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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS AJIsi 00YyUYaIOIIMXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpexHero oOmero oOpa3oBaHWs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MpEeIbABISEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
Peanmaunﬂ nporpaMmaI oOecrieunBaeT OBJIaJICHUEC KIIIOYEBBIMHU KOMIICTCHIIUSAMMU,
COCTaBAIOIIMMH OCHOBY JId CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTD
O6HICKy.]'IBTypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOT'O Pa3BUTUA JINYHOCTU 06yqafom1/1xcs;.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T'€OMETPUH Ha YPOBHE CPEIAHEro oOIero o0pa3oBaHUS
0o0ycloBJI€Ha MPaKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pe3ylbTaToOB
oOyueHusi TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO pa3BUTHsA oOydaromiuxcs, GopMHpoBaHUS
(GYHKIIMOHATBHOM MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3y4EHMs] APYrUX Y4eOHBIX AMCLMILIUH.
PaSBI/ITI/Ie y O6y‘-IaIOHII/IXC$I HpaBI/IJ'H)HI)IX Hpe)ICTaBJ'IeHI/II\/’I (6] CYHIHOCTI/I nu HpOI/ICXO)K)IeHI/II/I
FeOMeTpI/I'-IeCKI/IX a6CTpaKHHﬁ, COOTHOIICHUHN peaIII)HOFO U UACAJIBHOTO, XapaKTepe OTpa)KeHI/IH
MaTeMaTUYE€CKON HAyKOW SIBJIEHUU M MPOIIECCOB PEaJbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MaTEeMAaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHoCcOOCTBYeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHS YYalIUXCS, a TaKKe KadecTB
MBIIIIICHHS, HEOOXOIUMBIX JIJIS /IallTalldd B COBPEMEHHOM OOIIIECTRE.

I'eomerpust sBsieTCST OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
oOpa3oBaHUs, TaKk Kak 0OECIEYMBAECT BO3MOXKHOCTh W3YUCHHUS KaK JUCIUIUIMH €CTECTBEHHO-
HAayYHOU HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (GOopMHUpyeMOe MpU HM3YYCHHH OOYYAIOIIUMHUCS TOHSITHHHBIX
OCHOB TCOMETPHH M TIOCTPOCHHH IICTIOYKH JIOTHYCCKUX YTBEPKICHHH B XOJE pEIICHHS
IFCOMETPUYCCKHUX 33Jla4y, YMCHHE BBIJBHIaTh M OIPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO
HCIIOJIB3YIOTCS MPH PEIICHWH 3a7a4 €CTeCTBEHHO-HAYYHOTO IHMKJIA, B YaCTHOCTH U3 Kypca
(bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
00JacTIX JAeATeIbHOCTH dYelloBeka. OpHeHTaIusl 4YejOoBeKa BO BPEMEHH M IPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHUE €ro COIMAIBLHOTO ObITHS, (opMa OTpa)KeHHsS OKPYXKAIOIIETO MHUPA,
yCIOBHE  YCICHIHOTO TO3HAHWUS M aKTHBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JESTENbHOCTH, SBISETCS OJHUM M3 MPO(PECCHOHAIBHO BAXKHBIX KAueCTB, MO3TOMY aKTyallbHA
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS TIPOrpaMMBbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE 0OyUCHHSI
— o0mieoOpa3oBarenbHOEe W OOMIEKYIhTYPHOE DPa3BUTHE OOyJaromMXCs 4Yepe3 obecredeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'COMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CIIEIU(PHUUHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO MPOI0JDKEHUST 00pa30BaHus IO
CTMEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEeH WIKOJIbI, HE WCHBITHIBABIIMX 3HAUYMTENFHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
oOImre MaTeMaTHYeCKUEe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM o0miecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh T€OMETPHIO
6osiee TIIyOOKO, €CIIM B JabHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHMSX B
npohecCHOHATBFHON IS TEILHOCTH.

JlocTIbKeHHe TeNT OCBOCHUS MPOrPaMMBbI 00ECIICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMu 3a1adamMmu ocBoeHus Kypca «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISFOTCS:

e (dopMupOBaHHWE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl M

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (opMUpOBaHHWE TPEACTABICHUS O MHOTOTPAaHHHKAX M TellaX BpAIICHUS KaKk o
BOXHEHWIINX MaTEMAaTHUYECKHX MOJIEISIX, MO3BOJISIONINX OMMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHSI OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacliO3HABaTh HA UYEPTEkaxX, MOJCISAX M B PEATHbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

® OBJIAJCHHE METOJAaMH pEUIeHWs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupOBaHHE YMEHHs ONEPUPOBATh OCHOBHBIMH IMOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpallleHHs] U UX OCHOBHBIMH CBOICTBaMU;

e OBJIAJICHHE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE yMEHUS
IIPOBOJUTh  HECJIOKHBIE  JOKa3aTeJIbHbIE  PACCY)KICHHMsT B  XOJA€  peELICHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M TBOPYECKHUX CIIOCOOHOCTEH  oOydaromuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHUHN, KPUTHYHOCTH MBIILIJICHUS;

e (opMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM Te€OMETpUU: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPHUUECKUX IIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pealbHBIX JKU3HEHHBIX CUTYalMsIX U IPU HU3yYEHUM JAPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEpHOCTEH, (opMyaupoBaTh HMX Ha S3bIKE
IreOMETpUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETpUYECKUN ammapaT Julsl  pellieHMs HpPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO MPOrPaMMBI SIBJISETCS BKIIOUYEHUE B KYpC CTEPEOMETpUHN

