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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHA OO0y4aromuxcs, (POpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOILECHUH PEAbHOIO U UJEATBbHOTO, XapaKTepe OTPaKEHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMUIO HAYYHOTO MHPOBO33PCHHS YUYAIIMXCS, a TaKKe KadyecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYHaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHHWH 3a7ad €CTeCTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHMUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBbIE IS
YKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
6osee ri1yO00KO, €Clii B JalibHEHIIeM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



I[OCTI/I)KCHI/IQ e OCBOCHUS MPOrpaMMbl obecrieunBaeTCs PCIICHUEM COOTBCTCTBYIOIIUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e hopMupoBaHUE IPEJICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH KyJIbTYpbl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e hopMupoBaHUE NPEICTABICHUS O MHOIOI'pDAaHHMKaX M Telax BpallleHUs Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJISIOIIMX ONMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOIIIEr0 MUPAa;

e hopMupoBaHHE YMEHMs PpACIO3HAaBaTh Ha 4YepTekaX, MOJENSIX U B PEAJbHOM MHpe
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

®OBJIAZICHHE METOJaMHM pELICHMs 3aJad Ha TMOCTPOCHHS Ha  H300pakeHHIX
POCTPAHCTBEHHBIX (DUTYD;

e hopMupOBaHNE YMEHHs OIEPUPOBATb OCHOBHBIMU IOHATUSMH O MHOIOTPaHHUKAX H
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIAJICHUC AJITOPUTMAaMHK PCUHICHHUA OCHOBHBIX THUIIOB 3ajay, (1)OpMI/IpOBaHI/IC YMCHHA
IMPOBOAUTH HECJIOKHBIC JOKa3aTCJIbHBIC PacCyxKaCcHu-d B Xoae peicHuAd
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e hopmupoBanue (HYHKIIMOHAIBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'E€OMETPUHU: YMCHHE
PacCIIo3HaBaTh MPOABJICHUA TCOMETPHUICCKUX HOHHTHfI, 00BEKTOB U 3aKOHOM€pHOCTeI>'I B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (GopMynmpoBaTh WX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
FCOMCTpH‘IGCKI/Iﬁ anmnapar [ pCHICHUA  MPAKTHKO-OPUCHTUPOBAHHBIX  3a4a4,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTYYE€HHbIE Pe3yJIbTaThlI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero u3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K AAIBHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHMs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpG}IMCTHO-HpaKTH‘{eCKOﬁ
NesITeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy ydalIuxXxcsi B  Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET PEIlICHUs 33/1a4 Ha CO3[JaHUE IPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena Bpamenus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSM, HO W MO rojaM oOy4deHHs Ha YpPOBHE CpeIHero oOIIero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4TOOBI OBJIAJICHUEC TCOMETPUICCKUMU IIOHATUAMHU u HaBBIKaAMH OCYIICCTBIIAIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HaHUSI BKIIFOYATUCH B OOMIYI0 CUCTEMY I'€OMETPHUECKUX MPEICTABICHUN 00yJaronuxcs,
pacumpsis 1 yriayosnsis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMeTpUH. Touka, npsmasi, INIOCKOCTh, MpocTpaHCTBO. IlonATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpelmBamomyecss npsamsle. llapannensHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mMapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX IIockocTel. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYpPhI HA INIOCKOCTU: TETPAdp,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

IlepneHqUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBI B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOocKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrospHas mpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAHHME MUpPaMUAbI; OOKOBas M TMOJHAs MOBEPXHOCTh MHUPAMMUIBI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuAa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJia; MpaBUjIbHAas TPEyroibHas MUpaMKia U MpaBUIbHBIN TeTpadap; Ky0. Ilpencrasnenune
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuieJenuIeaax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, tuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NHUpaMuAbl, TeOpeMa O IJIom@aau yceu€HHoi nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tena Bpamenus



[{uimHapuyeckass IMOBEPXHOCTb, OO0pasyrolye HINHAPHUECKOW TOBEPXHOCTH, OCh
LWINHAPUYECKON MoBepXHOCTH. [{MmnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckast 1mMoBepXHOCTb, 0Opa3yrolllue KOHHYECKOH IOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: ocHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, IuUameTp; IUIOIIAJAb IOBEPXHOCTH cdepbl. Bzaumnoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; chepa, BOMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIEHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLIAJAMHU ITOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuennss uMAMHIpa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. ClI0)KEHHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. llpaBuio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[TpsmoyronbHas cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS MPOTrpamMmbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTEePU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMHU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUICKOro OOIIECTBa, MPEICTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATbHBIMU HHCTHUTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMHU U Ha3HAYCHHEM.

IIarpuornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’kJaHCKON MIECHTUUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHCKOM MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHUSX, cepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcpOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU U JEATEIBbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:



ACTETUYECKMM  OTHOILIEHWEM K  MHpPYy, BKIIOYas  OACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, pPEIICHUH, PACCYXKACHUN; BOCHPUMMYHUBOCTHIO K
MaTEMaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

c()OPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MAaTEMaTHYeCKHEe 3HAHUS B HMHTEpecax
3I0pOBOr0 M Oe30macHoro obpasza KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHMEe, COATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXA, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHLHON
JeSATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOUS; MHTEPECOM K PA3IUYHBIM
chepam npodhecCHOHABHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckoMmy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKCHWH BCEHW JKW3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIIeHUU IPAKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HAIlPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHUMAaHHEM BIUSHUS COLHUAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAHUEM
I00ANbHOTO  XapakTepa JKOJOTHMYECKUX MpoOJieM; OpUEeHTaled Ha  [pUMEHEHHE
MaTEeMaTUYeCKUX 3HAHUU JJIsi pEeHIeHUs 3a7ad B 00JIACTH OKpYKArolel cpeipl, MIaHUuPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX IMOCIEICTBUHN ISl OKPY>KAIOILIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIICCTBCHHOW MPAKTHKH, TOHMMAHUEM MATEeMAaTHYECKON HAyKH Kak chepsl
YeJI0BEUYECKON JesTeIbHOCTH, ITAloB €€ Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHS LUBUIU3AIUY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHUKH W MaTEMaTU4YeCKOW KYJIbTYpOH KaK CpEJICTBOM TO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh THPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMEBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmi,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCALbHOIMU — DecyIsmUHbLMU
oelicmeusimu.

1) Vnusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHull pabomams ¢ uHgopmayuetl).

ba3zoBble lornyeckue 1eMcTBUA:

® BBISBIISITh M XapPAKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTeMaTHICCKUX OOBEKTOB,

MOHSITHIA, OTHOIICHWUH MEXIY TOHATUAMHU; (OPMYJIUPOBATH OMpEICIICHUS TOHSITHI;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeH s
¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3a;
® BOCIIPUHUMATh, (OPMYITUPOBATH M MPEOOPa3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIC H
OTpUIaTeNIbHbIE, eANHIYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEUHS B (aKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEAjarath KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;



e leNlaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JNEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSIMBIE U
OT TPOTUBHOIO), BBICTPaMBaTb APryMEHTALMIO, IPUBOAUTH INPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

e BEIOMpaTh croco0® pemeHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanboIee MOIXOAAINNA ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebckme 1eiCTBUA:

® [ICIIOJIB30BAaTh ~ BONPOCHI ~ KaK  HCCJENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITEJIBHO  CIIAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIIEIOBAaHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4yecKoro oOBbeKTa, SBIEHHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CAaMOCTOATENIEHO (OPMYITHPOBATH 00OOIIEHNUS U BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIO/IEHUs, UCCIIEI0OBAaHUS, OLCHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX DPE3YyJIbTaTOB,
BBIBOJIOB M 000OOIIEHHNI;

® [[POTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MIPOLIECCA, a TAKXKE BBIBUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

® BBISIBIISITH ACPUIIUTHI HHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX JJI OTBETAa HA BOIIPOC U IS
pelleHus 3a1a4H;

eBEIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, aHAJH3UPOBATbH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (QOpM
NpEeCTaBICHHUS;

® CTPYKTYpUpOBaThb HMH(OpMalMIO, TMPEeACTaBIATh €€ B  pa3iMuHbX  (opmax,
WTIOCTPUPOBATH TpapUuecKy;

® OIICHHWBATh HAAEKHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvhvle KOMMYyHUKAMUGHbIE Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Oo0menne:

® BOCIIPUHUMATh M (POPMYyTUpPOBaTh CYKACHUS B COOTBETCTBHM C YCIOBUSIMH MU LENISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MOJIy4YEeHHBIH pe3yibTaT;

®B X0jie 00CYKIEHHS 3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXKAaeMON TEMbI, IpOOJIEeMBI,
pemaeMoil  3aJauyu, BBICKAa3blBaTh MJIEW, HAIEJIEHHbIE HAa TIOUCK pEeLIeHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHAaJIOra,
0oOHapyXHUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme GpopMyIHpoBaTh
pa3HorjIacHsi, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, SKCIEPHUMEHTa, HUCCIEI0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:

® IOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUYyaJIbHOM pabOThl MpH
pelleHny y4eOHbIX 3a]la4; MPUHUMATh LeJb COBMECTHOU JEeSATENIbHOCTH, IIAHUPOBATh



OpraHu3allMI0 COBMECTHOM paloThl, pacmpenensTb BHIbI paboT, JOroBapHBAThHCH,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOCH;

® y4aCTBOBATh B TPYNIOBBIX (Gopmax paboThl (00CyKIeHHS, OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» W MHbBIE); BBINOJHATh CBOI YacTb pPabOTbl U KOOPAMHMPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmoicio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

® COCTaBJIATH IUIaH, aJITOPUTM PELCHMs 3a]1a4i, BBIOMpATh CIOCO0 PELIeHUs ¢ yuE€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIaJIETh HaBbIKAaMU ITO3HABATEJILHOM pediekcun Kak OCO3HAHUS COBEPIIAEMBbIX JEHCTBUIM
U MBICIUTENBHBIX NPOLIECCOB, UX PE3yJIbTAaTOB; BIaJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCca U pe3yJibTaTa PEeLIeHNs: MaTeMaTHUECKON 3ajjauu;

® [IPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPH PEUICHWW 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHMBAThb COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUAM, OOBICHATH IPUYMHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUSI U3 HUX MPHU PEIICHUN T€OMETPUIECKUX
3ajad4.

OnepupoBaTh TMOHATUSMH: TMAPAJUICIBHOCTh M TMEPIEHIUKYISIPHOCTh TPSMBIX U
IUIOCKOCTEH.

KrnaccudumupoBars B3auMHOE pacrofioKeHHE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAHHOTO yTJia; TpaaycHas Mepa IBYTPaHHOTO yTJia.

OnepupoBaTh NOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3HaBaTth OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (MMpaMua; Mpu3Ma, NpSMOYTOJIbHbBIN
napajuiesenumnes, Kyo).

KnaccudunupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA IS KJIAcCU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPABUJIBHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapajICICIUIIEbI).

OrnepupoBaTh MOHITHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHITH IPUHITUITHI TIOCTPOSHUS CEUEHUH, UCTIONB3YSI METO/I CIIEIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemates 3amaum Ha HaxOXJICHHE TEOMETPUUYECKMX BEIUYMH IO o0paslaM WiIn
aNropuTMaM, NPUMEHSS W3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY ABYMS TOYKAMU, OT TOUYKH JIO
MPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEXKY CKPEIIUBAIOUIUMUCS MPSMBIMHU.



Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH 1O oOpa3naMm WU
QITOpUTMaM, MNPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOIbl TPH PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
HPSMOH M TUIOCKOCTBIO, MEXY TNIOCKOCTSIMH, JABYTPAHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
npuMEeHEHHEeM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIAASIMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OmnepupoBaTh TMOHATHSAMHU: CHMMETPHsS B IIPOCTPAHCTBE;, ILEHTP, OCh U IUIOCKOCTh
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTs reoMeTpuueckre (aKThl Ui  pEHICHHs CTEPEOMETPUYECKHX 3ajad,
NPENOIaraloIluX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopme.

[TpuMeHSATh TpOCTEHIINE MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[lpuBoMTE, TpUMEpPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAE W IKHU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[TpuMeHATh TONMYYEHHBIC 3HAHUS HA IMPAKTHKE: aHAIM3HPOBATH peallbHBbIC CUTYAIlMH |
NPUMEHATh M3YYCHHbIE TOHSATHA B  HpOLECCe TIOMCKa PEHICHUS  MaTeMaTHYECKH
chopMyITHPOBaHHONW MPOOIEMBI, MOACIHUPOBATh pPEANTbHbIE CHTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJENU C HMCIOJb30BAHHEM T'€OMETPHUYCCKHX TOHSATUI M TEOopeM,
ammapara anreOpbl; penath NpakTHIECKUe 3a7a9i, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUIECKIX
BEJINYMH.

11 KUIIACC

OmnepupoBatb MOHSITUSIMHU: UIHHIPHYECKast MOBEPXHOCTb, oOpa3ymoiue
LWIMHPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHUUECKON
MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIpP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TEl BpallleHHUs.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TeNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIM OKOJIO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOILIECHUS MEXIY IUIOMIANSIMHU TMOBEPXHOCTEH W 00BEMaMH MOAOOHBIX
Tel.

