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HNOACHUTEJBHASA 3AIIUCKA
PaGouas mporpamma pa3paboTaHa B COOTBETCTBHH C HOPMATUBHO-TIPABOBBIMH JIOKyMEHTAMHU:

DenepalbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-P3 «O06 obOpazoBanuu B Poccuiickoii
denepauuny;

npuka3zoM Muno6pHayk# oT 17.05.2012 Ne 413 «O06 yrBepkneHnH (heaeparbHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEIHEr0 OOIIEro 00pa3oBaHM;

npukazoM Munnpocemienus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (eneparbHOi
00pa30BaTEIILHON MPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUsM Y,

npukazoM Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepknenuu Ilopsiaka
OpraHM3aliy U OCYILECTBICHUS 00pa30BaTeNbHON JESATENIbHOCTH 110 OCHOBHBIM
00111€00pa3oBaTEIbHBIM ITPpOrpaMMaM — 00pa30BaTEIbLHBIM IPOrpaMMaM Ha4aJIbHOTO 0OIIIETo,
OCHOBHOTO OOIIIETO U CPEeIHEr0 00IIero 00pa3oBaHUs;

CII 2.4.2.4283-26 «CaHUTapHO-IIHIEMHOJIOTHIECKHAE TPEOOBaHUS K OpraHU3aiusIM
BOCITUTaHMS U 00y4eHUs], OTJbIXa U 03[JOPOBIICHUS AETEN U MOJIOJIEKI,
YTBEPKJACHHBIMH OCTAHOBJIEHNUEM IVIABHOTO CaHUTapHOro Bpaya ot 02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «['urueHnyeckre HOPMATHUBBI U TPEOOBAHMSI K 00ECTICUCHHTO
6e30macHOCTH U (WIK) 6€3BpPEeTHOCTH Ui YesioBeka (PakTOPOB Cpeibl 0OUTaHUY,
YTBEPKJICHHBIMU [MOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2.

Paboyas mporpamma yaeOHOTO Kypca «['eomerpusi» 6a30BOTO YPOBHS I 00YJarOIITHXCSI
10 —11 xmaccoB pa3zpaboTana Ha ocHOBe DeaepaabHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEIBSBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPATUIMA POCCHIICKOTO OOpa30BaHMSL
Peammzanmst  mporpaMMbel  00eCHeUMBAET  OBJIAJCHUE  KIIFOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIFONUMHA OCHOBY JUISI CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa30BaHWUs, IIEIOCTHOCTh
OOMIEKYJIbTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH OOYYAIOIIHXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca IeOMETpUM Ha YPOBHE CpelHero oOmero oOpa3oBaHUS
o0ycioB/IeHa INPAKTHYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U IPEAMETHBIX pPEe3yJIbTaToOB
00yueHUs] FeOMETPHM B HAINPABJIEHUU JTUYHOCTHOTO Pa3BUTHUsS OOydaromuxcs, GOpMUPOBaHHA
(GYHKLIHMOHAIBPHOW MaTeMaTH4eCKOil I'PaMOTHOCTH, H3YYCHUS IPYrMX Y4EeOHBIX IHUCIMIUIUH.
Pa3Butue y o0Oyd4aromuXcs NPAaBWIBHBIX INPEICTABICHUH O CYIIHOCTH U IPOUCXOXKICHHU
reOMEeTPUYECKHX a0CTpaKIMH, COOTHOLUIEHHN PEabHOTO U HJICANTBHOTO, XapaKTepe OTPaXKCHUs
MaTeMaTHYeCKOH HAyKOW SIBJICHHH M MPOLIECCOB PeaJbHOI0 MUPA, MECTE€ '€OMETPUH B CHCTEMeE
HayK M pPOJIX MaTEeMaTH4eCKOTO0 MOJEIMPOBAaHHS B HAy4YHOM [IO3HAaHMHM M B IPAKTHKE
crocoOCTBYeT (OPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS YYALIMXCS, a TaKkKe KauecTB
MBIIIIEHUS, HEOOXOJUMBIX [UIsl aJJallTallud B COBPEMEHHOM OOLIECTBE.

I'eomeTpust sBIseTCA OJHMM U3 0a30BbIX MPEAMETOB HAa YPOBHE CPEIHETO OOIIEro
00pa3oBaHus, TaK Kak 0OeCHEeunBaeT BO3MOXKHOCTb M3Y4EHHs] KaK JUCLUILIMH €CTECTBEHHO-
Hay4YHOU HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblnuieHHEe, (GOPMUPYEMOE INPH HM3YYE€HHHM OOYYarOIUMMCS MOHATHHHBIX
OCHOB TE€OMETpUM U IOCTPOCHHMU LENOYKHM JIOTUYECKHX YTBEPKICHUH B XOJA€ pELICHUs
reOMETPUYECKUX 3ajlad, yYMEHHE BBIIBUTaThb M OINPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PEILIEHUM 3a/ad4 €CTECTBEHHO-HAyYHOI'O LUKJIA, B YAaCTHOCTU U3 Kypca
bu3uKy.
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YMeHHue OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YenoBeka. OpueHTanusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOrO OBITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
YCJIOBHC YCIeurHoro IIO3HAHUA n AKTHUBHOTI'O HpeO6pa3OBaHI/I$I ﬂCﬁCTBHTCHBHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIMHSAET Pa3HbIE BUIBI YUCOHOH U TPYHAOBOM
JACATCIBHOCTH, ABJIACTCSA OAHHUM U3 HpO(i)eCCI/IOHaJH)HO BaXHBIX Ka4YC€CTB, IMMO3TOMY aKTyaJIbHa
3amaya GOpMUPOBAHUS y OOYYAOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBHUIHOCTH
06pa3H0r0 MBINIJICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTAa B IIOAIOTOBKEC K HpaKTquCKOﬁ
ACATCIIBHOCTH IO MHOTHYM HallpaBJICHUAM.

[ens ocBoeHus mporpaMmbl yueOHOTO Kypca «l'eoMeTpus» Ha 6a30BOM YpOBHE 0OYUECHHS
— 001eo0pa3oBaTeIbHOE U OOIIEKYJIBTYpHOE pPa3BUTHE OOy4aIOIIUXCS dYepe3 obecreueHue
BO3MOXKHOCTHU HpI/IO6peT€HI/I$[ N HUCIOJIb30BAaHUA CHCTCMATHYCCKUX T'COMCTPUUCCKUX 3HAaHUU U
NercTBUM, cienn@UYHBIX TEOMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHsI 00pa30BaHus 1O
CIICUAJIBHOCTAM, HE CBA3AHHBIM C IMMTPHUKJIAAHBIM HUCITIOJIB30BAHUEM I'COMETPUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIS OOYYaIOIIMXCS
CpeHHeﬁ IIKOJIbI, HE€ MHCIBIThIBABIINX 3HAYUTCIIBHBIX 33pr21H€HPII>i Ha YpPOBHC OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
O6HH/I€ MaTEMaTUYCCKHUE YMCHUs, CBA3AHHBIC CO CHGI.[I/I(i)PIKOfI TCOMETPpUN U HGO6XO)II/IMBIG JJIA
KU3HU B COBPEMCHHOM 06H_[eCTBe. KpOMe 9TOT0, OHU UMECIOT BO3MOXXHOCTb U3YUNUTH T'€COMETPHUIO
OoJiee TIIyOOKO, €CITM B JabHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUIECKUX 3HAHUSIX B
npodeccnoHabHOM 1S TENbHOCTH.

JlocTrkeHue 1e OCBOCHHUS POTrpaMMbl 00eCIeUnBAETCsl PEIIEHUEM COOTBETCTBYIOIIKUX
3amad. [IpuoputeTHRIMU 3a7a4aMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCSA:

¢ hopMHpoBaHUE TPEIACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYPbl U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e hopMHpoBaHUe TMPEACTABICHUS O MHOTOTPAHHMKAaX W Telax BpalleHUuss Kak o
BOKHEHIINX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOUIMX OMMUCHIBATh U U3y4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILIETr0 MUPA;

¢ hopMHUpoBaHME yMEHHUs PpAClO3HABATh HA YEPTEKax, MOJEISAX M B peaJbHOM MHpE
MHOTOTPAaHHUKU U TeJia BpPallleHUS;

®OBJIQJICHUE METOJaMM pEIIeHUs 3aJad Ha T[OCTPOEHUS Ha  H300paMeHHsIX
MIPOCTPAHCTBEHHBIX (pUTyp;

¢ hopMHUpOBaHUE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHSATHUSIMHU O MHOTOTPAaHHUKAX H
TeJax BPAIlEHUsI U UX OCHOBHBIMH CBONCTBAMU;

® OBJIQJICHUE AITOPUTMAMHU DELICHUS OCHOBHBIX THIOB 3a7ay; (OpPMHpPOBAHHE YMEHHS
MPOBOJUTh  HECIOXKHBIE  JOKA3aTeNbHBIE PACCYXJCHHS B  XOJ€  pEelIeHUs
CTepEeOMETPUUYECKUX 33]1a4 U 3a]1a4 C MPAKTUUYECKUM COJICP KaHHUEM;

®pa3BUTHE  MHTEJUIEKTYAJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  oOywarommxcs,
M03HABATEIHbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUIHOCTH MBIIIICHUS;

e hopmupoBaHue (HYHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHON TEOMETpUM: YMEHHE
pacrno3HaBaTh MPOSBICHUS TEOMETPHUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTYyallUAX U TPH U3yYEHUU JPYTUX Y4EOHBIX TMPEAMETOB,
MPOSIBIIEHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
T€OMETPHUH U  CO3[aBaTh TE€OMETPUYECKHE MOJIENH, TMPUMEHSATh OCBOCHHBIN
T€OMETPUYECKUN ammapar Juis pelIeHUs MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIEHUBATH IMOTYICHHBIE PE3yJIbTATHI.