B Hayaje €ero MW3ydyeHHs 3ajad, peLlaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenienéHHbIM 00pa3oM OpraHM30BaHHAs pabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET NPOTEKaHWE MHTYUTHUBHBIX
MIPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipennourenne OTHAETCS HATJISAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cThb
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BuUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHMA Yy YdYalluXcsi B Kypce
CTEPEOMETPUH MPOBOJIUTCS 3a CUET pEeLICHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3ajauy Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPO Ha HArJSIIHOCTh, a OTIEPHUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HATJIIHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 MCXOJHOTO COJIep KaHusI.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpasnHuKn», «lIpsiMble U IIIIOCKOCTH B MPOCTpaHCTBE», «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POPMHUPOBAHUE JIOTHYECKUX YMEHUM pactpeiesisieTcss HE TOJIbKO
[0 COJEpKaTeIbHBIM JIMHUSAM, HO U MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMel, pacupeAeaEHHBIM [0 ToaM 00ydeHUs], CTPYKTYPHPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHMHU  TOHATHUSAMH WM HaBBIKAMH  OCYIIECTBIISJIOCH
[IOCJIEIOBATENIbHO U IOCTYNATEIbHO, C COOJIIOJIEHUEM IMpPUHLUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO CUCTEMY F€OMETPUYECKUX MPEICTaBICHUHN 00ydaromuxcs,
paciupsis u yrayossis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha usyuenne reomerpun otBoauTcAa 2 4yaca B Henento B 10 knacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOT'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue MpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaieIbHble U
CKpeluBampomuecs npaMble. [lapamienbHOCTh NPSMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE:
napajulefibHble NpsSMble B MPOCTPAHCTBE;, MAPAIENBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpsIMOM M TJIOCKOCTH. YTIJIBl C COHANpaBJIEHHBIMH CTOPOHAaMH; YroJl MeXAy NpsSIMbIMU B
npoctpanctee.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYEHU.

[lepneHukynapHOCTh HPSIMOM M TUIOCKOCTH:  TEPHEHIUKYISpHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY NMPSAMOM M TUIOCKOCTHIO; JABYIPaHHBIN yro,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIOCKOCTeH. Teopema
O TPEX MEPIEHIUKYIISIPaX.

MHoOrorpaHHMKH

[loHATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: n-yrojapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsIMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHASL IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: n-yrosbHas
nupaMuia, TpaHd W OCHOBaHUE MUpaMU[Ibl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJIEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTUE IMPABUIBHOTO MHOIOTPAHHUKA; MpPAaBUJIbHAS MpU3Ma U IPaBUIIbHAA
MMpaMua; MpaBUibHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; kyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JOJEKa’dap M ukKocayap. CedeHus NOpU3MBI U
MUPaAMU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IMPAMOM, IUIOCKOCTH.
DNIEeMEHThl CHMMETPUH B IUpaMuAax, napajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH M TIOJHOW NOBEPXHOCTU NPSAMOM INPHU3MBI, IUIOIIAAb OCHOBAaHWM, TeopeMa O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONW MOBEPXHOCTH M TOBEPXHOCTH
NPAaBUIBHON NMUpaMU[BI, TeOpeMa O IUIoaau yced€éHHoM mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMusl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLIEHHMS MEXAY IUIOMAASMU TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTb, O00pa3yloUIMe LIMIMHAPUYECKOW IIOBEPXHOCTH, OCh
MWIMHAPUYECKOH noBepxHOCTH. LImmuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb M BEpIIMHA
KOHHUYeCKOW moBepxHocTU. KoHyc: ocHOBaHME M BeplIMHa, oOpa3yrolas M OChb; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasi IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeETp; IUIOIIATh IMOBEPXHOCTH cdephl. B3ammuoe
pacronoxenue chepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonans chepsl.

N300pakenue Ten BpalleHUs Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHyca.

KOM6I/IHaIII/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAaHHBIA OKOJIO
cdepsl; cepa, BucaHHAsE B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 oO0béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesenunenaa u cinefactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
mapa | riotmaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEJL.

Ceuenns mwmHApa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIiee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miI0CKOCTH U B TpoCcTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopAWHAT B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreitmme
3aJauyd B KOOpJAMHATax. Yrojl MexAy BekTopamu. CKalspHOE NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy OpSMBIMU U IHIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELICHUH T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS TPOTrpamMMbl ydeOHOTro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYArOIIerocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTro OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHM, TPOLEAYp TPakTAaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMH HHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSAINIEMY POCCHMCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3AaHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/a B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza »U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPILICHCTBOBAHHUSA, IPU 3aHATUSAX CIIOPTUBHO-O3A0POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIE
KU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSHDKEHWU BCEW >KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MATEMaTUYECKON HAIIPaBIEHHOCTH.

JK0JI0rH4ecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TMOHUMAHHEM BIHUSHUSA COLHUATIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MTpoOsieM; OpUeHTalueld Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUPOBaHUS
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

LleHHOCTH HAYYHOI'O O3HAHUA:



Cc(pOPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOU JIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU M MaT€MaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JIEATEIBHOCTD
UHJUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHS IIPOTPaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEepPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Ynusepcanvnvie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a3o8vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeiicTBus:

® BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKHM MATEMAaTHYECKHUX OOBEKTOB,
MOHSATHN, OTHONIEHUH MEXKIY TOHITHSAMHU; (HOPMYIUPOBATH OMPEICICHHS TMOHSTUM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKI, OCHOBAHUS 7151 0000IEeHUS
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUs B (akTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTh KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C HCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOYeHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcHocoO perieHus ydeOHOW 3afauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENILHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUA:

® JCIOJIb30BaTh  BOINPOCHI  KaK  HMCCIENOBATEIbCKMM  MHCTPYMEHT  ITO3HAHMS;
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOLIUE MTPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® [POBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HWCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oO0BeKTa, SBIEHHs, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATeNbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U 0000IIEHU;



MMPOTHO3UPOBATH BO3SMOIKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH IMPCAIIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH JeUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pellIeHUs 3a/1auH;

BBIOMpaTh MH(POPMAIMI0 H3 HCTOYHHKOB pA3UYHBIX THIIOB, aHAIW3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3IUyHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HMHPOpPMAIMM IO CaMOCTOSITENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuusepcanvhvie KOMMYHUKAGMUBHbBIE OeliCMEuUs, 00ecneuusarom coopmuposaHHocms
COYUATILHBIX HABLIKOB 00YUAOUJUXCHL.
Oo0menue:

BOCIIPHHUMATh U (POPMYTHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U IEISAMU
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPaKATh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS 0 X0y PEIICHHS 33]]aui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTarT;

B XOJIe 0OCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI,
pelaeMoit  3ajaud, BbBICKA3bIBaTh UJAEWU, HAICJIEHHbIE Ha TIOUCK pEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMajora,
0OHapY)KMBATh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PElICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad IMpe3eHTAlUu U
0COOCHHOCTEN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pPEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBaTh OPraHHW3aIMI0 COBMECTHOM pPa0OTHI, pacnpeieisaTh BHIbBI PadoT,
JIOTOBApHBATHCSA, OOCYXKIATh MPOILECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC), BBIMOJHATH CBOI 4YacTh pPabOThl M KOOPAWHUPOBATH CBOH
JEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIaAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvnuvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cCmolClo8blx
YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JTUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 33aJJa4H, BBIOUPATh CMIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABHIKAMHM II03HABATENBbHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCWCTBUH M MBICIUTENBHBIX TIPOLECCOB, HMX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKOMN
3a/1a4y;

® IpeABHUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPU PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3yslbTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHUS] WIM HEJIOCTWKEHUS pe3yJbTaTOB MAEATEIbHOCTH, HAXOIUTh OILMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS U3 HUX MPU PEIICHUHA TEOMETPUUICCKUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPaAUICIBHOCTE W TEPIEHAWKYIIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmposaTh B3aMMHOE PaCIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
JBYIPAaHHOTO YIJIa; IMHEHHBIN yroJl ABYTPAaHHOTO YTIJia; TpaycHasi Mepa JBYrpaHHOTO yIiia.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHHK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBWILHBI MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MMpaMU[; MPH3Ma, MPSMOYrOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJAcCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOCHUS CEUCHUH, UCTIOIb3Yysl METO/I CIIEIOB.

CtpouTh CeueHUs] MHOTOIPAaHHUKOB METOJOM CJICOB, BBINIOJIHATH (BBIHOCHBIC) TUIOCKHUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxoXKICHHE TIEOMETPUYECKHMX BEJIMYMH 10 oOpasuam Win
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKME METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNW MEXKAY ABYMS TOYKAMH, OT TOYKHU O
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIUBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaunm Ha HaxXOXKICHHE TEOMETPUUECKUX BEJIMYMH MO o00pa3laM WiIH
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKME METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEIIUBAIOIIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MKy TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
npuMeHeHHeM (OpMYI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCETpUSA B MPOCTPAHCTBC; LCHTP, OCb M INNIOCKOCTH
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHUMMETPHUH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS CTEPEOMETPUYECKUX —3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PELICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAEC M IKU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIW3UPOBATH PCAJIbHBIC CUTyallUM U
MIPHUMCHSATH HN3Y4YCHHEIC IIOHATUA B mponecce IIOHUCKa peIICHUA MaTeMaTN4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEI0BaTh TOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9U, CBA3AaHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OmnepupoBaTh TOHSATHSIMHU: [VUTMHIPAYECKAs MOBEPXHOCTH, oOpazyromue
WIAHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHMYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBate Tena BpameHust (MWIMHIP, KOHYC, cepa U map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BpaICHUS.

KnaccugummposaTh B3aMMHOE PacIoyIOXKEHHE CHEephl U IIOCKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOH CJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpAIICHUS, TE€OMETPUICCKUX TN C
npUMeHEHHEeM (GOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHMCAHHBIM OKOJIO
cdepsr; chepa, BIMCaHHAS B MHOTOTPAHHHK HITU TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIy TUIOIIAASMHU TIOBEPXHOCTEH M 00BbEMaMU IMOIOOHBIX
TeJI.

N300pakate u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MIIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATH U MPeoOpa3oBhIBaTh WHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BrITONHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU O0NIaaroT.

[TpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroj MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (PakThl JUIsl PELICHUS CTEPEOMETPUYECKHX  3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTCI\/JIIHI/IC reoOMETPpUICCKUC 3aa4u Ha NPUMCHCHHUEC BEKTOPHO-KOOPAWMHATHOTO
MeTo/1a.

Pemratn 3a1a4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUU WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIUYHH I10 06pa3uaM WK aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METO/JbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aja4.

[IpuMeHATh NpocCTeINe NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a71ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHWS HA IPAKTUKE: aHAJU3UPOBATH PEABHBIE CUTyallud M
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pPEICHUA MaTEeMaTN4YCCKN
copMyIHpPOBaHHON TPOOIIEMBI, MOJCIHPOBATh pPEAbHbIC CHTyallMd Ha SI3bIKE T'€OMETPHUH,
MCCIICI0BATh TMOCTPOCHHBIC MOJIETH C MCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX TMOHITHH U TEOpeM,
anmapata anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBI3aHHbBIC ¢ HAXOXKICHHEM TeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpPOHHbIe (N (POBbHIE)

Kourpoububie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 10 https://m.edsoo.ru/CSO3R7VIP
I1 .
2 PAMBIC H TLIOCKOCTH B TIPOCTPAHCTBE . 12 1 https://m.edsoo0.ru/WT7NSO14T
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
I1
3 CPICTRYIAPHOCTE TPAMBIX 1 12 https://m.edsoo.ru/V6I1 APUCD
TUTOCKOCTEH
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
MHororpaHHUKH 11 1 https://m.edsoo.ru/XPWIOUSFB2
O6BbEMBI MHOTOIPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 HoToperme: ceucHit, paccToHiA i 4 1 https://m.edsoo.ru/L1 AAMHO3D
YTIIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpPOHHBbIe (N (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI
1 Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQLSKQ
2 O0BLEMEI TeN 5 1 https://m.eds0o0.ru/BOORVIYC9
B
3 CHTOPEL H KOOPAMHATEL B 10 1 https://m.eds00.ru/4ANCLAGOMF
MIPOCTPAHCTBE
4 Tostoperne, 0dodmene, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTni3anuda 3HaHNU
OBIIEE KOJJMYECTBO YACOB I1O0 34 3 0

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe

Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bceero H3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

OcHOBHBIE TIOHSTHS
CTEpEOMETPUHU: TOUKA, IPAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300paKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSMBIX (OTPE3KOB), CEPETNHBI

1 https://m.edsoo.ru/D3VCJ7UN4

oTpe3Kka

[TonsTusa: nepecekaromecs
IJTOCKOCTH, TIEPECEKAOIIUECS 1 https://m.edsoo.ru/NR6VJYCGK

mpsmMas v NJIOCKOCTh

[TonsaTHs: IEepecekaronuecs
IJTIOCKOCTH, TIEPECEKAOIIUECS 1 https://m.edsoo.ru/O6RNDFAMO

IpsaMas 1 IJI0CKOCTb

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHUEe MHOTOTPAaHHUKOB 1 https://m.edsoo.ru/KMUQPILLO

