TpEX NmeprneHInKyIsipax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIPAHHHMKA, BBINYKIbIE U
HEBBINYKJIblE MHOTOIPAaHHUKH, pa3BEpTKa MHoOrorpaHHuka. [lpusma: n-yronbHast
npu3Ma, TpaHd ¥ OCHOBAHHMSI MPU3MBI, psSIMasi M HAKJIOHHAS IPU3MBbI, OOKOBAsI U MOJIHAS
NOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsMOYroJIbHBIM Napayuleenunel U €ro
cBoiictBa. [lupamuna: n-yronbpHas nupamuja, TpaHd U OCHOBaHHUE MUPAMHJIBI, OOKOBasI
U TI0JIHAsl TOBEPXHOCTh NMHUpaMUbI, NIPaBUIbHAS U yCEUYEHHAs NUpaMuia. DJIEMEHTHI
Opu3Mbl M nHUpaMubl. [IpaBUiibHBIE MHOTOIPAHHUKHU: MOHSATUE NPABUIBHOTO
MHOTOTpaHHHMKa, TpaBWIbHAsI TMpU3Ma M [paBWIbHAs NUPAMHUJA, [PaBUIIbHAS
TpeyrojbHas MUpaMua U MpaBUIbHBIN TeTpasrap, KyO. [IpencraBienne o mpaBUIBHBIX
MHOTOTpaHHHUKAaX: OKTayap, A0AeKa’ip U ukocayapyrue CeueHust IPpU3Mbl U TUPAMHUIbI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DOneMeHThl ~ CUMMETpUM B THUpaMujax,  Napajvlelienuneaax,  MNpPaBUIbHBIX
MHOTOT'paHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrael [linomans
OOKOBOW MOBEPXHOCTU M TOJTHOW MOBEPXHOCTU MPSIMOM MPU3MBI, TUIOIIAh OCHOBAHUH,
TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsIMOM Mpu3Mbl. [1nomans 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH IPAaBWJIBHOM IHUPAaMUIBI, TEOpPEMa O IUIOLIAAN YCCUYEHHOW IHpPaMHIBL.
[Tonsatue 06 06béMe. O6BEM MUpaMHIbI, TPU3MBI

7.7

[lono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMU IOBEPXHOCTEH,
00BbEMaMHU IOAOOHBIX TEJ
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11 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

6

I'eomerpus

6.1

[MunuHapuyueckasi MOBEPXHOCTb, 00pa3yIoNIie HUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPUYECKONH TOBEpXHOCTU. LlMnmuHAp: ocHOBaHHMA W OOKOBasi MOBEPXHOCTb,
00pasyroriasi ¥ 0Ch, IJIOMIAIb OOKOBOU M MOJIHOW MTOBEPXHOCTH

6.2

Konunueckas HoBepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHME W BeplIMHa, oOpasyromas U OcCh,
Iomaab OOKOBOM M TOJTHOW TMOBEPXHOCTU. Y CEUEHHBIH KOHYC: OOpasyrolue u
BbICOTA, OCHOBAHUA U OokoBas ITOBEPXHOCTH

6.3

Cdepa u map: neHrp, paauyc, IuamMeTp, IIoaab MoBepxXHOCTH cdepbl. BzaumHoe
pacrionoxxeHue cepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomab

chepor

6.4

I/I306pa>1<eHI/Ie TCJI BpallICHUS Ha IJIOCKOCTH. Pa3BépTKa OUJIMHApPA 1 KOHYCa

6.5

KoMOuHanmu Tten BpalieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONMUCAHHBIN
oKoJI0 cephl, cdepa, BrcaHHasi B MHOTOTPAHHHUK, WM TEJIO BPAIICHHS

6.6

[Tonsitue 060 o06béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajuienenunena u cieiactBus u3 He€. OO0bEM HMIHMHIPA,
KoHyca. O0BEM I1apa u miIomaab chepbl

6.7

[TogoOuble Tema B mpoctpaHcTBe. COOTHOILIEHUS  MEXKIY  IUIOMIAISIMU
MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET

6.8

Ceuenuss nwiauHapa (MapauieIbHO M TEPIEHIUKYJISIPHO OCH), CEUYECHHS KOHyca
(mapanneabHOe OCHOBAHHUIO U MPOXO/sIlee Yepe3 BEPIINHY ), CEUSHHUSI 11apa