OTnu4UTENbHOM 0COOEHHOCTHIO TPOTPAMMBI SIBISIETCS. BKIIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJe €ro M3y4yeHus 3ajad, pEIIaeMblX Ha YPOBHE HWHTYUTHUBHOIO IIO3HAHUA, U
ompeaenéHHBIM 00pa3oM OpraHM30BaHHAs pab0OTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOTO U IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET IPOTEKAHUE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY U3YUEHUIO IIPEIMETA.

[Ipenmourenne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHsS, TO €cCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IPAKTUUYECKOMN
NeSTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX IMPEJICTaBICHMM y ydalluxcs B Kypce
CTEpEOMETPHUH MPOBOJUTCS 3a CUET pellleHus 3a7a4 Ha CO3/IaHuE MPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OINEpPUpPOBaHUE NPOCTPAHCTBEHHbIMU oOpazamu. Co3gaHue oOpa3a MPOBOJUTCA C
OTOPOM Ha HarJsSAHOCTh, a ONIEPUPOBAHUE 0OPAa30M — B YCIOBUSIX OTBJIEUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €0 UCXOJHOTO CO/IEPIKAHUS.

OcHoBHBIE cojJepkaTenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpaHHuKN», «lIpsiMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena BpameHnus», «BeKTopsl 1
KOOpPJUHATHI B IPOCTpaHCcTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN pacrlpeiensieTcsi He TOJIbKO
M0 COJEP)KATEeNbHBIM JIMHUSIM, HO W TI0 TojJaM OOyYeHHs Ha YpPOBHE CPEIHETO OOIIero
oOpazoBaHwUsl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pEe3ylIbTaTaM OCBOEHUS
paboyeil mporpaMMbl, pacipeIeI€HHBIM 110 ToJaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl  OBJIAJICHHE TIEOMETPUYECKMMHM  TOHATUSAMHM M  HaBbIKAMHM  OCYILECTBISUIOCH
MOCJIEIOBATENIbHO W TOCTYNATeNIbHO, C COOJIOIGHUEM NpPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHMSI BKIIIOYAIMCh B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEACTaBICHNUH 00ydaromuxcs,
paciupss u yriayosss e€, o0pa3ysl IpOUHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

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



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuH. Touka, mpsiMasl, III0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs], napauieIbHble U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NPSMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinie npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdAP,
KyO, apaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHuKynapHOCTh HPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYJIIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M IUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, MpOeKUUs (UTYpbl Ha IJIOCKOCTb.
[leprnieHIUKyYIAPHOCTD MIOCKOCTEH: MPU3HAK NMEPHIEHAUKYISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrOorpaHHuka. IIpusma: N-yrongpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroibHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nupaMuia, TpaHd W OCHOBaHUE NUPAMHU[bI; OOKOBas U IOJIHAS IOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMua; npaBuUjIbHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; Kyo. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUM B TUpaMuAax, napajieienuneaax, IpaBuibHbIX MHOTOrPaHHU KaX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIBHON MHpaMUbl, Teopema O Iuomanu yceu€HHoi mupamuabl. [lonsitue 06 oObEMe.
O0BEM nupaMubl, MIPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMuU MOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTb, O00pa3yrouife IWIMHAPUYECKOW MOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyomas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konunueckasi moBepxXHOCTb, 00pa3yromnue KOHHYECKOW TOBEPXHOCTH, OChb M BeEpIIMHA
KOHUYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasymomas U OCh; IUIONMA/Ib
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollfe W BBHICOTA; OCHOBAHUS U
OOKOBasi IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacnoJjiokeHue cepbl U MI0CKOCTH; KacaTelbHas IJI0CKOCTh K cdepe; Iomaiab cepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYca.

KomOuHammm Tenm BpalleHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIN OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS.

[Tonsatue 06 oO0bEéMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenumnesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimap chepsl.

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

Cevenuss mminuHIpa (MapauleIbHO W TEPHEHIWKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uucio. PasznoskeHue BekTOopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpoctpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkanspHOEe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HpSMBIMU U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTO mpeaMera «MaTemMaTHKay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYpP, SBICHUHM, MPOLEAYp TPakKJaHCKOro oOIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'pa)KIaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAaHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH poccuiickoro Hapoja; chOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHKEHUM HayKd W JEeSTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil nmpodeccun U peaanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHNU NTPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAaIIPaBICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOJieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUN IS PelIeHus 3ajad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUPOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHHUA:

Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEMaTHUeCKON HayKu Kak cepbl



YeJIOBEYCCKOM JACATCIIBHOCTH, O5TAIlOB eé Pa3sBUTHA U 3HAYUMOCTH JIA pa3BUTUSA LUBHUIIU3AIHUU,
OBJIAACHUCM S3BIKOM MAaTCMAaTHUKU U MaTeMaTH4eCKOM Ky.]]LTypOfI KakK CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBIIATH TIMPOCKTHYHO W HCCICAOBATCIILCKYIO JCATCIBbHOCTD
HHAUWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHOIMU — Pe2yIsMUGHbIMU
oelcmeusimu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECco8 00yHarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHUe 102UeCKUX, UCCLe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuet).

Ba3oBble 1ornyeckue neicTBus:

®BEISBIISATE W XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHS I 00O0OIICHHS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIIPHHUMATh, (OPMYITHPOBATHL W TPEOOPA30BBIBATH CYXICHHS: YTBEPIUTCIbHBIC W
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BEISIBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpEYHs B (hakTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKICHHSX; NpeUlarath KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JieTIaTh BBIBOJBI C HCIOJH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHUI TI0 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITEIILHO JI0OKA3aTEeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHH (TIPSMbIE U
OT TPOTHBHOTO), BBICTPaWBaTh APryMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS M BBIBO/IBI;

e BEIOMpATh croco0 pemieHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

®UCIIOJIB30BaTh  BONPOCHI  KaK  HUCCICNOBATEIbCKHA ~ MHCTPYMEHT  [O3HAHWUS,
(dbopMynHpoBaTh BOIPOCH], (PUKCUPYIOIIME IPOTUBOPEYNE, MPOOJIEMY, yCTaHABIMBATh
HUCKOMOE U JIaHHOe, (OPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TMO3HIIHUIO,
MHEHHC;

® [IPOBOJIUTh  CAMOCTOSITCNIbHO  CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCICIOBAHKUE 10
YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Ay O0bEKTaMHU, SIBICHUSMHU, IPOIIECCAMH;

® CaMOCTOATENBHO (POPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yiIbTaTaM MPOBEAEHHOTO
HaOIIOJIEHUS, UCCIEeI0OBAaHUs, OIEHUBATh JOCTOBEPHOCTH IMOJYUYECHHBIX pPE3YyNIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIABUTATH MPEATIOTIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.

Padora ¢ undopmanueii:

® BBISIBIIAATH AePUIIMTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JUUIsl OTBETA HAa BOMIPOC U IS
pelIeHus 3a/1a4H;



e BEIOMpATh HMH(POPMANMIO W3 HWCTOYHUKOB PA3IMYHBIX THIOB, AaHAIU3UPOBATH,
CUCTEeMATH3UPOBATh U HHTEPIPETUPOBATH MHMOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MIPECTABIICHHUS,

® CTPYKTYpUpOBaTh HMH(OpPMANHMIO, TPEACTaBIATH €€ B  pa3IMyHbIX  (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

® OIICHMBATh HAMEKHOCTh WH(GOPMAIMM TI0 CaMOCTOSITENBHO  c(hOpMyIHpOBAaHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE OelicmeuUs, 00ecneuusarom c@hopmuposanHoCcmy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHUSMH U IICIISIMU
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 10 X0y PEIICHUS 33Jlaud, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

®B X0JIe OOCYK/IEHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, TPOOIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBAaTh WJCH, HAICJICHHBIC HAa IIOUCK PEIICHUS;
COTIOCTAaBJIATh CBOHM CYXKICHHS C CYKICHHSIMH JIPYIHMX YYaCTHHUKOB JHAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO MO3UIIHIA; B KOPPEKTHOH Popme GopMyarpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHIS,

® [IPE/ICTABIIATh PE3YJIbTAThl PEIICHUsS 3a/laud, SKCIEPUMEHTa, MCCIECIOBAHUS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C y4€TOM 3a/ad IMpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

® [IOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYAIbHONW pabOThl IpU
pelieHny y4eOHbIX 3aJa4; MPUHUMATh L1eJb COBMECTHOM AESITEeIbHOCTH, MIaHUPOBATh
OpraHMU3aIMI0 COBMECTHOW paboThl, paclpeneisTb BUIbI pabOT, NOTOBapUBATHCA,
o0cyXJaTh mporiecc U pe3yinbTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4acCTBOBATh B TPYIIOBBIX GopMax padboThl (0OCYX IACHUS, OOMEH MHEHHU, «MO3TOBBIC
HITYPMb» M HHBIC); BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoliCilo8bIxX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuszanmsi:

® COCTaBJIATH IUIaH, AITOPUTM PEUICHUS 33/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ yaéToM
HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEeLICHUH ¢ yu€TOM HOBOM MH(OpMALIHUH.