Ha pUCYHKaXx, Ha
IIPOCKIHUOHHBIX YCPTCIKAX

HavanbsHbie cBenenus o kyoe u

TTMPAMIIC, HX PasBEpTIH H 1 https://m.edsoo.ru/FPW2JNHCZ

mozaenu. CeueHus

MHOTOT'paHHUKOB




HavanbsHbie cBeieHus o Kyoe u
IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/1IMQ3AJ3S5

ITousTtre 06 aKCHOMaTUYECKOM
MMOCTPOCHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlonsiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBHUS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

IlousiTre 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5SMLIJL

10

ITouaTtue 06 akCHOMaTHYECKOM
MTOCTPOCHHH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/I3A98]J679

11

Bzanmuoe PacCIoJIOKECHHUE
IPAMBIX B ITPOCTPAHCTBE:
IICPCCCKAOIIHCCA,
ImapaajiCJIbHbIC U
CKPCIIUBAOIIHUECA IIPAMBIC

https://m.edsoo.ru/ITUTW8KR50

12

HapaHHeJ'ILHOCTL MpAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBE:
apaJlyICJIbHBIC IIPSIMBIC B
IPOCTPAaHCTBC,

https://m.edsoo.ru/CS9VLQLH6




NapaJUIEIbHOCTD TPEX MPSIMBIX

[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamtenpHOCTE IPAMON U
IJIOCKOCTH

14 YTiIbl € COHANIPABCHHAIMH https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMH

15 YOI MLy MPAMEIMH B https://m.edsoo.ru/KGIMS8OEUK
MIPOCTPAHCTBE

16 YTOI ME LY IPIMBIMH B https://m.eds00.ru/24LVWHIVS
MIPOCTPAHCTBE
I1 i

17 APAILICHLHOCTE ILTOCKOCTEM https://m.eds00.ru/BUSTQIHZT
MapajuIeNIbHbIC MIOCKOCTH
Coil

18 BOTICTEA IAPAIIEILHBIX https://m.eds00.ru/0KQQK2ABA
IIOCKOCTEH
[Ipocreitmme

19 HPOCTPAHCTBEHHbIC QHIYPbI Ha https:/m.edsoo.r/MRT13XP79
IUIOCKOCTH: TeTpasip, Kyo,
napauiesienumne/I

20 [Toctpoenue ceueHuit https://m.edsoo.ru/DI3AX0OS5J8

21 [Toctpoenue ceueHuit https://m.edsoo.ru/20GC3ZP9P
KoHTposabHas paboTa 1o Teme
"[IpsiMbIe ¥ TIJIOCKOCTH B

22 MPOCTPAHCTBE. https://m.edsoo.ru/BI4OSQJEB
[TapaniensHOCTh MPSAMBIX U
IUIOCKOCTEH"
H o

23 CPICHAMIIHPHOCTS TPAMOH https://m.edsoo.ru/RN45YBOSR

" IIIIOCKOCTH:




NIEPIEHUKYJIIPHBIE IIPSIMBIEC B
IIPOCTPAHCTBE

24

[IpsimMble napajienbHbIe U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble napajienbHbIe U
MIEpIEHIUKYISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U IJIIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM M TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
NEePIEHANKYIPHOHN TIOCKOCTH

https://m.edsoo.ru/YOIQSMOH 1

29

Teopema o mpsiMoi
MEePIEeHIUKYIIAPHOM MIIOCKOCTH

https://m.edsoo.ru/81RSKU5R]J

30

Teopema o mpsimMoi
MEePIEeHIUKYIIAPHOH MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TIIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKH 10
IJIOCKOCTH, paCCTOAHUC OT
HpﬂMOfI A0 IINIIOCKOCTHU

https://m.edsoo.ru/AD6RCACRA

33

[leprieHAUKYNSAp U HAKIOHHbIE!
paccTossHUE OT TOYKH JO

https://m.edsoo.ru/VLLIQ7HXC




IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 110 IIJIOCKOCTH

34

[lepnieHauKyIsip U HAKJIOHHBIE:

paccTosiHuE OT TOYKH 110
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/6PSBVV34R

35

VYTIBl B IPOCTPAHCTBE: YO
MEKy NPSIMOM U IIIIOCKOCTBEO

https://m.edsoo.ru/PSFJIXUA1I

36

JIByrpaHHBIN yroJi, JTUHEHHBIN
YTOJ IBYTPaHHOTO yIjia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ, TUHEHHBIN
YTOJ IBYTPaHHOTO yIjia

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenuKyIIpHOCTH
TJTOCKOCTEM: MTPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

39

[TepieHAMKYISAPHOCTH
IJIOCKOCTEH: MpU3HAK
MEePIEeHIUKYIIPHOCTH JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/DY2AF84T2

40

[TepnieHUKYISIPHOCTH
IJIOCKOCTEH: IPU3HAK
MePIEeHIUKYIIPHOCTH JBYX
IUIOCKOCTEH

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
MEPIICHANKYIISIpax

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema o Tpéx
NEPIEHIUKYIIIpax

https://m.edsoo.ru/OP44KES4N




43

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/OWG81WDV3

44

KonTposnsHast paboTa o Temam
"[lepnieHIUKYISPHOCTD
MPSIMBIX U IJIOCKOCTEN" U
"YT1ibl MEXIY IPSIMBIMU U
I1ocKoCTAMNU"

https://m.edsoo.ru/VOXABPOPB

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yronpHas npusma;
T'PaHU ¥ OCHOBAHMS NPU3MBI;
IpsiMasi ¥ HAKJIOHHAs! IPU3MBI;
OOKOBast U MOJIHAS
ITOBEPXHOCTbH ITPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
NPSAMOYTOJIbHBIHN
napajuieJIeuIe]] ¥ €ro
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

anaMI/ma: Nn-yroJibHas
InupamMuaa, rpaHd 1 OCHOBAHHC
IIUpaMHAbI; OOKOBas U IOJIHAS
IIOBCPXHOCTD ITUPaAMHU/IbI;
IpaBHJIbHAA U yceqéHHa;I
nupamMuga

https://m.edsoo.ru/1TOFEX00PA

49

HpaBI/IJ'ILHLIe MHOT'OT'paHHUKH:
TIOHATHUC MTPAaBUIIBHOT'O

https://m.edsoo.ru/LWNGFZTWE




MHOTOTPaHHUKA; TPaBUIIbHAS
NpU3Ma U IpaBUIIbHAS
nUpamMu/Ia; IpaBUIIbHAs
TpeyroJibHas MUpamMuIa u
MPAaBHIIBHBIN TETPadIp; KyO