6.9

BekTop Ha miockoctd M B npocTpaHcTBe. CII0OKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXEHNE BEeKTOpa Ha 4uciio. Pa3nokeHne BeKTopa 1Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
MIPUMEHEHUEM NPABUJI ACHCTBUM C BEKTOpaMU

6.10

[IpssMoyronpHasi cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3amaun B KOOpAWMHATAX. YTOJN MeEXay Bekropamu. CkansipHoe
MPOU3BCACHUC BCKTOPOB. Brruncnenune YIJIOB MCXKAY IMPAMBIMU U IIJIOCKOCTSIMMU.
KoopauHaTHO-BEKTOPHBIN METO/1 ITPH PEIICHUH T€OMETPHUUECKHX 3aa4
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ITPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM TPOI'PAMMBI CPEJTHET'O
OBLIEI'O OBPA30BAHUA

IIpoBepsiemble TpeOGOBaAHUS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS OCHOBHOM
Kon | oOpa3oBaTesbHOI NpOrpaMMbl cpeiHero oo1ero 00pa3oBaHus

Brnanenne Merogamu [10Ka3aTENbCTB, AJTOPUTMAMM pEIICHUS 3a7ad; YMEHHE
(dbopMynHpOBaTh M ONEPUPOBATH TOHATHUSMH: OIpPEJIEICHHE, AaKCHOMa, TeopeMa,
CJIE/ICTBUE, CBOWMCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PAaBHOCHIIbHBIE (HOPMYIHUPOBKH;
NPUMEHATH UX; YMEHUE (POPMYIUpPOBAaTh 0OpAaTHOE M MPOTUBONOIOKHOE YTBEPKIEHUE,
OPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, HCIIOJIB30BAaTh METOJl MaTEeMaTUYECKON
MHAYKINY; TPOBOJUTH JOKAa3aTEJbHbIE PACCYKJIECHUS NPHU PELICHUM 3ajad, OLCHUBAThH
1 JIOTUYECKYI0 MpPaBUIBHOCTb PACCYXXJECHUW; YMEHHUE OINEpPUPOBATH MOHATHSIMHU:
MHO’KECTBO, IOJAMHOXECTBO, ONEpAllMy HaJ MHOXKECTBAaMHU; yYMEHHME HCIIOIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN almapar JJisl ONMCAHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUHN U
Opy pelIeHUH 3aJady, B TOM 4YHCJIE€ W3 JPYTHX YUYeOHBIX TPEIMETOB; yMEHHE
OTepUpPOBATh MOHATHSIMH: Tpad, CBI3HBIA rpad, AepeBo, HUKI, rpad Ha TMIOCKOCTH,
YMEHHE 33/1aBaTh U ONHUCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMM; UCTIONB30BaTh Irpadbl
P pELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSMU: HaTypalbHOE YHUCIIO, LEJI0E YUCIIO0, CTENEHD C LEIBIM
MOKa3aTesieM, KOPeHb HaTypaJbHON CTENEHU, CTENEHb C PAallMOHAJIBHBIM IOKAa3aTeleM,
CTETIeHb C IEHCTBUTEIBHBIM MOKa3aTeNIeM, JIorapudM 4ncia, CHHYC, KOCUHYC U TAHTEHC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK 10 MOJYJIO, PALMOHAIBHOE YHCIIO, UPPAlMOHAIBHOE
YHCJIO, MHOJKECTBA HATYPAJbHBIX, LENbIX, PAallMOHAJIBHBIX, NEHCTBUTENIBHBIX YHCEI;
yMEHHE HCIONb30BaTh MPU3HAKK JEIMMOCTH, HAUMEHBIIUN OOIIMUNA JeTuTeNb |
HanMeHbIIee obliee KpaTHOE, alropuT™M EBKiIKMIa MpH pelieHnu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUHCIICHUS; YMEHHUE BBINOJIHATH BbIUNUCIECHUE
3HaYeHHH ¥ TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSMH M JIOTapu(Mamu,
2 npeoOpa3oBaHus  APOOHO-pAllMOHANBHBIX  BBIPQKEHUN; yMEHHE  ONEpHUpPOBATH
HNOHATHUAMM: II0CJIEIOBATEIBbHOCTh, apu(mMeTnyeckas Iporpeccusi, reomMeTpudecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIlasi TeOMEeTpUUYECcKas MPOrpeccus; yMEeHUe 3a7aBaTh
IOCJIEIOBATEIBHOCTH, B TOM YHCJIE C IOMOUIbI0 PEKYPPEHTHBIX (OPMYJ; yMEHHE
ONEePUPOBATh MOHATHAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE YMCIIA,
MOJYyJb W apryMEHT KOMIUIEKCHOTO 4YHWCia, (GopMa 3amucH KOMIUIEKCHBIX YHCENT
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anredpanyeckas); yMeTb MPOU3BOAUTH
apuMeTHUeCKue JCHCTBUS C KOMIUIEKCHBIMH YHCIAMH; TPUBOJIUTH TMPUMEPHI
UCIIOJIb30BAaHUsI KOMIUJIEKCHBIX YHMCEN; ONEPUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3,
OIIpEEIIUTENb MATPUILIbl, TEOMETPUUECKUI CMBICIT ONPEAETUTEINS