CaMOKOHTPOJIb:

® BIIaJIETh HaBBIKAMHU MIO3HABATENBHOMN pepriekCun Kak 0CO3HAHUS COBEPIIAEMbIX ACHCTBHIA
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB; BJIAJETh CIOCOOAMH CaMOIMPOBEPKH,
CaMOKOHTPOJISl TPOIIecca U Pe3yibTaTa PelieHus] MaTeMaTUYeCcKoi 3a/1a4i;

® [IpEe/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PEUICHUH 3aJau¥, BHOCHTH
KOPPEKTHUBBI B JCATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAllJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yabTaTa IENH U YCIOBUSAM, OOBICHATH MPUUYMHBI
JOCTHIKEHHS WM HEJOCTIDKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOIHWTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
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HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OrniepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IJIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CJICICTBHS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh TMOHATUAMH: MAPAVICTBHOCTh U MEPHEHAUKYIAPHOCTh TMPSMBIX U
IJTOCKOCTEM.

KiaccuduimupoBaTh B3aMHOE pacIioioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TMOHATUAMH: JBYTPAaHHBIA YTrOJi, TpaHU JBYTpaHHOTO Yyria, peodpo
JBYTPAHHOTO yIiia; TUHEHHBIN yToJl ABYrPAaHHOTO YIJIa; TpaJycHas Mepa ABYTPaHHOTO yria.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, TPABUIILHBIN MHOTOTPaHHUK.

Pacmio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MUpaMU/a; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUsS A KiacCU(UKAIUU
(BBIMMyKJIBIE W HEBBINYKIbIE MHOTOTPAHHHWKH; TIPAaBUJIbHBIC MHOTOT'PAHHUKH, TIPSIMBIE H
HAaKJIOHHBIE TIPU3MBI, TTAPAJUICTICITUTIC IBI).

OmnepupoBaTh MOHIATHAMU: CEKYIIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOCHUS CEUCHHH, HCTIONB3YS METO/I CIIEIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE) TJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemars 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WiId
aQIropuTMaM, TMPUMEHSS HW3BECTHbIE AHATUTUYECKUE METOJbl MpPU pPEUICHUH CTaHJapTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BbIYMUCICHHE PACCTOSHUNM MEXAY ABYMS TOYKAMH, OT TOYKHU JO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTHYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCICHHE YIJI0B MEXKAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMUIA) C
npUMeHeHHeM (OpMyI; BBIUMCIATH COOTHOIIEGHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B IPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TNIOCKOCTh CUMMETPUH (DUTYPBI.

W3Bnekarp, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEeOMETPHUYECKHUX —3ajad,
MPEANOJIaralolMX HECKOJbKO IIaroB PEHICeHUs, €CIM YCJIOBHUS NMPUMEHEHMs 3a/laHbl B SIBHOU
dopme.

[IpuMeHsTh mpocTeillline MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHKAllMOHHbIE
CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguTs mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJIE U IKHU3HH,
pacno3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONydeHHBbIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peallbHbIC CUTYaIlMH U
NPUMEHATh  W3y4YEHHBIE TMOHATUS B  TMpollecce IMOUCKAa pEeUIeHUsT MaTeMaTU4YeCKU
chopMynupOBaHHON MPOOIEMBI, MOJECIUPOBATh pPEATbHBIC CUTYAIlMHd Ha S3bIKE TEOMETPUH,
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HCCICA0BAaTh MOCTPOCHHBIC MOACIU C HUCIOJB30BAHUECM TI'€COMETPHUYCCKUX MMOHATUMN U TCOPECM,
arrapara anre6p51; pemaTh NPAKTUYICCKUC 3aJauu, CBA3aHHbBIC C HAXOKACHUCM I'COMETPUICCKUX
BCJIIMYHMH.

11 KJIACC

OnepupoBatb TOHSTHSIMH: [THHIPAYECKasT MIOBEPXHOCTb, oOpazyromue
JIMHAPUIECKON TIOBEPXHOCTH; IIWIHH]IP; KOHHUYECKAs TTIOBEPXHOCTh, 00pa3yroue KOHUIeCKOU
MMOBEPXHOCTH, KOHYC; CepriecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (HWIMHIP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI TIOJIYUSHUSI TEJT BPAI[EHUS.

KnaccuduimupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: MIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Berancnate 00BEMBI M TUTONIAM TIOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUICCKHX TEll C
MIPUMEHEHHEM (POPMYIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIH B Cepy M OIHMCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK HJTU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHHUSI MEXIY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMHU TOJ0OHBIX
TeJL.

N3o00paxkaTe w3ydaemble (UTYpPHl OT PYKH M C TPHUMEHEHHEM MPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BrImoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BpAICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (Urypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATh AeMCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpumeHsTh npaBUiIo NapauieIenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpOB U MPOU3BEICHNE BEKTOPA HA YUCIIO, YTOJI MEXK]Y BEKTOPaMH,
CKaJIsIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEOMETPHUYECKHUX 3ajad,
MIPEIOIAraloMX HECKOJIbKO IIaroB PELICHUs, €Cl YCIOBUSA MPUMEHEHHUS 3aJaHbl B SBHOMN
dbopwme.

Pematp mpocreiiime reoMmeTpuueckre 3aa4d Ha MPUMEHEHHE BEKTOPHO-KOOPAUMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHMUECKUX OTHOIICHUNW W HaXOXIACHHE
reOMETPUYECKUX BETHYHMH MO o0pa3laM WM alropuTMam, IPUMEHSS U3BECTHBIE METOJbI MpU
pEIIeHnH CTaHAaPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpumeHsTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBOMTH TpHUMEpPhl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TIpPUPOJIE U IKH3HH,
pacmno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.
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[IpumeHATh MOJydEHHBIE 3HAHHMS HAa IMPAKTUKE: aHAIU3UPOBATh PEAJbHBIE CUTyallMUd M
NPUMEHATh  HM3YYCHHBIE TIOHATHS B  MPOLECCE IOHWCKA PELICHHS  MaTeMaTH4YECKU
chOpMyITUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEABLHBIC CUTYallMd HA S3BIKE TEOMETPUH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJEIA C HCMOJb30BAHUEM I€OMETPUYECKUX IMOHATHI U TEOPEM,

arrapara aJIFC6pI)I; pemiaTbh NPAaKTUUCCKUEC 3aJa4n, CBA3AHHbBIC C HAXOKACHUEM I'COMETPHUICCKUX
BCJIINMYHXH.



TEMATUYECKOE IINTAHUPOBAHHUE

13

10 KJIACC
KoJunuyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n MpPOrpamMMblI Bcero Kontpoapmpie | - Ipakruteckue oOpa3oBaTebHbIE PECYpPChI
padoThI padoTsbI
1 BBejieHre B CTEpEOMETPHIO 10 https://m.edso00.ru/C503R7VIP
2 HpsiMEle 11 ILIOCKOCTH B MPOCTpAHCTBE. 12 1 https:/m.eds00.ru/WT7NSO14T
[MapamienbHOCTh MPSAMBIX M IUIOCKOCTEH
3 Hepriet Ky pHOCTS MPAMBIX 1 12 https://m.edsoo.ru/V611LAPUCD
TUTOCKOCTEH
4 VYTl MEKIY IPAMBIMH U IIJIOCKOCTSIMU 10 1 https://m.edso0.ru/R3SMETBTQ
5 MHOTOrpaHHHKH 11 1 https://m.edsoo.ru/XPW9US5SFB2
6 O0BEMBI MHOTOI'PAHHHKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 gr?;f"pe‘me: CEHHI, PacCTOsTA 1 4 1 https://m.eds00.ru/L IAAMHO3D
OBILIEE KOJIMYECTBO YACOB I1O 68 5 0

ITPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

14

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/m MPOrpaMMblI Bcero Konrpoaensie [ IIpakTHiecKHe o0pa3oBaTejibHbIE PecypChl
padoTsbI padoThI
1 Tena Bpanienus 12 https://m.edsoo.ru/HYOWQLS5KQ
2 OO0BEMEI TEN 5 1 https://m.edso0.ru/BOORVIYC9
3 BexTopsi 1 koOpMHaTH B 10 1 https://m.edso0.ru/4NCL4GOMF
MIPOCTPAHCTBE
4 Iosropene, 0bobwmerte, 7 1 https://m.eds00.ru/DORV3P725
cucreMaTni3anuda 3HaHNU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
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INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

16

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus!