N3o0paxarh u3ydaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHTH CEUCHHSI TEJI BPAIICHHSI.

W3Brekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrimmonsaTe )ICI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaaroT.

[TpuMeHsTh paBUIIO Napasieienurnea.



OnepupoBaTh NOHATHUAMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTrOJd MEXIY BEKTOPaMH, CKaISIpPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

Haxoauth cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3a1aBaTh MIOCKOCTh YPAaBHEHHEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TIpumensaTp reomerpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHYECKUX — 3ajad,
HPENOJIAararoIuX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3aaql Ha NMPHUMEHCHNUE BEKTOPHO-KOOPANHATHOTO
METOoJ1a.

Pemate 3agays Ha [OKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHUH W HaXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJIroOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IIPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

[IpuMeHATs mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC CUTyalud U
OPUMEHATh  M3YYCHHBIC TMOHATHS B  MpPOIECCe TMOWCKAa PEHICHHS  MaTeMaTHYECKH
chopMynUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJEIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH U TEOpEM,
arrapara aﬂrerH; peuiaTth MPAKTHUYCCKUC 3aa4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUICCKUX
BEJTUYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrponbnsie | IIpakrudeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTputo 10 Egggﬁ;ﬁiiiﬂﬁllczogew
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapayuienbHOCTh NPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmuoreka [IOK
TUIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYTriael MeXAY NPSAMBIMU U TTIOCKOCTSIMU 10 1 ﬁgg;?/ﬁée%icﬁ?rﬁllczo9e37
° MuororparHiKit 11 ! ]r?tptlgg:l;l/(r)ﬁ.eelijasci(.)rﬁllczo9e37
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 Eﬁg;?lﬁée%asiﬂljllcz()g%?
7 [ToBTOpEHME: CEeUeHUs], pACCTOSIHUS U YTJIbI 4 1 BH6H_HOTeKa OK
https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC
KosmmuecTBo 4acos DJIeKTPOHHbIE
Ne n/m HaumenoBaHue pa3ie/ioB U TeM Kontpoasmbie | TIpakTiueckie (uu¢posbie)
NporpamMmsbl Bcero paBoTLI paGoTLI gzlc);;(c)::nenbnue
. Tena ppawenis 12 ﬁggg:?/ﬁe%asg.)rﬁllczoge37
2 OO0BEMBI TEl 5 1 bu6nmoreka [JOK
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https://m.edsoo.ru/1c209e37
BekTopbl 1 KOOpMHATHI B POCTPAHCTBE 10 1 bubamorexa LIOK
P PA poCTP https://m.edsoo.ru/1c209e37
[ToBTOpEHME, 0600IICHNE, 7 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
MNOYPOYHOE ITINIAHUPOBAHHUE
10 KJIACC
No KoanuecTBo yacos Jlara DJIeKTPOHHbIE HHPPOBbIE
11/-11 Tema ypoka Beero Kontpoabubie | IlpakTnueckue W3yenust o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
soGpaermna a prcyma: ) Bumnoresa LIOK
b PHCYHKAX: https://m.edsoo.ru/aecc77cd
M300paxKeHHs MI0CKOCTEH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeHBI OTPE3Ka
moekoen, mepecekaronecs ) BuGmorexs LIOK
> 116D - https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MIOCKOCTh
moekoen, mepecekaonecs ) BuGmorexs LIOK
> 116D - https://m.edsoo.ru/db685e73
npsiMasi ¥ MIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubnuotexa [JOK
pPHCYHKaX, Ha IPOEKI[MOHHBIX https://m.edsoo.ru/a63959%ed
yeprexax
HauanbsHbie cBeeHUs 0 KyOe u 1 bu6muoreka [JOK
nupamuie, MX pa3BEPTKH U MOJICIH. https://m.edsoo.ru/b30dff38
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CeueHunsi MHOTOTPAaHHUKOB