YMeHue onepupoBaTh MOHATUSMU: palliOHAIbHbBIE, UPPALIMOHANIbHBIE, TOKa3aTeIbHbIE,
CTEITEeHHbIE, JIorapu(Muyeckue, TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPAaBEHCTBA, WX
CHUCTEMBl; yMEHHE  ONEpUpOBaTh  MOHATHUAMU:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHWH W HEPABEHCTB,
3 PaBHOCWJIBHOCTh ypaBHEHUM, HEPABEHCTB U CHUCTEM; yMEHHE pellaTh YpaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOLIbIO DPA3IUYHBIX NPUEMOB;, peLIaThb YPaBHEHHS,
HEpaBEHCTBA M CHUCTEMBbl C MapamMeTpoM; MPHUMEHSITh ypaBHEHHS, HEPAaBEHCTBA, HX
CUCTCMBbI JIA PCHICHUA MAaTCMATUYCCKUX 3a/1a4 U 3a1a4 U3 PA3JIMYHBIX 06HaCTeI>’I HayKHn
U peaJIbHOM JKU3HU

4 YMeHue omepupoBaTh MOHITHIMH: (YHKIHS, YETHOCTh (DYHKIHH, MEPHOJUYHOCTH
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(yHKIUHM, OrpaHUYEHHOCTh (QYHKIIMH, MOHOTOHHOCTb (DYHKLHHU, IKCTpEMYyM (yHKLHUH,
HauOoJiblllee W HauMEHbIEe 3HAUYEHUS (QYHKUMM Ha HPOMEXYTKE, HeNpepbIBHAS
¢GyHKIUSA, acUMITOTHI rpaduka (yHKUIUHU, NepBas U BTOpas MPOU3BOJHAs (DyHKLUH,
reOMEeTPUYECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM, IEPBOOOPa3Has, ONpeeIEHHbIH
UHTErpaji; yMEHHE HaXOAMTh acUMNTOThl rpaduka (YHKIMH; yYMEHHE BBIUHUCIATH
MIPOU3BOJIHBIE CYMMBI, NPOU3BEJICHHS, YACTHOTO M KOMIO3MLMHU (YHKIMH, HAXOTUTh
ypaBHEHHE KacaTelbHOM K rpaduky (QyHKIUU; YMEHHE HaXOIUTh IPOU3BOAHbBIE
JJIEMEHTAapHBIX (YHKIMHA; YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO JUISI HCCIIEOBAHUS
GyHKIMH, HaXOAWTh HAWOONBIINE W HAMMEHbIIUE 3HAYEHUs (YHKUUNA; CTPOUTH
rpaukd MHOT'OWIEHOB C HCIIOJb30BAHMEM amIapara MaTeMaTH4eCKOro aHaju3a;
MPUMEHSTh MPOU3BOJHYIO JJIsi HAXOXKJEHUS HAWIY4YIIEro peuieHusl B NMPHUKIAJHbIX, B
TOM YHCJIE COLUAIbHO-I)KOHOMMUYECKUX U (PU3NYECKUX 33a/ayax; HaXOAUTh IUIOLIaIu U
00BEMBI (Ury C TOMOINBIO HHTErpajia; MNPUBOJUTH MPUMEPBl MaTEMAaTHUYECKOTO
MO/JICJIMPOBAHUS C MMOMOIIBIO JU(PepeHIMaIbHbIX YPaBHEHUI