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOHATHS
CTEpEOMETPUHU: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edso0.ru/D3VCJ7UN4

[TonsTus: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
psiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/NR6VJYCGK

IlonsTHs: MEPCCCKAOIMUCCA
IIJIIOCKOCTH, IEPCCEKAIOIIUECA
IpsaMas U IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPAaHHUKOB
Ha PUCYHKaXx, Ha
MIPOEKIIMOHHBIX YEPTEIKAX

https://m.edsoo.ru/KMUQPILLO

Havanehbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
mojenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbHble cBeieHus o kyoe u

https://m.edsoo.ru/IMQ3AJ3S5



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
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NUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOT'OI'PAHHUKOB

ITousTtre 06 aKCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUN U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70E1

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/I3A98J679

11

Bzanmuoe PacCIioJIOKECHHNE
IIPsAMBIX B IIPOCTPAHCTBE!
IICPCCCKAOIIHECCA,
ImapaajiCJIIbHbIC U
CKPCIIUBAOIIHUECC IIPAMBIC

https://m.edsoo.ru/lUIW8SKR5Q

12

[TapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
napasiesibHble IPsIMbIE B
IIPOCTPAHCTBE;
NapajyIeIbHOCTh TPEX MPSIMBIX

https://m.eds00.ru/CS9VLQLH6

13

HapaJ'IJ'ICJ'ILHOCTL IPSMBIX U

https://m.edsoo.ru/PO5J6D23U



https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

18

IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamiensHOCTE IPSMOM U
IJIOCKOCTH

14

VYTl ¢ COHANPaBICHHBIMA
CTOPOHAMHU

https://m.edsoo.ru/LLJAVHVBW

15

VYrois Mexay NpsIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/KGJMS8OEUK

16

VYrois Mexay NpsMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/24L\VWH9V8

17

[TapamienpHOCTB MIIIOCKOCTEM:
napajJiesIbHble I0CKOCTH

https://m.edso0.ru/BUSTQIHZT

18

CBoiicTBa napayIeIbHBIX
IJIOCKOCTEN

https://m.edso00.ru/0KOOK2ABA

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETPAdIp, KyO,
napajuiesienunes

https://m.edsoo.ru/MRT13XP79

20

IToctpoenue ceuenuit

https://m.edsoo.ru/DISAX05J8

21

IToctpoenue ceuenuit

https://m.edso0.ru/20GC3ZP9P

22

KounTponbnas pabora no teme
"IIpsimMbIe ¥ TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaniensHOCTh NPSMBIX U
mjockocTen"

https://m.edsoo.ru/BI405QJEB

23

[lepnieHIUKyYIAPHOCTD MPSMO
U IUIOCKOCTH:
MEePIEeHIUKYIIIPHBIC MIPSIMbIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBOS8SR

24

HpSIMLIe IapaJiyICJIbHBIC U

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



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
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MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsimMble nTapajuienbHbIE U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
PSIMOM U TIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHauKyIspHOCTH
MIPSIMOM M TIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEePIECHANKYIISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
NEPIEHANKYIIPHON IIIOCKOCTH

https://m.edso0.ru/81R5KU5RJ

30

Teopema o mpsimMoi
MIEPIEeHIUKYJISIPHOI MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

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

32

[lepnieHIuKynAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

HepHeHI[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0
IIJIOCKOCTH, paCCTOAHUE OT
HpﬂMOfI A0 IINIOCKOCTHU

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHANKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JIO
IIJIOCKOCTH, PACCTOSIHUE OT

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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HPSIMOM JI0 IIJIOCKOCTH

35

VYTIubl B IPOCTPAHCTBE: Yol
MEKy IPSIMOM U IIJIOCKOCTBEO

https://m.edsoo.ru/PSFIXUAL1I

36

JIByrpaHHBIN yroJi, JUHEHHBIN
YTOJ1 IBYTPaHHOTO yIjia

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

37

JIByrpaHHBIN yroJ, JUHEHHBIN
YTOJ1 IBYTPaHHOTO yIiia

https://m.edsoo.ru/ML0ZZY ZC7

38

[IepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRODSM9NH

39

[lepnenuKyISIpHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edso0.ru/DY2AF84T2

40

[lepieHAMKYISAPHOCTH
TUTOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU BYX
TIOCKOCTEN

https://m.edso0.ru/TS8OA9INH2

41

Teopema o Tpéx
MIePIEeHIUKYIIsIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
NepIEHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEepIEHIUKYIISIpax

https://m.edsoo.ru/OWG81WDV3

44

KonTponpHast paboTa o Temam
"[lepneHIMKYIAPHOCTD
MPSIMBIX U IIJIOCKOCTER" 1
"YTIBl MEXIY IPSIMBIMU U
mockocTsaMu"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
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45

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

https://m.edso0.ru/L5FTEZ8QX

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NMPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHAs
MTOBEPXHOCTh MTPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenurnen,
MPSIMOYTOJIBHBIN
napajuiesienunesa u ero
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuga: N-yroapHas
NMpamMuia, TpaHu U OCHOBAaHUE
nupamMuibl; 00KOBask M MOTHAS
MTOBEPXHOCTh MUPAMMU/IBI;
MIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edso0.ru/1TOFX00PA

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE NMPABUIILHOIO
MHOTOI'PaHHUKA; TpaBUJIbHAs
[pU3Ma U IpaBUIIbHASL
NUpaMua; IpaBUiIbHAs
TpeyroJibHas MUpamMua u
IPABUIILHBIN TETPasdIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpel[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOT'OTpaHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

https://m.edso0.ru/06SHO02IDD

51

CHMMeTpHs B IPOCTPAHCTBE:!

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
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CUMMETPHSI OTHOCHTEIIHHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DneMEHTbl CUMMETPUH B
MUpaMUIax,
napajuiesienuneaax,
MPABHIILHBIX MHOTOTpaHHHUKAX

Briuncinenue >ieMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760

JIMArOHAJIH, YIJIbI

[Tmomane 60k0BOM

MTOBEPXHOCTH M ITOJHOM
53 TOBCPXHOCTH HPAMOU HPHIMBL, 1 https://m.eds00.ru/SQY9XSILE

IUTOIIAIh OCHOBAHHUH, TeOpeMa

0 OOKOBO TTOBEPXHOCTH

NPSMOUN MPU3MBI

ITmomans 00KOBOI

MOBEPXHOCTH M [TOBEPXHOCTH
54 VPABHIBLHOM TAPaMIARL, 1 https://m.eds00.ru/R22FHBG60

TEOpeMa O IO OOKOBOM

[IOBEPXHOCTH YCEYEHHOM

UPAMMIBI
55 Kl\‘/’[‘iﬂ‘g;’;’l‘{ I‘;}jﬁ,‘,’m 1o Teme 1 https://m.edso0.ru/VHYNJQMQD
56 ITousitrie 06 00BEME 1 https://m.edso0.ru/GM1LC394G
57 OO0BEM TUPaMMIBI 1 https://m.edso0.ru/B307PSWTC
58 OO0BEM mupamMu Il 1 https://m.edso0.ru/PQZ9ED3YF
59 OO0BEM mupamMu Il 1 https://m.edsoo.ru/RZ8BITMU9
60 O6BEM TUpaMHIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM TpU3MBI 1 https://m.edsoo.ru/YEQP63ZD4



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
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62

OO6BEM TPU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O06BEM ITPU3MBI

https://m.edsoo.ru/FIMOWG6KFT

64

KonTtponsHas paboTa o teme
"O6bEMBI MHOTOTPAaHHUKOB"

https://m.eds00.ru/23S50180N

65

[ToBTOpEnue, 06061EeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0600MIIEHNE
CHCTEeMaTH3aI1s 3HAHUH.
Beruucnenue paccrosHumii:
MEXy TBYMS TOYKaMHU, OT
TOYKH J0 MPAMOM, OT TOUKH JI0
IJTOCKOCTH, MEXTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Hrorosas koHTposbHAs paboTa

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPCIIHUBAOIIUMHUCS TTPSIMBIMH,
MEXIy MPSIMOK U IMIIOCKOCTHIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEX]Ty TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
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11 KJIACC

KoJsmuecTBo yacos
Ne Tema vpoka K - JlaTa DJ1eKTPOHHbIE HH(PPOBLIE
n/n yp Beero OHTPOJIbHbBIE PAKTHUCCKHE | yovyenns | oGpa3zoBaTebHbIE pecypehl

padoThI padoTsbI

Cdepa u map: neHTp, paamnyc,
1 JMaMeTp; TUIOIIaIb 1 https://m.edsoo.ru/TW8Z59CHJ
MTOBEPXHOCTHU chepsl