HaganbsHbie cBeieHus 0 Kyoe u

but6mmoreka [IOK

6 [TMPAMIILE, HX PABEPTICH H MOAEITH. https://m.edsoo.ru/3d8ffd32
CeueHusi MHOTOTPaHHUKOB
7 KonTponbsHas pabora craproBas bubmorexa LIOK
P P P https://m.edso0.ru/a95f5c04
[TonsiTre 06 akCHOMaTHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/Occ5cafe
CJICZICTBHS U3 HUX
[TonsiTHe 006 aKCHOMATHYECKOM
9 MOCTPOCHUU CTEPEOMETPHUU: bubnmnoreka [HOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMATHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUH: bubnmnorexka HOK
AKCHOMBI CTEPEOMETPUHU U https://m.edso0.ru/65c6b106
CJICZICTBHS U3 HUX
[TonsiTne 06 akCHOMATHYECKOM
11 MIOCTPOEHUU CTEPEOMETPUH: bu6muoreka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJICAICTBUS U3 HUX
B3anMHoe pacnonoxeHne npsMbIxX
12 B IIPOCTPAHCTBE: NIEpeceKaroImecs, bubmuoreka [IOK
napasuieNbHbIe U CKPEIIUBAIOIINECs https://m.edsoo.ru/1a2520f6
TIPSIMBIE
[TapaeapHOCTB NPSIMBIX U
fp | maceorhnpeepurera B 10K
P p https://m.edsoo0.ru/93ad36b3
IPOCTPAHCTBE; MapaJlIeTbHOCTh
TPEX NPSAMBIX
14 [TapaysiebHOCTB NPSIMBIX U bubmuoreka [JOK
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IUIOCKOCTEN B MPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19h9

15 VYrael ¢ cOHanpaBJIE€HHBIMU bubmmoreka [JOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
16 VYron Mexay npsMbIMHU B bubnuotexa [JOK
POCTPAHCTBE https://m.edsoo.ru/fe733862
17 Yron mexay npsMbIMU B bubmmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
18 [TapanienbHOCTh TIITOCKOCTEN: bubnmnoreka [HOK
HapauIeIbHbIC MIIOCKOCTH https://m.edsoo.ru/2e18f255
19 CBoiicTBa mapayyIeIbHBIX bubnuorexa [IOK
IJIOCKOCTEHN https://m.edsoo.ru/e504d656
o | o o B LOK
P - TeTpasyp, https://m.edsoo.ru/4a28dc02
KyO, mapajuienenunes
21 [Toctpoenue ceuenuit bubmorexa LOK
P https://m.eds00.ru/1d434d0f
. but6mmoreka [IOK
22 Hocrpoerne cetentit https://m.edsoo.ru/ec26fe5d
KonrponbHas pabora no reme
23 "IIpsiMble U TJIOCKOCTH B bubmuoreka [JOK
npoctpaHcTse. [lapamieabHOCTb https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEH"
2| moexoent: nepnenmympe ubmiorera LLOK
- ICPITCHIUARY AP https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
o5 [Tpsimble mapanienbHble U bu6muoreka [JOK
NepHeHIMKYIISPHbIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95
26 [IpsimMble napaienbHbIe U bubmuoteka [IOK

NEPNCHANUKYIIAPHBIC K IMIIOCKOCTH

https://m.edsoo.ru/bha545966



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIpu3Hak nepneHuKyIspHOCTH

bubnunorexa LIOK

21 PSIMOM U TTOCKOCTH https://m.edsoo.ru/f85bfc46
28 [Ipu3Hak nepneHIuKyJISpHOCTH bubnuorexa [JOK
IPSIMON | TIOCKOCTH https://m.edso0.ru/79165d15
29 Teopema o npsamoit Bbu6muoteka [JOK
NEPIEHAUKYIAPHOM MIOCKOCTH https://m.edso0.ru/635¢5087
30 Teopema o mpsimMoi bubnuotexa [JOK
HEePICHIMKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/bd3745f8
31 Teopema o npsimoit bubnmnorexka HOK
NEPIEHIUKYIISPHOH MJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHIUKYNSAp U HAKIOHHBIE:
32 paccTostHuE OT TOYKHU 10 bubnuorexa [IOK
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOK https://m.edso00.ru/33c477d3
JI0 IIJIOCKOCTHU
[leprieHAUKYISAp ¥ HAKIOHHBIE:
33 paccTosiHuE OT TOYKHU 0 bubnmnoreka [HOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[TepnieHUKYNIsAp ¥ HAKIOHHBIE:
34 paccTostHUE OT TOYKHU JI0 bubnuotexa [JOK
IUIOCKOCTH, PAaCCTOSIHUE OT MPSMOM https://m.edsoo.ru/a5b7b8e3
JI0 TIJIOCKOCTH
[leprieHAUKYISAp ¥ HAKIOHHBIE:
35 paccTosiHUe OT TOYKH J10 bu6muoreka [JOK
IUIOCKOCTH, PACCTOSTHHE OT MPSIMOMA https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
36 VYTrasl B IPOCTPAHCTBE: YTOJI MEXKIY bubmmorexa [JOK
IPSIMOH M TTIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
37 JIByrpaHHBIN yroJI, TMHEHHBIN yromi bu6muoreka [JOK
JIBYTPaHHOTO yIiia https://m.edsoo.ru/5fa0b3ce
38 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoteka [IOK