YMeHue oneprupoBaTh MOHATUAMU: rpa@uk GyHKUIKHU, oOpaTHas QYyHKIUSA, KOMIIO3UIUS
¢byHKUMH, nuHeHHass (QYHKUMSA, KBaJpaTudHas (QyHKIUsS, palnuoHanbHas (QyHKIMS,
cTernieHHasi PyHKLUs, TPUTOHOMETpUUeckue QyHKIUH, OOpaTHbIE TPUTOHOMETPHUUECKHE
(GyHKIMH, TOKa3aTelabHas M Jorapudmuyeckas (yHKIHUU; YMEHHE CTPOUTH Ipaduku
M3Y4YEeHHbIX (YHKIUH, BBIIOIHATH MIpeoOpa3oBanus rpadukoB GyHKIHUHI, UCIIOIB30BaTh
rpaduKy sl M3yYeHHs MPOLECCOB U 3aBUCUMOCTEH, MPHU PELICHUHU 3a/1ad U3 JIPYTux
y4eOHBIX IPEIMETOB U 3a/1a4 U3 PeasIbHOM KU3HU; BBIpaKaTh GOpMyJIaMU 3aBUCUMOCTH
MEXJy BEJIMYMHAMHU; HCIOJIb30BaTh CBOICTBa U rpaduku (YyHKIMHA A7 peIleHHS
yYpaBHEHUH, HEPABEHCTB M 3ajJau C MapaMerpamu; u300paxarb Ha KOOPJUHATHOMN
IJIOCKOCTY MHOXECTBA PELICHUN YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI, JOIU U
4acTu, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U yCIIyT, HAJIOTH, 3aa4 U3 001acTH
yOpaBiIEHUS JINYHBIMU M CEMEHWHbIMM (MHAHCAMH); COCTAaBJSATh BbIPAXKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a[1a4H, UCCIIEN0BATh IIOJyYEHHOE
peleHre W OICHMBATh IPAaBAONOAOOHOCTh pPE3YyJbTaTOB, yMEHHE MOJEIHPOBATH
peanbHbBle CUTYallMM Ha S3bIKE MAaTEMAaTUKH; COCTAaBJIATH BBIPAXKEHUS, YPaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3aJ1a4M, UCCIEIOBATh IIOCTPOECHHBIE MOJENH C
UCIIOJIb30BaHUEM allnapaTa ajareopbl, MHTEPIPETUPOBATh MOJIyUYEHHBIH pe3ybTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeJlHEE apUPMETUUECKOE, MEIMaHa, HAauOoJIbIlee U
HaMMEHbIIIEe 3HAYEHUs, pa3Max, AHUCIEPCUs, CTAHIAPTHOE OTKIOHEHHE YHCIOBOIO
HaOopa; yMeHHe W3BJIEKaTh, WHTEPIPETHPOBATH WH(POPMALHUIO, TPEACTABICHHYIO B
Tabiuuax, Ha AuarpaMmax, rpadukax, OTpa)karollyto CBOMCTBA pealbHBIX MPOLIECCOB U
SIBIICHHI; TPEJICTABIATE HHPOPMALIUIO C TIOMOMIBIO TAOJIUIl U THArPaMM; HCCIIEI0BATh
CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TIpadUuecKux METOAO0B U
JJNIEKTPOHHBIX CPEACTB; TpaHUUecKH HCCIeNOBaTh COBMECTHBIE HAONIONEHUS C
MOMOILBIO IMarpaMM PacCEMBaHUs M IMHEHHOM perpeccuu