B3anmHoe pacrnosnoxeHnue

2 CpepBl M IIOCKOCTH, 1 https://m.eds00.ru’Y CMWCAMS3I

KacaTeJIbHast INIOCKOCTh K
cdepe; miaomaab chepsl

N3obpaxenue chepsl, mapa

1 https://m.edsoo.ru/QDCF8UGXE
Ha miockocTu. CeueHus mapa

Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yromue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
IAJTUHIPHIECKOM
MTOBEPXHOCTHU

1 https://m.edso0.ru/8516BBEQO7

unuuap: OCHOBAaHUS U
O0KOBas IIOBEPXHOCTD,
5 00pa3yrolias u 0Ch; IIONIA/Ib 1 https://m.edsoo.ru/W0JR979V9
OOKOBOI M MOJIHOM
[TOBEPXHOCTH

N300pakenue nuimHapa Ha
IJI0CKOCTH. Pa3Béprka
6 nmnuHapa. CeueHus 1 https://m.edsoo.ru/OYMSPW10Z
MWIAHPA (TUIOCKOCTHIO,
napajuIeIbHOM MM



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
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NEPIEHIUKYIIIPHON OCH
HAJTUHIPA)

Konnueckas noBepXHOCTb,
00pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh Y BEPILINHA
KOHMYECKOW MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Komnyc: ocHoBanue n
BepIInHa, 00pa3yromias u oCh;
TIJT0TIATh OOKOBOM M TMOJTHOM
IIOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N3obpaxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeyeHus KoHyca
(TII0CKOCTBI0, MapalIeNIbHOM
OCHOBAaHUIO, U TIOCKOCTHIO,
MIPOXOIAIIEH yepe3 BEepLINHY)

https://m.edsoo.ru/0PVICKUYU

11

KomOunarus Ten BpamieHus u
MHOTOIPaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHOrorpaHHHK, OTIMCAaHHBIN
okoJ1o cepsr; chepa,
BIIMCaHHAs B MHOTOTPaHHHUK
WJIH B TEJIO BPAICHUS

https://m.edsoo0.ru/RMYY1STLP

13

ITousitre 00 00BEME.
OCHOBHBIE CBOICTBAa 00BEMOB
e

https://m.edsoo0.ru/4ACENHGLOZ

14

O0BEM MIMHIpa, KOHYyCa

https://m.edsoo.ru/W8TGN5Z799



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
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15

O06bEM 1mapa 1 wiIomaIbL
cepsl

https://m.eds00.ru/G7TAYCMITT

16

[TonoGHbIE TENa B
npoctpancTBe. COOTHOIICHUS
MEXTy TUTOIIAIMHU
MMOBEPXHOCTEH, 00bEMaMu
MMOJTOOHBIX T

https://m.edsoo.ru/4AN04FYUUX

17

KonTpossnas pabora no
teMaM "Tena Bpamenus" u
"O6bemsb! Ten"

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha MJI0CKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxeHne ¥ BBIYUTaHHE
BEKTOPOB

https://m.edso0.ru/PMNHTUK7G

20

YMHOXKEHHE BEKTOpa Ha
YHCIIO

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

21

Paznoxenue BekTopa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuio napamienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3a1a4, CBsI3aHHBIX C
MIPUMEHECHHUEM TPABUIT
JIEUCTBUI C BEKTOpaMHU

https://m.edsoo.ru/73F23EPU5

23

KoopanHatHO-BEKTOpHBIN
METO/I IIPH pelIeHUU
TreOMETPHUECKUX 3a/1a4

https://m.edsoo.ru/BB1139Z27U

24

[IpssmoyronpHas cucreMa
KOOpPJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreimume 3anauu B
KOOpJMHATaX

https://m.edso0.ru/X9TSDNSQ3



https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
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25

VYTroJ1 MeXK 1y BEKTOpPAMH.
CkansipHO€ MpoU3BeICHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yriioB Mexuy
MPSIMBIMU U TJIOCKOCTSIMHU

https://m.edsoo.ru/EGRV3NF84

27

KonTponsHas pabora no teme
"BeKTophl ¥ KOOpAUHATHI B
npocTpaHcTee”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHuE, 0600IICHNE 1
CUCTEMaTU3als 3HAHUMN.
OcHoBHbI€ (HUTYpHI, PAKTHI,
TEOPEMBI Kypca IJIaHUMETPUHU

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3aIysI 3HaHUH.
OcHoBHbIE (HUTYDPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

https://m.edsoo.ru/NVEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
3aiaun JIAHUMETPUH U
METOJIbI MX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWA.
3aayu TUIAHUMETPHUH U
METO/IbI X PEIICHHS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEHUE, 0000IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpHI, (aKTHI,
TEOPEMBI Kypca CTEPEOMETPHH

https://m.edsoo0.ru/ZY6BYLY7W

33

HToroBast KOHTpOJIbHAS
paboTa

https://m.edsoo.ru/\VVP8CXOC4C



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
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34

[ToBTOpEHUE, 0000IICHNE U
CHUCTEMaTU3alUsl 3HAHUI

https://m.edso0.ru/70Q0STDCAP

OBIIEE KOJIMYECTBO YACOB I1O0

[TIPOTPAMME

34



https://m.edsoo.ru/70QSTDCAP
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon o
DOBEDSEMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUsI OCHOBHOI
poBep o0pa3oBaTe/IbHON MPOrpPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHSTh aKCUOMBI CTEPEOMETPUU M CIICACTBUSI M3 HUX TPH PEIICHUH
' reOMETPUYECKUX 3a]1a4
73 OnepupoBaTh TMOHATHSAMHU: TAPAUICTLHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX Y INIOCKOCTEN
74 KnaccupummpoBaTh B3aMMHOE PacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN YrOJI, TPaHHW JBYIPAHHOTO YTJIa,
7.5 pedpo IBYIpaHHOTO YyIJia, JMHEHHBIA YTOJl IBYTPAHHOTO YIJIa, TpaayCcHas
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTh MOHATHUAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIIbII
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIHHBIN MTapajuIesenurIie, Kyo)
Knaccudpumupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
78 KIaccu@ukanuy  (BBIOYKJIbIE W HEBBIIYKJIbIE  MHOTOI'PAHHUKH,
' IpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuiesenune bl)
79 OnepupoBatb MOHSTUSIMMU: ceKyIas MJI0CKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP  TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOIPAHHUKOB,
' UCIIOJIB3YSI METOJT CIICAOB
Ctpouth ceyeHHs] MHOTOIPAHHHUKOB METOJIOM CIIEAOB, BBITIOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HaXOXJACHUE TEOMETPUUYECKUX BEITUYHMH MO 00pa3iaM
WIM alrOpUTMaM, MPUMEHSS W3BECTHBIE AHAIUTHYECKHE METOJBI TPHU
7.12 pEIIeHWH CTaHJAPTHBIX MaTeMaTHYeCKHUX 3a/Jad Ha BBIYHCICHHE
paccTosHUN MEXIy IBYMsI TOYKaMHU, OT TOYKH JI0 MPSMOM, OT TOUYKHU 0
TJIOCKOCTH, MEXKIY CKPEIUBAIOIIUMUCS TPSIMBIMU
Pemath 3a1aun Ha HaXO0XJACHUE TEOMETPUUYECKUX BETUYHMH MO 00pasiamM
713 WM QIrOpuTMaM, TPUMEHsSS W3BECTHBbIC aHATUTUYECKHUE METOMBI MpH

PCHICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3alda4 Ha BBIYHUCJICHHC YIJIOB
MCKY CKPCIIMBAOIIUMUCA TPAMBIMU, MCKIAY HpHMOﬁ n IJIOCKOCTBIO,
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MCKY IJIOCKOCTSAAMM, IBYI'PDAHHBIX YI'JIOB

Beruncnate 00bEMBI W IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMEHeHHEeM (GOPMYJI, BEIYUCIATH COOTHOMICHUS