50

[IpencraBnenue o NpaBUILHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIILHO
TOYKH, IPSIMOM, IMIIOCKOCTH.
DIIEMEHTHI CUMMETPUH B
nupamuaax,
napajiesenumnenax,
ITPaBUJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruucnenue 3nmeMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJIN, yIIIbl

https://m.edsoo.ru/EUP4MN760

53

ITmomans 00KOBOI
MMOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTHU MPSIMON MTPU3MBIL,
IJI0Ia/1b OCHOBAHUMU, TEOpeMa
0 OOKOBOIi TOBEPXHOCTHU
NPSAMOU MPU3MBbI

https://m.edso0o0.ru/SQY9XSIL6

54

ITnomans 00KOBOI
IIOBEPXHOCTH U MTOBEPXHOCTU
MIpaBUJIBHON TUPAMUBL,
Teopema o IJI0IIA I OOKOBO
IIOBEPXHOCTH YCEUEHHOU

https://m.edsoo.ru/R22FHBG60




nmrupaMuabl

KonTtposnsHas paboTa o teme

55 "Mitororparux" 1 https://m.edsoo.ru/VHYNJOMQD
56 [Tonsitre 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/B307PSWTC
58 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/RZEBITMU9
60 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/OHRFO21L.CT
61 O06BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP637D4
62 O06BEM TIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TIPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 Kggzle’f;flﬁoﬁzf;;?;KzMe 1 https://m.eds00.ru/23S50I80N

[ToBTOpEeHME, 0000IIEHNE
65 g‘;::;i?;:ﬁ:;?;ﬂ“ 1 https://m.eds00.r/KXTOCIOIG

MHOTOTpaHHUKE

[ToBTOpEeHME, 0600IIEHNE

CUCTEMaTH3aIus 3HAHHH.

Brruucnenue paccTossHUMA:
66 MEXy IBYMSI TOUYKAMHU, OT 1 https://m.edsoo.ru/HKP613JUC

TOYKH JI0 MPSAMOM, OT TOYKH JI0

TJI0CKOCTH, MEXKIY

CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
67 HroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/KB3EKOA9U
68 Hostopenne, oboduienne 1 https://m.edsoo.ru/X7CJUSLO0O

CHCTEeMaTHU3allus 3HAaHUH.




Beruucienue yrios: Mexay
CKPCHIUMBAOIHUMHUCA ITPAMBIMH,
MEKy NPSMOU U IIJIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MCXKAY MIIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

KosnuuyectBo 4yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIE

Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bceero H3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

Cdepa u map: meHTp, paauyc,
1 IMaMeTp; TUIoLIaib 1 https://m.edsoo.ru/TW8Z59CHJ
MTOBEPXHOCTHU chepsl

B3anmHoe pacrnosnoxeHnue

Cepet 1 m0CKOCTH; 1 https://m.edsoo.ru/Y CMWCAM3I

KacaTeJbHasl IIOCKOCTh K
cdepe; miomanb cheps

n
3o0pasenme chepr, mapa 1 https://m.edsoo.ru/ODCESUGXE

Ha miockocTu. CeueHus mapa

Huwmiaapudeckas
MMOBEPXHOCTh, 00pa3yIomue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTHU

1 https://m.edsoo.ru/8516BBEO7

HunuHap: OCHOBaHUS H
OOKOBAas MOBEPXHOCTb,
5 oOpa3yoliias 1 ocb; MIOMAIb 1 https://m.edsoo.ru/W0JR979V9

OOKOBOM U ITOJIHOU
MMOBEPXHOCTH

N306pakenue nuiIuHapa Ha
IJI0CKOCTH. Pa3Béprka
nunuHapa. Ceuenus
LHMIMHAPA (TUIOCKOCTHIO,

1 https://m.edsoo.ru/OYMSPW10Z




MapaieaIbHON WU
NEPIEHIUKYIIAPHON OCU
HUAITUHPA)

Konnueckas moBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOU IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Komnyc: ocHoBanue n
BepIInHa, 00pa3yromias u oCh;
TJI0TA]Tb OOKOBOM M MOJTHOM
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/SOVNITU20

10

N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka
koHyca. CeyeHus KOHyca
(TII0CKOCTBIO, MapaljIeNIbHOM
OCHOBAaHUIO, U TIOCKOCTHIO,
MIPOXOIAIIEH Yepe3 BEepLInHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4VHGTYX8F

12

MHOrorpaHHHK, OTIMCAaHHBIN
okoJ1o cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK
WJIH B TEJIO BpallleHUs

https://m.edsoo.ru/RMYYISTLP

13

[Tousitre 00 00BEME.
OCHOBHBIE CBOICTBA 00BEMOB

https://m.edsoo.ru/4CENHGLOZ




TCII

14

O0BEM uIMHIpa, KOHyCca

https://m.edsoo.ru/ W8 TGN5Z99

15

OO0BEM 1mIapa U TIoIaIh
cepsl

https://m.eds0o0.ru/G7TAYCMO9TT

16

[TonoGHbIE TENa B
npocTtpancTBe. COOTHOIICHUS
MEXTY TUTOIIAITMHU
TMOBEPXHOCTEH, 00bEMaMuU
MTOJIOOHBIX TEI

https://m.edsoo.ru/4ANO4FYUUX

17

KonTpossHas pabora no
temam "Tena Bpamenus" u
"O6bemsb! Ten"

https://m.edsoo.ru/KCOMHIJSWW

18

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxeHre U BIYUTaHHE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHHE BEKTOpa Ha
YHCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Pa3noxxenue Bekropa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuno napamienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pertenne 3ama4, cBsI3aHHBIX C
MIPUMEHECHHUEM TPABUIT
JIEUCTBUIN C BEKTOpaMHU

https://m.edsoo.ru/73F23EPUS5

23

KOOpﬂHHaTHO—BeKTOpHLIﬁ
MCTOJ ITPpU pCIICHUN
TCOMECTPHUUYCCKUX 3adavd

https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronpHas cucreMa

https://m.edsoo.ru/X9TSDNSQ3




KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmue 3axauu B
KOOpaHMHaTax

25

YroJ1 MeXKly BEKTOpPAMH.
CkansipHO€ MpoU3BeEICHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yriioB Mexuy
MPSIMBIMU U IIJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTponsnas pabora o teme
"BekTopsl 1 KOOpAWHATHI B
MIpOCTpaHCcTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHUE, 0600IICHNE 1
cUCcTeEMAaTH3aIys 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3aIlHus 3HAHUM.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMsl 3HAHWM.
3aauu TUIAHUMETPHUH U
METO/IbI MX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMATH3aLIMs 3HAHUIA.
3amaun MIaHUMETPUU U
METO/IbI X PEIICHHS