YMeHne omnepupoBaTh IMOHATUSMHU: CIIy4allHBIH ONBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTb ~ CIIy4allHOrO  COOBITHS;  YMEHHME  BBIYUCIATH  BEPOSITHOCTH €
UCIOJB30BAHUEM TIpaUUYEeCKUX METOAOB; MPHUMEHATH (OPMYINIBI  CIIOKEHHS U
YMHOXXCHHSI BEpOSITHOCTEH, (opMyiy TMONHOW BeposTHOCTH, (opmyny beprymm,
KoMOMHATOpHbIE (AKTBI U (HOPMYJIBI; OIICHWBATh BEPOSITHOCTU pPEATbHBIX COOBITHIA,
YMEHHME  ONEpUPOBAaTh  MOHATHAMH:  ClOy4dalHas  BEIWYMHA,  paCIpPEIEIICHHE
BEPOATHOCTEM, MaTEMaTHYECKOE OKUIAHME, JUCIEPCHUS U CTaHAAPTHOE OTKIOHEHHE
CllydallHOW BEJIMYMHBL, (QYHKLUMU paclpefesieHus U IJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTE€JbHOTO M HOPMAJbHOI'O pAacHpeleNIeHUH; yMEHHE HCIIOJIb30BaTh CBOMCTBA
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M3YYEHHBIX pacHpelielieHUi Uil pelieHus 3a/ay; 3HAKOMCTBO C IMOHSATUSIMU: 3aKOH
OOJIBLIMX YHUCEJ, METOJbl BHIOOPOYHBIX HCCIICOBAHUI; YMEHUE MPUBOAUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBILIKX YUCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHUE
OIIEpUPOBATh TOHATUSAMU: COUYETAaHUE, IIEPECTAHOBKA, YUCIO COYETAHUH, YHCIIO
MepecTaHoBOK; OuHOM HpbIOTOHA; yMeHHe NpPUMEHATh KOMOWHATOpHBbIE (AKTHl U
paccyXIeHHus sl pelIeHMs 3a/]ad; OLIEHUBATb BEPOSITHOCTH pEAJbHBIX COOBITHH;
COCTaBJISATh BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MOIYUEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, [IPSAMAast, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K,
Jyd, BEIWYMHA Yrja, IUIOCKUU YroJ, JBYI'PAHHBIA yroJ, TPEXIPAaHHBIA YTOJ,
CKpEILIUBAIOIIMECS MPSAMBIC, MMAPALICIBHOCT U INEPHCHAUKYISPHOCTH IPSAMBIX U
IIJIOCKOCTEH, YIoJl MEXAY HPSIMBIMH, YTOJI MEXKIY MPSAMON U INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMH,
paccTosiHHE MEXAYy IUIOCKOCTAMM; YMEHHE MWCIOJIb30BaTh IIPM PEUICHUM 3a1ad
U3ydeHHbIEe (PAKThl U TEOPEMBl IUNIAHUMETPUHU; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOILEro MUpa; CTPOUTh MATEMATHYECKUE MOJEIN C IMOMOIIBI T'€OMETPUYECKHUX
NIOHATUI U BEJIUYMH, PELIaTh CBA3aHHBIC C HUMU IPAKTUYECKUE 3a1a4U

10

YMeHue onepupoBaTh MOHATUSIMU: TUIOMIAL GUTYPBI, 00BEM (PHUTYpPBI, MHOTOTPAaHHUIK,
NPaBUJIBHBIM MHOTOTPaHHHK, CEYEHHE MHOTOTpaHHHKA, Ky0, mapasuieNenune 1, npu3ma,
nupamuaa, purypa u moBepXHOCTh BpaIIeHUs, IMINHAP, KOHYC, Iap, cdepa, IIomaib
cdepsl, MIOUIaAb TOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, IIMINHIpPA, 00bEM KyOa,
IOPSIMOYTOJIBHOTO Tapajuleenunena, NUpamMuabl, IPpU3MBbL, IWIMHApPA, KOHYyca, IIapa,
pa3BEpTKa NOBEPXHOCTH, CEYECHMsS KOHyca M LWIMHIpa, NapajulelIbHbIE OCH WU
OCHOBaHHUIO, CEUEHHUE MIapa, IJIOCKOCTh, Kacawomascs c@epbl, LMWIMHIPA, KOHYCa;
yMEHHE CTPOUTh CEUYEHHWE MHOTOrpaHHUKA, M300pakaTb MHOTOTPAHHHUKH, (UTYPBI U
MOBEPXHOCTHU BpAIIECHMSI, UX CEYEHUS], B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEJCTB;
yMEeHHEe  TPUMEHATh  CBOWCTBA  TIEOMETPHUUECKHX  (Uryp,  CaMOCTOSITENBHO
(hopMyIHpPOBATh ONpeeNICHIs U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3B O CBOWCTBAX H
NpU3HaKaXx TeoMeTpuYecKuX (uryp, oOOCHOBBIBATH WM OINPOBEpPraTh HX; YMEHHE
NPOBOJUTH  KIAacCH(PHUKAIMUI0O (GUryp TO pPA3IMYHBIM TPH3HAKaM, BBIIOIHSITH
HEOOXOIUMBIE JOTIOJIHUTEIbHBIE TOCTPOSHUS