7.14 9 N
MEXTY TUTOIIAIIMH MOBEPXHOCTEH, o0bpéMamu HOJJOOHBIX
MHOTOT'PaHHHKOB
715 OnepupoBaTh MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
' IUIOCKOCTh CHMMETPUH, EHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypaxX, TNPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reoMeTpudeckne (axKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOoJaraloliiuX HECKOJbKO IIAroB PEUICHHS, €CIU YCIOBHS
MIPUMEHEHMsI 3a]IaHbI B SIBHOK Gopme
718 [IpumenaTs mnpocTelime MporpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUICCKUX 3a1a4
719 [TpuBoAMTH TPUMEpPBI MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUpOJE H
' YKM3HU, PAcIIO3HABATH NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOTydeHHBIE 3HAHUS HA MTPAKTHUKE: aHAIIM3UPOBAThH PEAbHBIC
CHUTyallld W TPUMEHSTh HM3y4YCHHBIC TIOHSTHUS B TIPOIECCE IOMCKA
perieHus MaTeMaTHYECKH chopMyITHpOBaHHON poOJIeMBI,
7.20 MOJICTUPOBATh PEAbHBIC CUTYallMH Ha SI3bIKE T€OMETPUHU, HCCIIEI0BATH
MIOCTPOCHHBIE MOJIEJN C UCHOJB30BAaHUEM TI'€OMETPUUYECKUX MOHITHHA U
TEopeM, arrapara anredpsl, pemarh NpakTUYeCKHe 3aaul, CBS3aHHbIE C
HAX0XJICHUEM I'€OMETPUYECKUX BEJTNYHH
11 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
P 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh NOHIATHIMU: UIMHIPUYECKASI TIOBEPXHOCTH, 00pa3yrolne
6.1 WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
' oOpa3ymomine KOHMYECKOH MOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpalieHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIOCOOBI MOJIyYEHHUs Tl BpalllCHHSI
6.4 KnaccuunmpoBaTh B3aMMHOE paciioiokeHune c(epbl U MIOCKOCTH
OmnepupoBaTh MOHATHSAMHU: ILIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CErMEHTA, IIApPOBOW CIIOM, OCHOBAaHWE IIAPOBOIO CIIOS, BBICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare o0bEMBI M IUIOIIAJM TOBEPXHOCTEH Tel BpalleHus,

TCOMECTPUUCCKUX TCJI C HPUMCHCHUCM (I)OpMy.TI




32

6.7

OmnepupoBaTh NOHATHSIMH: MHOTOTPAHHUK, BIMCaHHBI B chepy u
OTIHMCAaHHBIN OKOJIO cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WUJIHM TEJIO
BpalICHUs

6.8

BBIYHCIATE  COOTHOIICHHS MEXKIY IUIOMAASMH TOBEPXHOCTEH W
00BéMaMH MOTOOHBIX TEI

6.9

N300paxkaTe u3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX HUHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BUJA CBEpPXY, COOKY, CHM3Yy; CTPOUTb CEUEHHS Tel
BpalleHUs

6.11

W3Bnekarb, MHTEPIpPETHPOBaTh U MPeoOpPa3oBbIBaTh HWHMOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MIpPEJICTaBICHHYI Ha
YEepTE)KaAX U PUCYHKAX

6.12

[IpumensTs reomerpuueckue GakThl I PELHICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIArarollnX HECKOJIBKO IIaroB pPELIEHUs, €CIIH YCIOBUSA
MIPUMEHEHMS 33/1aHbl B sIBHOU (hopme

6.13

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BbBIYUTAHUA BeKTOPOB nu
YMHO)KGHI/ISI BeKTOpa Ha YHuCIIO, O6”[)$[CH$ITI), KaKnuMHn CBOfICTBZlMI/I OHHU
oOazmaror

6.15

[IpumeHsTh NpaBUIIO Napajuiesenuneia Npy CJI0KEHHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yrol MEKIy BEKTOpaMH, CKaJspHOE MPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE ¥ KOMIUJIAHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCEKTOPOB H IIPOHU3BCACHUEC BCKTOpPA Ha YHUCIO, YIroj
MECXKAY BCKTOpPpaMH, CKAJIIPHOC IIPOU3BEACHUE, paCKIaaAbIBaTh BEKTOP I10
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfIH.IHC reOMETpUYCCKUE 3aJadd Ha MNIPHMCHCHUC
BCKTOPHO-KOOPAWMHATHOI'O MCTO/JId

6.20

Pemars 3agaum Ha JI0KA3aTEILCTBO MaTEeMaTHYECKHUX OTHOIICHUU U
HaXO0XXIACHUEC I'COMCTPUYCCKHUX BCIIMYHH IIO 06pa3uaM WA aJIrOpuTMamMm,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pEeIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

HpI/IMCHSITL HpOCTGﬁHIHG mporpaMMHBIC CpCACTBA H SJICKTPOHHO-
KOMMYHUKAOWMOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/Ja4

6.22

HpI/IBOI[I/ITL IMpUMEPbI MAaTEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HU, paACIIO3HABATH IPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH, MONyYeHHbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh
pEallbHbIE CUTyallud W INPUMEHATh WM3YYECHHBIE IOHATUS B IpoIecce
MOKMCKAa pelIeHUs] MaTreMaTH4Yecku chopMyaupoBaHHON MpoOIEeMBI,
MOJIEJIMPOBATh PEAJIbHbIE CUTYallud Ha SI3bIKE T€OMETPHH, MCCIEA0BATh
MIOCTPOEHHBIE MOJIENIM C MCIOJb30BAHUEM TI'€OMETPUUYECKUX MOHATHI U
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TeopeM, armapara anreOpbl, pemarh MPaKTUIECKUE 3a7auu, CBSI3aHHBIC C
HaXO0’KJICHUEM I'€OMETPUYECKUX BEJINYNH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTepeoMeTpuu. Touka, MpsiMasi, IJIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue HpsMBIX B IPOCTPAHCTBE:  IEepEeCcEKaroluecs,
napajulefibHble M CKpeuluBaroniyecss mpsMble. [lapannenbHOCTh MPSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajyielbHble MpsiMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEH: MapauleabHbIe MIOCKOCTH, CBOWCTBA MapalleIbHbIX
mwiockocteit. [Ipocreiimne nmpocTpaHCcTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPadp,
KyO, napajijiesenune];, IoCTPOeHUE CeUeHHM

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMble NTapasuIeIbHbIe U NEPIIEHAUKYIISIPHBIE K IJIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIIOCKOCTH, TEOPEMa O IPSAMOM MEPIEeHIUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MeXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJl, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHaukynsap u
HaKJIOHHBIE: PACCTOSIHHE OT TOYKU JO IUIOCKOCTH, PAcCTOSHUE OT MPSIMOU [0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx
MIePIEeH IUKYIIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOIDaHHUKA, BBIIMYKIbIE U
HEBBINYKJIbIE MHOTOIPaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHd U OCHOBAHMS IPU3MBI, NpsiMas U HAKIOHHAs MpHU3Mbl, OOKOBas U
MI0JIHAsI IOBEPXHOCTh Npu3Mel. [lapamienenunen, NpsMOyroJibHbIN napajuieienumnes
u ero cBoiictBa. [Tupamuza: N-yronbHas nupaMmuja, rpaHd U OCHOBaHUE MUPAMUJIbI,
O0KOBas U IOJIHAS MOBEPXHOCTh NMHUPAMU[bI, MIPABUIIbHAS M yCEUEHHAs MUPAMUIA.
OneMeHThl MNpu3Mbl W nupaMufpl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
IIPaBUJIBHOIO MHOIOIpaHHMKA, NpaBWiIbHAs NpU3Ma M IpaBWIbHAs NUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MUpaMKIa U MPaBUIIbHBIN TeTpasap, kyO. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTadJp, NOAEKa’ap M HKocadapyrue CedeHus
TPU3MbI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUU B IMMPpaAMHUAAX, MApAJUJICIICTIMIICAAX, IIPABUJIbHBIX
MHOT'OI'paHHUKAX

7.6

Bbruncnenue 31€MEeHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomanp
OOKOBOW TMOBEPXHOCTH W TOJHON TOBEPXHOCTH MNPSAMONH MPU3MBI, ILUIOLIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMoil mpu3Mel. [lnomaae 6GokoBoi
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MOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW NHMpaMHIbI, TeOpeMa O IUIOIIAIH
yceu€HHo# nupamupl. [lorstue 06 06bpéMme. O0bEM nupaMuipl, IPU3MBI

1.7

[TonoOHusIe Tena B mpoctpancTBe. COOTHOMICHUS MEXKTY IJIOMIAIIMU TIOBEPXHOCTEH,
00bEMaMU TIOTOOHBIX TET

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolive HUINHAPUIECKOW MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IHI[pI OCHOBaHUSI M OOKOBas MMOBECPXHOCTD,
o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckast HoBepXxHOCTh, 00pa3ylolire KOHMUECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOW TMoBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas u OCh,
MJI0MIa b OOKOBOW W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, JuameTp, Iomaib NoOBEpXHOCTU cdepbl. B3anmHoe
pacnofiokenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

ctepsl

6.4

N300paxkenue Ten BpalieHus Ha MI0cKocTu. Pa3BépTka MIMHIpPaA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAHHHKOB. MHOTOTpaHHUK, OMHCAHHBINA
oKoJiI0 ceprl, chepa, BMcaHHAsi B MHOTOTPAHHUK, WJIM TEJIO BPallleHUs

6.6

[Tonsatue o6 oOwvEMe. OcCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u cienctsus w3 He€. OO0bEM HMIHMHIpA,
koHyca. O0béM mIapa u rionmanab chepbl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIIECHUS  MEXKAY  IUIOMAIIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX Tl

6.8

Ceuenust nunuHapa (MapajuiesibHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXOJsIIee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

BGKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBC. CnoxeHrue W BBEIYMTaHUE BCKTOPOB.
YMHOXKEHUE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa I1I0 TpéM HCKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiCiaCiumIcaa. Pemienue 3aJa4, CBA3aHHBbIX C
IIPUMCHCHUECM IIPpABUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMa KOOpAHWMHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTCfIH.IHG 3alauu B KOOpJAHWHATax. Yron MCKAY BCKTOpPaMH. CKaJ'IprHOC
MPOU3BCACHUC BCKTOPOB. Brruncnenue YIJI0B MCKAY IMPAMBIMHA U IJIOCKOCTAMH.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPU PCIICHNUU I'COMCTPUICCKHUX 3alaY
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IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsiEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduIero
o0pa3zoBanusi

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATH
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ] MaTeMaTHYECKOW WHIIYKIINH;
MPOBOJUTH JOKa3aTelIbHbIE pACCY)KJIEHUS TpU pElIeHUuH 3ajad,
OIICHUBAaTh  JIOTUYECKYIO  MPaBWIBHOCTh  PACCYXKICHHM;  yMeHHE
OTIEpUPOBATh MOHATUSAMU: MHOXECTBO, MOJMHOXECTBO, OINEpally Haja
MHO)KECTBAMU; YMEHHME HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Ui ONUCaHUs pealbHBIX MPOIECCOB U ABJIECHUHN U IIPU PEIICHUN
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUSMU: Trpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh M OINUCHIBaTh TIpadbl pPa3INnYHBIMU
crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

YMeHue onepupoBaTh MOHATUAMU: HAaTypaJbHOE 4YUCIIO, LEJI0€ YHUCIIO,
CTEIEHb C IIeJIbIM I0Ka3aTeNeM, KOPEeHb HaTypallbHOM CTENEHH, CTENEHb
C  pAalMOHAJIBHBIM  IIOKa3aTeleM, CTEeNeHb C  JICHCTBUTENIbHBIM
nokaszarenaeM, JiorapupMm 4UMcIa, CHUHYC, KOCHHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTaTOK I0 MOJYJI0, palMOHAJIBHOE 4YHCJIO,
UppallMOHAIBHOE  YUCJIO,  MHOXKECTBA  HATYpalbHBIX,  LENBIX,
pallMOHANBHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJb30BaTh
IPU3HAKU JIETMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenbh M HauMEHbIIee
oOmiee kpaTHoe, adropuT™ EBKiIMaa mpu pelieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM ~ TO3ULHOHHBIMM ~ CHCTEMaMH  CUHMCICHMS; YMEHHE
BBINOJIHATh BBIUMCIICHHE 3HAUYE€HUI U IpeoOpa3oBaHUs BBIPAKEHUI CO
CTENEeHs MU M Jiorapudmamu, Mnpeodpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIPQ)KEHUI; yMEHHE OIEepUpOBATh IMOHSTUSAMHU: MOCIEIOBATEIbHOCTD,
apupmeTHyeckast nporpeccus, reomMeTpuyecKast nporpeccus,
O0eckOHEUYHO YyObIBaloOIlas IeOMEeTpUYecKass Mporpeccus; yMeEHue
3aJaBaTh MOCJIEIO0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
¢dopMynn; yMEHHE OINEpUpOBaTh MOHATHSIMU: KOMILJIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yucna, GopmMa 3amMcH  KOMIUIEKCHBIX 4ucesn  (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  anreOpauyeckas); yMeTb IPOU3BOJUTH
apupMeTHyecKre IEUCTBUS C KOMIUIEKCHBIMH 4YHCIaMH; HPUBOAUTH
IPUMEpPBl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCEN;  OINEPUPOBATh
HNOHATHAMM: MaTtpuma 2x2 u  3X3, omnpenenurenb MaTpULBL,
TE€OMETPUYECKUH CMBICIT ONIPEAEIUTEIS

YMmenue ONICPUPOBATL TOHATUAMU. PALNUOHAJIBHBIC, UPPALMOHAJIBHBIC,
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MoKa3aTeNbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICPpHUPOBATH
HOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHUE,
HEPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuartb
YpaBHCHHA, HCPABCHCTBA MW CHUCTCMbI C IIapaMCTPOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HAYKU U peaIbHOM JKU3HU

YMenue onepupoBaTh MOHATUSIMU: (YHKIUS, YETHOCTh (YHKIINH,
MEePUOJUYHOCTh (DYHKIIMH, OTPaHMUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
(GyHKIMM, SKCTpeMyM (YHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(YHKIIMM Ha IPOMEXYTKE, HETpepbIBHAs (PYHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
(¢u3znueckuit CMbICT TPOU3BOJHON, TEepBOOOpa3Hasi, OINpeneaEHHbIN
WHTErpai; yMEHHEe HaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYHCIATh  MPOU3ZBOJHBIE CYMMBI, TPOU3BEAEHHUS, YacCTHOIO U
KOMITO3UIIMU (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMYM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIIHIA;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJISI HCCIEAO0BAHUA (QYHKIUH,
HaxXoJuTh HauOOJIbIIME U HaMMEHbIINE 3HA4eHUs (YHKLUUH; CTPOUTH
rpadMKd MHOTOUWIEHOB € MCIOJb30BaHUEM allapaTa MaTeMaTH4ecKOTro
aHalnu3a; NPUMEHATh IMPOU3BOJHYIO JUISI HAXOXKJICHHMS HaWIydIlIero
pelieHus] B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX U
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMAIN U 00BEMBI QUTY C TTOMOIIBIO
UHTErpaja; MPUBOAUTH IMPUMEpPbl MaT€MaTHYECKOTO MOJEIUPOBAHMS C
HOMOIIBIO T (depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh TOHATHSIMHU: Trpaduk QYHKIUH, OOpaTHas
GbyHKIMsA, KOMIO3UIUST (YHKIWH, JIMHEeHHas (yHKIMS, KBaapaTHYHAsS
byHKIIHS, parMoHanbHas byHKIUA, CTeTICHHAs byHKIHA,
TPUTOHOMETPHUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTPOUTH TpapUKU H3YYCHHBIX (YHKIUH, BBIIOJHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIOIB30BaTh TPAPUKH ISl U3YUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU PEIICHUH 33a1ad U3 JPYruX YYeOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMN s
pelleHHs ypaBHEHHI, HEPABEHCTB U 3aJlad C MapaMeTpaMu; U300pakaTh
Ha KOOPJIWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUH,
HEPABEHCTB U UX CUCTEM

YMmenue peuiaTb TEKCTOBBIC 3aJdavdd Pa3HbIX THIIOB (B TOM 4YHUCJIC Ha
IMPOLCHTHI, NOJKU U YaCTU, Ha JABUKCHHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCIyr, HAJIOTHU, 3a1a4u U3 obOmacTu YIipaBJICHUA JIMYHBIMHA U CEeMEHUHBIMU
(I)I/IHchaMI/I); COCTaBJIATHL BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA U HX
CUCTCMbBI TIO YCJIIOBHIO 3aJdavu, UCCIICAOBATHL MOJYYCHHOC PCHICHUC U
OLICHMUBAThb HpaB,[[OHOI[06HOCTB pe3yJIbTaTOB; YMCHHUC MOIACIUPOBATH
PCAJIBHBIC CUTyallUHM Ha SA3BIKC MATCMATUKH, COCTABJISATHL BBIPAXKCHUS,
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YpaBHEHUS, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
HCCIIE0BaTh IIOCTPOEHHBIE MOJCIM C HCIOJIb30BAHMEM aIlapara
aJreOpbl, UHTEPIPETUPOBATH NOJTYUEHHbIN PE3yJIbTAT

YMeHue onepupoBaTth MOHATUAMU: cpenHee apudmMeTnieckoe, MeIuana,
HauOoJIbIllee ¥  HAaWMCEHbIIEe 3HAYEHHUsS, pa3Max, JUCIIEePCHS,
CTaH/JapPTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa, YMEHHE U3BJIEKATh,
UHTEPIPETHPOBATh HMH(OPMAIHMIO, TPEACTABICHHYI0 B Tabnumax, Ha
IrarpaMmmax, rpaukax, OTpaXKarollyro CBOHCTBA pealbHBIX IPOIECCOB
SIBIICHUI; TIPE/ICTABIATH HH(OPMAIHIO C TIOMOIIBIO TaOJIHIl U THArpaMM;
WCCIIeIOBAaTh CTAaTUCTUYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpaQUYecKuX METOJOB W  DJIEKTPOHHBIX  CPEICTB; TpadUuecKu
WCCIIeZIOBaTh COBMECTHBIE HAONIOACHUS C TOMOUIBIO JUArpamMm
paccenBaHys U JIMHEWHON perpeccun