https://m.edsoo.ru/FG4PIN2IF




[ToBTOpEHUEe, 0600IICHNE U
3 cUcCTeMaTu3alus 3HaHUH.
OcHoBHBIE (HUTYPHI, PAKTHI,

TEOPEMBI Kypca CTEPEOMETPUU

https://m.edsoo.ru/ZY6BYLY7W

Hrtorosas KOHTpOJIbHAsA

33
pabota

https://m.edsoo.ru/VP8CXOC4C

34 [ToBTOpEeHue, 0600IICHNE U

CUCTEMAaTHU3alus 3HAHWI

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pa3oBanus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
7 [IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX MPHU PEIICHUU
' r€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX Y INTIOCKOCTEN
74 Knaccuduimposars B3aMMHOE pacloOIOKEHUE MPSAMBIX U IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMHU: JBYI'PAHHBIA YTOJI, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIA YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa JBYTPaHHOTO yria
16 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIITYKJIBIA M HEBBITYKJIBIN
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA, IPABUJIBHBIA MHOTOTPaHHUK
29 Pacrio3naBaTh OCHOBHBIE BHbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
. MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@uKanuu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOT'PAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IPU3MBL,
napasuieIeHIe bl )
=9 OnepupoBaTh MOHATUSAMU: ceKyIias IIJIOCKOCTb, CeYeHHue
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  TMOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' VICTIOJIB3YSI METOJ] CJIEZIOB
CtpouTh ceueHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJIHATh
7.11 (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BH/I CBEPXY, COOKY, CHU3Y
712 Pemath 3a1aun Ha HaXO0XJACHUE TEOMETPUYECKUX BETUYHMH MO 00pasiam

WK aJIropyutMaM, MNPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKHUEC MCTOIbI IIPU




pPeIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOSIHI/If/’I MCXKIAY ABYMsS TOYKaMH, OT TOYKHU OO HpSIMOfI, OT TOYKHU 10

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemath 3a1aun Ha HaX0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pasmam
WIM aJrOpUTMaM, IMPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY IMIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisiMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPenoJiaralouiuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS

IPUMEHEHHUS 3aJIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBOUTE HpUMEpHl MAaTEeMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsaTh MOTy4YeHHbIE 3HAHUS HA MIPAKTHKE: aHAIU3UPOBATh PEeabHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMPOIECCe IMOMCKA
peleHus MaTeMaTH4eCKU chopMyIHPOBAHHOM poOIeMBl,
MOJEJIMPOBATh PEAlIbHbIE CUTYallUH HA SI3bIKE T€OMETPHUH, UCCIENI0BAThH
MOCTPOEHHBbIE MOJENIM C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHSATUH U
TeopeM, amrnapara airedpsl, pemaTh NPakTUIeCKHe 3a/1auu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

6

I'eomerpus

6.1

OmnepupoBaTh NOHATHAMHU: [UIHMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
IIHJH/IHZ[I)I/I‘-IGCKOﬁ MMOBCPXHOCTHU, HUIHMHAP, KOHHUYCCKAsA IMIOBCPXHOCTD,
oOpa3zylomme  KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas

MTOBEPXHOCTH

6.2

PacriosznaBats Tena BpameHus (IIMHAP, KOHYC, cdepa u map)

6.3

OOBACHATDH cIIOCOOBI MOJYYEHUS! TEJ BpallleHus

6.4

KinaccuduiupoBaTs B3auMHOE pacmoiokeHue chepsbl U MI0CKOCTH

6.5

OnepupoBaTh MOHATHSIMM: IIAPOBONW CETMEHT, OCHOBAaHUE CEIMEHTa,
BBICOTA CErMEHTA, IIapOBOM CJI0H, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA

IIapOBOTO CJIOsI, IIAPOBOI CEKTOP

6.6

Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,

TEOMETPHUUECKHX TN C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBaTh MNOHATHSIMH: MHOTOTPAaHHHUK, BIHMCAaHHBIM B cdepy u
ONMCAHHBIN 0KOJIO cdepsl, cdhepa, BIUCAaHHAS B MHOTOTPAHHUK WUJIM TEJIO0

BpalleHUs

6.8

BbIuucasaTe COOTHOINEHHWS MEKAY IUIOMIAASIMH TIOBEPXHOCTEH |

00BpéMaMHu ITOJOOHBIX TENT

6.9

N300paxkats u3yyaemble GUTYphl OT PYKH M C TPUMEHEHHEM MPOCTHIX

4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTE)KU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUJA CBEpXy, COOKY, CHHU3Yy; CTPOUTb CEUYECHHUS Tell

BpallCHUs

6.11

W3Bnekatb, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MNPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

6.12

HpI/IMeHSITL TCOMCTPHUICCKUC (baKTBI AJId pCHICHUS CTCPCOMECTPUUICCKUX
3ala4, IMpeArnoJararommux HECKOJbKO IIaroB peHICHUA, €CIU YCIOBUMA

IIPUMCHCHUA 3a1aHbI B SIBHOH (I)OpMe

6.13

OHepI/IpOBaTL MOHATUCM: BEKTOP B IPOCTPAHCTBC

6.14

BEINOIHATE OEMCTBUSA CIOXKEHUS BCKTOPOB, BbIYUTAHUSA BCKTOPOB U
YMHOKCHHUS BCKTOpa Ha YHCJIO, O6TJSICH$ITL, KakdMH CBOMCTBaMH OHH

o0azaroT




6.15

[IpumeHsaTh NpaBUiIO NapauIeIenUIeia IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKapTOBbl KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXKJIy BEKTOpPaMM, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOpPOB U NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEX/1y BEKTOpaMU, CKaJIIPHOE IIPOU3BE/IEHUE, PACKIAIbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTI) IIJIIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUYECKHE 3aJadyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METO 1A