11

YMeHne omepupoBaTh TOHSATHSAMH: JABIKCHHE B TPOCTPAHCTBE, IapauIeTIbHbIN
IIepeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHuE
1o/100us1, TOA0OHbBIE (UTYpHI; YMEHHE paclo3HaBaTh PaBHBIE M MOJ0OHBIE (UTYpHI, B
TOM 4YHCJI€ B TPHPOAE, HMCKYCCTBE, ApXUTEKType; HCIIOJIB30BaTh T'E€OMETPHUYECKHE
OTHOIICHUS TIPU PELICHUN 33ja4; HAXOJIUTh F€OMETPUUECKHUE BEJIMYHMHBI (IJIMHA, yTrod,
IUTOMIa b, 00BEM) NPU PEIICHUH 337a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U U3 PEasbHOM
KHU3HH;, yYMEHHE BBIUMCIATH TE€OMETPUYECKHE BEIWYHMHBI (JIJIMHA, YTOJ, IUIOUIalb,
00BEM, TIIOMIaZb MMOBEPXHOCTH), MCIOIB3Ysl M3ydeHHBIE (OPMYJIBI U METOABI, B TOM
YHCIIe: TIONIAh MOBEPXHOCTH UPAMU/IBL, IPU3MBI, KOHYCa, IIMIHHAPA, TUTOMab chepsr;
00BéM Ky0a, NPSMOYTOJBHOTO TapauleNienunea, MUPAMHUIBI, TPU3MBIL, IHIMHIPA,
KOHYcCa, [I1apa; yMEeHHe HaAXOAUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX GUTYP

12

YMeHue omnepupoBaTh MOHATHUSMU: MPSIMOYTOJbHAsE CHCTEMa KOOPIWHAT, BEKTOP,
KOOpPJMHATHI TOUYKH, KOOPJIUHATHI BEKTOPa, CYMMa BEKTOPOB, MPOU3BEACHIE BEKTOpa Ha
YHCIIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy, CKaJlsipHOE TMPOU3BEACHHUE, BEKTOPHOE
MPOU3BEJCHUE, YroJl MEXIy BEKTOpaMH; YMEHHE WCIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBINA METOJ JAJISl PELICHUS] T€OMETPUUYECKUX 3a/1ay U 3a/1ay JAPYTrux y4eOHBIX
MIPEeIMETOB

13

YMeHne BeIOUpaTh MOAXOMSIINN METO U PEIICHHS 3a/1aud; TOHUMaHUuEe 3HAYMMOCTH
MAaTeMaTHK{ B M3YYCHHUH MPHUPOJHBIX U OOIISCTBEHHBIX IIPOILIECCOB U SBJICHHUI; YMEHHUE

30




pacrio3HaBaThb IMPOSABJICHUC 3aKOHOB MATCMATUKH B HMCKYCCTBC, YMCHHEC IPUBOJUTH
IpUMEPBLI MATECMATHICCKHUX OTKpHTI/Iﬁ pOCCHﬁCKOﬁ )4 MHpOBOﬁ MaTeMaTHYEeCKOH HAayKHU

IHEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J 110
MATEMATHKE

IIpoBepsieMblii JJIeMEHT COEePKAHUS
Kon
1 Uucna v BBIYUCIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haku 1eIMMOCTH LEJIBIX YUCET
- Pammonanbueie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOICHTHI,
' OECKOHEUHBIE IEPUOANUECKHE APOOH
13 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHu. JeHcTBUsA ¢ apupMETHUYECKUMU
' KOPHSIMH HAaTypaJIbHOU CTENEHU
L4 Crenens ¢ 1enbM nokazateneM. CTeneHs ¢ palMoHalIbHBIM Noka3aTteneM. CBolcTBa
' CTETICHH
s CuHyC, KOCHHYC M TAaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecsaTudyHble U HATypaIbHbIE JOrapupMbI
JleiicTBuTenpHble  uYncia. ApupMeTHYECKHE ONepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOmkEéHHbIE BBIUMCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OLICHKA
pe3ysbTaTa BRIYUCICHUN
1.8 [Ipeobpa3oBanue BhIpa)KCHUIA
1.9 KommiiekcHeie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenble u 1poOHO-pallMOHANIbHBIE yPaBHEHHUS
2.2 HppanuoHaibHble ypaBHEHUSA
2.3 TpuroHomeTpudyeckue ypaBHEHUS
24 [TokazarenbHble U JIorapupMUIecKUe YpaBHEHHUS
2.5 [enpie u 1poOHO-paIMOHATIFHBIC HEPABEHCTBA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [Toka3zaTenpHble U JOrapupMUUECKUe HEPABEHCTBA
2.8 TpuroHomeTpudeckue HEpaBEHCTBA
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2.9

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMu
2.11 Matpuiia cucTemMsbl TMHEWHBIX ypaBHEHUH. OnpeaennuTenb MaTpULbl
3 OyHKIMU U TpaduKu
11 OyHKIMA, crnocoObl 3amaHus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHO 00paTHBIE
' dbyukaun. Yétaple 1 HeuéTHBIC PyHKIMU. [leproanyeckue GyHKIUN
Ob6nacte ompeeneHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu ¢yHxoum.
12 [IpoMexyTkn  3HAKOMOCTOSHCTBA. IIpOoMEXYyTKM  MOHOTOHHOCTH  (DYHKLHH.
' MakcumMyMbl ¥ MHHUMYMBI (yHKnud. Haumbonblnee u HauMeHbIee 3HAYCHUE
(YHKIMK Ha TPOMEXKYTKE
13 CrenenHass (QyHKUMS C HaTypaJbHbIM W IeJbIM Moka3areneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Oi CTEIIEHU
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u norapugmuueckast yHKINH, UX CBOMCTBA U Irpadpuku
16 Toukm paspeiBa. AcuMmnTotrel TpadukoB ¢yHkuuid. CoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeabHOCTH, CIIOCOOBI 3a0aHU IIOCIEA0BATEILHOCTEN
3.8 ApudmeTtnueckast 1 reoMmeTpuueckas nporpeccun. @opmysa cI0KHBIX TPOIEHTOB
4 Hayaya MaTemaTHuecKoro aHainsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 3€MEHTAPHBIX QYHKIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonbIIero ¥ HauMEHBIIEr0 3HaueHUs: QyHKIMM Ha
OTpE3Ke
4.3 [lepBooGpa3nas. Murerpan
5 MHoXecTBa U JIOTHKa
5.1 MHoO)kecTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammel Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpus
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7.1

@urypsl Ha IIIOCKOCTH

7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKN

7.4 Tena 1 NOBEpXHOCTH BpaILLCHUS

7.5 Koopaunatel 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YAEHUKA

1) Teomerpus. 10-11 kmaccel : yueb. st 001e00pa3oBaT. OpraHu3aluii: 6a30BbId 1
yray6n.yposuu / JI.C. Aranacsi u ap. — 10-e uzn., crep. - M . : IIpocBemienne, 2022. —
287 c.

2) Tectsl no reomerpun: 10 knacc: k yuebuuky Aranacsn JI.C. u ap. «eomerpus» /
B.H.Pynnuukas.- M.: I3natensctBo «Ok3amen»,2019. - 33-e uzn.

METOJUYECKUE MATEPUAJIBI U151 YYUTEJIA

1) Teomerpus. 10-11 knaccel : yueb. ais 06meo6pa3oBar. OpraHu3amuii: 6a30BbIi 1

yriy6s.yposuu / JI.C. Atanacsas u np. — 10-e uzn., crep. - M . : [Ipocsemienue, 2022. —
287 c.

2) Tectsl mo reomerpun: 10 knace: k yaeonuxy Artanacsan JI.C. u ap. «eomeTpus /
B.H.Pynnuukas.- M.: M3gatensctBo «Ok3amen»,2019.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

1) Bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
2) www.prosv.ru/umk/spotlight

HUHTEPHET

https://m.edsoo.ru/f2a208ec, https://m.edsoo.ru/f2a208ec,
https://m.edsoo.ru/f2a2140e, https://m.edsoo.ru/f2a20aea, https://m.edsoo.ru/f2a21580
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