YMeHne onepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIy4allHOTO COOBITUSI; yMEHUE BBIUUCIATDH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUyecKuXx METOJ0B; NPHUMEHATH
(GopMyIbl CIIOXKEHHSI U YMHOXKEHHS BEpOSITHOCTEH, (OopMyily MOJHON
BEpOSITHOCTH, hopMmyiny bepHymnnu, koMOuHaTopHbIe (DaKThl U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CIy4ailHass BeJNWYHMHA, paclpeieieHHe BEpOSITHOCTEH,
MaTeMaTH4ECKOe OKMJIAHUE, NUCHEPCHS M CTAHJAPTHOE OTKIOHCHHE
CllyyailHOM BeJIMYUHBI, (QYHKUUM pacupefeieHuss M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIBHOTO  PACHpPENEICHUT;
YMEHHE HCIIOJb30BaTh CBOMCTBA W3YYEHHBIX paCIpPENCIICHUN Ul
peleHus 3a1ad; 3HAKOMCTBO C MOHATUSIMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX MCCIEJOBAHUIN; yYMEHHUE MPHUBOIAUTH MPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIIMX YMCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHME OIIEPUPOBATH NOHATUSAMU: COYETaHUE, IIEPECTAaHOBKA,
YHMCIO COYETaHWH, YHUCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
IPUMEHATh KOMOMHATOPHbIE (PAKTHI U pacCyKACHHUS Ul PELICHU 3a/ay;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJEIIb M HHTEPIPETUPOBATH NOJTYYECHHBIN Pe3ybTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YINa, IUIOCKUNA  Yroi,
JIBYTPAHHBIA yroJl, TPEXTPAHHBIA YroJ, CKpEIIMBAIOIIMECS TMPSMBIE,
NapajuieTbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yroll
MEXAY MPSMBIMH, YrOJ MEXAY HPSIMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXTY TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MpU
pellleHnr 3aJa4 W3y4eHHbIEe (aKThl U TEOPEMbl MIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIErO0 MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBI) TEOMETPUUYECKUX TIOHIATHH WU
BEJIMYMH, pelIiaTh CBsI3aHHbIC C HUIMH MTPAKTUYECKHE 3a/1a4H

10

YMeHue onepupoBaTh MOHATHUSAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'PaHHUK, NMPaBWJIbHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOI'paHHHKA,
Ky0, mapajuienenures, Npu3Ma, NuUpamMuaa, (Qurypa M IMOBEPXHOCTb
BpallleHus], IWIMHIP, KOHYyC, map, chepa, miomans chepbl, IIOmaab
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MOBEPXHOCTH MHUPAMHJIBI, MPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Tapajlie/ieuea, MUPaMUIbI, MPU3MBI, IHUIHHIPA,
KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYCa W IMJIHHJIPA,
napajyie/ibHble OCH WM OCHOBAHMIO, CEUYCHHE Iapa, ILIOCKOCTD,
Kacaromasics chepbl, NUIMHIPA, KOHYCa; YMECHHE CTPOUTH CCUCHHE
MHOTOIpaHHHMKA, U300pakaTh MHOTOTPAHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpAIICHHSI, UX CCUCHHS, B TOM YHUCIIC C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMCHSTH CBOWCTBA T€OMETPHUYCCKUX (DUTYP, CAMOCTOATEIBHO
(bopMyITHPOBATh OMPEIEICHUS H3yIaeMbIX (DUTYpP, BBIABUIaTh THITOTE3bI
0 CBOMCTBaxX M MPH3HAKaX COMETPUUECKUX (GHUTyp, 000CHOBBIBATH WU
OMpoBepraTh MWX; YMEHHE MPOBOAWUTH KiIacCHPHKALUIO (GUTYp I10
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIUMBIC JOMOJHUTEIBHBIC
MTOCTPOCHHMSI

11

YMeHne omepupoBaTh TOHSATHSAMH: JBI)KEHHE B  IPOCTPAHCTBE,
napaiebHBIA TIEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHE MOA00Ms, MMOA0OHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIH30BATh TEOMETPUYECKAE OTHOIICHHS
MpH PEUICHHH 337a4; HAXOJWUTh TEOMETPUYECKHE BEIWYMHBI (JTHHA,
yroi, Iomanab, o0bEM) NpHU peUIeHHH 3aJad M3 JPYTuX YydeOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIATH T€OMETPUUECKUE
BEJIMYWHBI (UTMHA, YTOJ, IUIONIaab, OOBEM, IUIONIA[h TOBEPXHOCTH),
WCIOJIb3YSl HU3y4YeHHbIE (POPMYJIBI M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTH MHUPAMU[IBI, IPU3MBI, KOHYCa, LHUIMHIPA, TUIOMAIL Cepsl;
00bEM Ky0a, NpSAMOYTOJIBHOTO Mapajulesenumnesa, MUpaMuibl, MPU3MBL,
UWIMHIpPA, KOHyca, Ilapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB
110I00HBIX GHUryp

12

VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYIT'OJIbHAsA CUCTEMa KOOpAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOpPa, CymMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpAa HaA 4YHCJIO, Pa3I0KCHHUE BCKTOpa IIO 6a3Hcy,
CKaIILIpHOC IIPOM3BCACHUC, BCEKTOPHOC IIPOU3BEACHHUE, Yol MCKIY
BCKTOpPAaMH; YMCHUE HCII0JIb30BaTh BGKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ MCTOJ
Il pCHICHUSA TCOMCTPUYUCCKHUX 3adad W 3a4a4d JOpYrux y‘le6HLIX
MpcaIMCTOB

13

YMeHue BbIOMpaTh MOIXOAALIMM METOA Uil pELIeHHUs 3a/auy;
NOHMMAHHUE 3HAYMMOCTM MAaTEMaTHUKUd B U3YYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX IPOLECCOB M  SIBJICHHM; yMEHHE pPAaCHO3HaBaTh
IPOSBICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE, yYMEHHE IIPUBOJIUTH
IpUMEPBl  MATEMaTUYECKUX OTKPBITUA POCCUHCKOM U  MHUPOBOH
MaTE€MaTUYECKOU HAyKU
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HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYMCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMoCTy HEIbIX YUCell
19 Pannonanpupie uyncna. OOBIKHOBEHHBIE U JIECSITHYHBIE JApoOM, MPOLEHTHI,
OECKOHEYHBIE NTEPHONUECKHE TPOOH
13 Apudmernueckuit KOpEHE HaTypaJlbHOM cTerneHu. JleficTBus ¢ apupMeTH4eCKUMHU
KOPHSIMU HATypaJIbHOM CTETICHU
14 Crenens c 1enpIM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeM. CBoiCcTBa
CTETICHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnanabple U HATypaJIbHBIC JTOTapH (MBI
JlefictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 gyrciaamu. [IpuOmkEHHBIE BEIYUCICHNUS, TTPaBHiIa OKPYIJICHUS, TPUKHIKA W OIIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BhIpaKEHU
1.9 KowmmnekcHeie yncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmoHnanbHble ypaBHEHHS
2.3 TpuronomeTprdeckue ypaBHEHUS
2.4 IToka3zarenpHbIe U JJOTapu(MHUUESCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPaBEHCTBA
2.7 ITokazarenpHbIe U TorapudMudYecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHMH. OnpeaenuTens MaTPHUIlb
3 OYyHKIMH U TpadUKH
31 DyHKIM, cyoco6bl 3a/1aHns ¢ynkuun. I'papux ¢yHkuun. B3aumbo oOpatHble
¢ynkuuu. YérHele u HeuéTHble GyHkuuu. Ilepuoanueckue GyHKIMM
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH QyHkumu. Hymm QyHKum.
39 IIpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.
MakcuMymMbl U MHHUMYMBI ¢GyHKUuu. Haubosbliee M HauMeHbIllee 3HAaYEHUE
(YHKIIMH Ha TPOMEKYTKE
3.3 CreneHHass (QyHKUUS C HATypaJbHBIM M IeJbIM MokaszarteneMm. EE cBoiictBa u
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rpaduk. CBoiicTBa 1 rpauk KOpHs N-0ii CTETIEHU

3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 IToxa3zaTenpHas u orapudmMuyeckas GYHKINN, X CBOWCTBA U TpaUKH
36 Toukum paspeiBa. AcumnTotel TpadukoB ¢yHkuumid. CBolictBa  (yHKUIHUH,
HETPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipor3BoiHbIE 37I€eMEHTAPHBIX QYHKIMH
[IpumeHeHre NPOU3BOAHONM K HCCIEA0BaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOoblIero ¥ HauMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S) MHo’xecTBa U JIOTHKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMmmel Oiinepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OmnucaresibHasi CTATUCTUKA
6.2 BepostHocTh
6.3 Kombunartopuka
7 ['eomeTpust
7.1 Durypsl Ha MIIOCKOCTH
7.2 IIpsiMble ¥ UIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOJUMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIbBHOI'O
MMPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

I'eomerpus, 10-11 knacesl/ Aranacss JI.C., Byry3zos B.®., Kagomnes C.b. u apyrue,
WznarensctBo «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
e T'eomerpus, 10-11 knaccel/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u npyrue,
N3patensctBO «IIpocBenienue»
e HHdopmaMoHHO-METOAUYECKOE MUCHMO 00 0COOEHHOCTSIX IPENOAaBaHus y4eOHOTO
npeameta «Matematukay B 2026/2027 yueOGHOM roy

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e bubmmoreka [IOK
https://m.edsoo.ru/

e «Mos mkonay https://academy-content.apkpro.ru

e Vuu.py uchi.ru
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