6.20

Pemare 3amaum Ha [IOKa3aTENbLCTBO MATEMAaTHYECKHX OTHOIIEHUH U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH MO0 o0pasliaM WM aJrOPUTMaM,
MPUMEHSISI  W3BECTHBIE  METOJbl TMPU  PEHICHWH  CTaHIApTHBIX

MaT€MaTU4YCCKUX 3aaa4

6.21

[IpuMenATs TpocTEHIIME MPOTrpaMMHBIE CPEICTBA M DIIEKTPOHHO-

KOMMYHHKAIIMUOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPHUUCCKUX 3aaa4

6.22

[IpuBoIUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

JKHU3HU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMYYEHHbIE 3HAHHUS Ha TPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallUd U TPUMEHSATh H3ydCHHbIE TOHATHUS B IpOIECcCe
MOKWCKA pELIeHUsT MaTeMaTH4eCKU CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T'€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIb30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, penarh NPakTUYECKUe 3aaul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUHM  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpEIIMBArOIIMecs IpsMble. [lapalenbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHbIE TPSMBIE B  MPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSIMBIX, MapPaLICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMH, Yroil MEXIy MOpsIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaulebHble MJIOCKOCTH, CBOWCTBA MapauIeIbHbIX
mockocTeit. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, moCTpOeHue CeUeHnun

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMblE MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMOM U TUIOCKOCTH, TEOpEMa O MPSIMOM NepreHANKYISIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MeEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JBYIPaHHBIA yroJ, JUHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsSMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miockocteil. Teopema o  Tpéx

NEpINCHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPaHHHKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosipHas
npu3Ma, T'paHUM U OCHOBAHMS IPU3MBI, MpsiMas U HAKJIOHHAasl MpHU3MbI, OOKOBas U
M0JIHAsI IOBEPXHOCTh Npu3Mel. [lapaienenunen, NpsMOyroJibHbIN Mapajuienenumnes
u ero cBoiictBa. [Tupamuna: n-yronbHas nupaMmuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0OKOBas U IOJIHAS MOBEPXHOCTh MHUPAMU[bI, MTPABUIIbHAS U yCEUEHHAs MUPaMUAA.
OneMeHThl TNpU3Mbl W nupaMufpl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBLHOTO MHOTOTPAaHHMKA, NpaBWIbHAs NpU3Ma M MpaBWIbHAs IMUpaMUJA,
NpaBUJIbHAS TPEYTOJbHASA MUpaMUa U IpaBUIbHBINA TeTpasap, KyO. [IpencraBienue

O HpaBHJIbHBIX MHOI'OTpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYIUC CeueHus




MIPHU3MBbI U ITUPAMHUBI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHUPAMHJIAX, MapajliesienuIeax, mpaBuiIbHbIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSAMOW IPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
MIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NHUPAMHUIBI, TeOpeMa O IUIOMAIU

yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEKY IIIOLIAASIMU IOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0pa3zyromas 1 0Ch, TUIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunueckas noBepXxHOCTh, 00pa3yromirie KOHMYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHMe W BeplIMHa, oOpasyolas U OcCbh,
IJI0IIa b OOKOBOW W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yrwllue u

BBICOTA4, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEpPXHOCTU cdepbl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IINIOCKOCTb K C(bepe, IjIomaab

cepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA KW MHOI'OI'PAaHHHKOB. MHOFOFpaHHHK, ONVCaHHBIN

OKOJIO C(l)epLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIK TCJIO BPpAlllCHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapayienenunena u ciaenctsus w3 He€. OO0bEM HMIHMHIpA,

KoHyca. O0BEM 11apa u mioumaab chepsl

6.7

Ilomo OHbIC TCJ1a B IMPOCTPAHCTBE. CooTHoIIeHUSs MCKIY miomaasasMu

MOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX TN

6.8

CeueHns MUJIIMHApAa (HapaJIJICJIBHO U TICPHCHIOUKYIAPHO OCI/I), CCUCHUA KOHYCa

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MMPOXOIAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa

6.9

BeKTOp Ha IINIOCKOCTH UM B HPOCTPAHCTBC. CrnoxeHrue W BBIYMTAHUE BCKTOPOB.




YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa 1mo TpéM HEKOMIUIaHApPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe
IIPOU3BEACHNUE BEKTOPOB. BbluncieHHE YIVIOB MEXIY NPSMBIMU U IJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUH F€OMETPUYECKUX 3a]a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (HOopMyIHpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUPOBATh
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDb paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallkd Hal
MHO)KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl Pa3ITUYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HaTypalbHOE YMCIO, LEJIOE YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTeleM, KOPeHb HaTypallbHOM CTENEHH, CTENEHb
C pAalMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JICHCTBUTENIbHBIM
nokaszarenaeM, JiorapupMm 4UMcia, CHUHYC, KOCHMHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTaTOK [0 MOAYJIO, palMOHAJIBHOE YHCIIO,
UppallMOHAIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHBIX,  LEJNbIX,
paLlMOHATBHBIX, JEWCTBUTENBHBIX UHUCEN; YMEHHE MCIOJIb30BaTh
NpPU3HAKU JIETMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenbs M HauMEHbIIee
oOmiee kpaTHoe, adroput™ EBKiIMaa mpu pelieHny 3a/1ad; 3HaKOMCTBO €
pa3MYHBIMM  NO3ULHMOHHBIMM  CHUCTEMAMM  CUUCIICHMS, yYMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUI U mpeoOpa3oBaHUs BBIPAKEHUI CO
CTENEeHsIMU M JiorapudmMamu, Mpeodpa3oBaHus APOOHO-pPAMOHATIBHBIX
BBIPKEHUI; YMEHHME OIEPUPOBATH MOHATUSAMU: IOCIIEIOBATEIBHOCTD,
apupmeTnyeckas nporpeccus, reoMeTpuUecKas nporpeccus,

OCCKOHEYHO Y6LIBE[IOH_IEUI reOMETPpHUYCCKAsA  MPOIrpeCCus, YMCHUC




3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dbopmMynn; yMEHHE OINEpUpOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJb U apI'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAaMH, HPUBOJUTH
OpUMEpPbl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBATh
MOHATHAMM: Matpuia 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALMOHAIBHBIE,
MOKa3aTejabHble, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXJIECTBEHHOE NpeoOpa3zoBaHHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBHOCTH
yYpaBHEHUIN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; pPEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMEeTpPOM; IPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTDh (YHKIMH, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (GYHKIHH, HanOoJblllee U HaMEHbIllee 3HAYCHUS
(yHKIIMY HA IPOMEXKYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOPasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nuecKkuii CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAacCTHOTO U
KOMITO3UIMH (DYHKIMM, HAXOJWUTh YpaBHEHHUE KacaTelbHOW K rpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO sl HCCIEAOBaHUS (YHKIIHH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIINE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M
(bu3nuecKux 3aJa4ax; HaAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO

HUHTCTpalia; IMPUBOAUTE NPUMCPBI MATCMATUYCCKOTO MOJIACIINPOBAHUSA C




noMoIkio quddepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, oOpaTHAs
¢byHkuus, KoMno3unus (yHKUWH, JUHEHHas (QyHKIMS, KBaapaTHYHAS
byHKIMS, panmroHasbHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHass W Jorapugmuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKH HM3YyYCHHBIX (YHKUIWH, BBIIOJIHITH MPeoOpa3oBaHMUs
rpadukoB (yHKIHI, UCTI0IB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, TIPU pEIICHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d M3 pealbHOW JKMU3HU; BBIpAXaTh (POPMYIaMy 3aBUCHMOCTH MEXTY
BEJIMYMHAMM, UCIIOIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB W 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOODPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 33J1ayH, HCCIEAOBaTh IOJyYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
peasibHbIE CUTYaIlMM Ha $3bIKE MAaTEeMaTHKH; COCTaBIISITh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTHYecKoe, MeanaHa,
HauOoJiplllee M  HAuWMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
MHTEPNPETHpPOBaTh HMH(OPMAIMIO, MPEACTaBIEHHYI0 B TalOnMuax, Ha
MarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBIICHUI; MPEICTABIATh UH(OPMAIIMIO C TIOMOIIBIO TaOIHUIl U THarpaMm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C NPUMEHEHUEM
rpaduUecKux METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOUIBIO JUarpamMm

pacccuBaHua U JIMHENHOM perpeccnu

YMeHue OIepupoBaTh IMOHATUSAMU: CIydalHBIA OIBIT WM CIIy4alHOE




coOBITHE, BEPOSTHOCTH CIIyYaHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TpaUUECKuX METOJOB; MPHUMEHATH
(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOopMyiTy MOJTHOMN
BEPOSATHOCTH, popmyny bepHysin, komOuHaTOpHBIE (GaKThl U HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEANbHBIX COOBITUH; YMEHHUE OIEpUPOBaTh
MOHSATUSAMU: CIlydallHas BEJIMYMHA, pacHpe/elicHue BEpPOSITHOCTEM,
MaTEeMaTUYeCKOe OXKUJAHUE, TUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHE
CIyJailHOW BeNWYMHBI, (QYHKIUU pPACTpPENeeHUsT W  TUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO U HOPMAJIBHOTO PACIPEICIICHHI;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YYCHHBIX pPaCHpENeeHUN It
pelicHrdA 3aaa4; 3HAKOMCTBO C IIOHATHUAMU. 3aKOH 60J'II)HII/IX YHUCCEII,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH MPHUMEPHI
IIPOSABIICHUSA 3aKOHaA 6OJ'II)HII/IX YUCCII B HNPHUPOAHBIX H O6I_HGCTBGHHI)IX
ABJICHUAX,; YMCHHUEC OIICPUPOBATH MMOHATUAMU: COUCTAHUE, IICPECTAHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHue
MIPUMEHSATh KOMOMHATOPHBIE (PaKThI U PACCYKACHUS ISl PEIICHUS 3a/1a4;
OIICHUBATH BEPOSTHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TMpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXIY HPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MPH
pellleHUU 3aJa4 M3y4eHHbIEe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUTYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, NUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIONaab
MOBEPXHOCTH NHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIMHApa, 00BEM Kyoda,
NPSIMOYTOJIBHOTO TapaijieNienunena, MUpaMuabl, MPU3MBL, IWIMHIPA,

KOHYCa, 1Iapa, pa3BépTKa MMOBCPXHOCTHU, CCUCHUA KOHYCa U HHUIIMHIPA,




NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI U MMOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyTHpOBATh OINpENEICHUs] H3Yy9aeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3BI
O CBOHCTBaxX W MPHU3HAKaX I€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUC B MIpOCTPaHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH ¥ B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, M0J00HBIE (GUTYpbl; yMEHHE
pacrno3HaBaTh paBHblE U MOJ0OHBIE (UTYpPHI, B TOM 4YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HUCIOJIb30BaTh T'€COMCTPHUYCCKUEC OTHOLICHUIA
MpU pEelIeHUH 3a/la4; HAaXOJUTh T€OMETPUYECKHE BEIWYHHBI (IJIMHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWH 3amad W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, TUIONIaab, OOBEM, IUIONIA[h TOBEPXHOCTH),
UCIOJIBb3YSl M3Y4YEeHHbIE (DOPMYNBI M METOJbl, B TOM 4YHCJE: IUIOIAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBL, KOHYCa, HIIMHAPA, IIOMWAaAb chepsl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

M0TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTECMaA KOOPAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpAaMU; YMCHUC HCIIOJb30BATH BeKTOpHLIﬁ n KOOpI[I/IHaTHBII\/'I METOJ
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIIMNA METOJ I peuieHud 3aJaydu;
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU NPUPOJHBIX U
OGH.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPACIIO3HABATH
OpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOJAUTH

IIpUMEpPBl  MAaTeMATHYECKUX OTKPBITMA POCCHUMCKOM M  MHUPOBOM




MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 31eMEeHT COeP:KAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
- Pammonanbubie  uymucna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOW, TIPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypaslbHOU cTemneHu. JleiicTBus ¢ apudmeTnyecKumMu
' KOPHSIMH HaTypalbHOW CTENEHU
- Crenens c 1ienpiM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeM. CBoiicTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BRIYUCICHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. ONpeaenuTeNb MaTPUILIbI
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkumu. I'paduk Qynxmumn. BzanmHO oOpaTHBIC

> ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi GQyHkumu. Hymm QyHKIum.
32 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DYHKIWH.
' MakcuMymMbl 1 MHHAMYMBI (GyHKOuu. Haumbousbiiee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKUOMS C HATypaJbHBIM W IIeNIbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (DyHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKS TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipons3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOM K HWCCIEIOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoskneHne HanOoJbIIero U HaWMEHBIIIETO 3HAYCHHS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOGpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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