JIBYTPAHHOIO yria

https://m.edsoo.ru/c7c777ed
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[IepnieHAUKyYIAPHOCTD INIOCKOCTEN:

39 MPU3HAK IEPICHIUKYIIPHOCTH bubmmorexa HOK
p PHCHIIY AP https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
o | nemmemmmern morsoers 6o 10K
p PHCTIY AP https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
i | ememmmern morsoers 6o 10K
p PHCHIIY AP https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
42 Teopema o TpEX MepHEHINKYIIPAX bubmorexa LIOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
43 Teopema o TpEX MEepPHEHANKYISIPAx bubmorexa LIOK
p P PHCHHKY D https://m.edsoo.ru/52188a7d
44 Teopema o TpEX MepHEHINKYIIPAX bubmorexa LIOK
p p PHCHIIKY AP https://m.edsoo.ru/9f246736
KoHTposbHas pabota 1mo Temam
45 "TleprnieHAIUKYISIPHOCTD MPSIMBIX U bubnmnorexka HOK
riockocTe" u "YTIbel MeXIY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTIOCKOCTSIMH "
ITonsiTHE MHOTOTpAaHHUKA,
o | e B LOK
p ’ YK https://m.edsoo.ru/2d24e873
HEBBIMYKIIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA
[Tpu3ma: N-yroyibHas MpuU3Ma; TpaHu
47 ¥ OCHOBAHUS MPU3MBL; IpSIMast U bu6nuorexa [IOK
HaKJIOHHASI TPU3MbI; OOKOBas https://m.edsoo.ru/b4ad63ad
MOJTHASI TOBEPXHOCTH MPU3MBI
48 [Tapamenenunen, IpsAMOyIrOJIbHBIN bubmuorexa [IOK
napauleNIeuIe;] U ero CBOicTBa https://m.edsoo.ru/8a7be683
49 [Tupamuia: N-yrojipHas nupamusa, bu6muoreka [JOK

I'paHd 1 OCHOBAHUC ITUPAMUIBI,

https://m.edsoo.ru/fblcd0a5
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OOKOBas U NOJIHAS IOBEPXHOCTh
UpPaMU/Ibl; IpaBUIIbHAS U
yCE€UYEHHAsI NUpaMuia

HpaBI/IJIBHBIG MHOT'OI'paHHUKU:
MMOHATHC ITPABUJIbHOI'O

50 MHOTI'OTpaHHMKA; IPaBUIIbHAs Bbu6muoteka [JOK
npy3Ma U MpaBUIIbHAS MHPaMU/Ia; https://m.edso0.ru/074c8865
MPaBWIbHAS TPEYTOJIbHAS TUPAMUIA
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencraBienue o NpaBUIbHBIX

o1 MEOII“IOF AHHUKAaX: oiTaa bubmorexa LHOK

P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJICKadp U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

52 MPsIMOM, MIIOCKOCTU. DJIEMEHThI bubnmnoreka HOK
CHMMETPHH B IIUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napasuieNienumne1ax, NpaBUIbHbBIX
MHOTOTPaHHHKAX
Brruncrnenue 3neMeHToB

53 MHOTOTPaHHHUKOB: p&Opa bubmorexa LOK

p - beopa, https://m.edsoo.ru/6cdbecef
JTMArOHAJIH, YTITBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOMU BuGmuorexa LIOK

54 MPU3MEL, ILIOWANh OCHOBAHMI, https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH — '

IPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MIPABUILHOM
OBEPXHOCTH TP © Bu6mmorexa LIOK

5 TTMPAMIIBT, TECOPEMA O TLIOMaH https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCCUEHHOM B '

TTUPAMHU/TBI

56 [TonsTre 00 00BEME bubmuoreka [JOK
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https://m.edsoo.ru/7ad0020b

N bubnnorexa [{OK
S7 OOLEm mupamm et https://m.edsoo.ru/235171b3
but6mmoreka [IOK
58 Hrorosas kouTposLHaz padota https://m.edso0.ru/b9146bc0
N bubnuorexa [IOK
59 OOLEm mupamm L1 https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
60 OOBEM mupamm et https://m.edso0.ru/79c10312
N bu6mmoreka IIOK
61 OOLEm mupamm et https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
62 OOBEM mpu3MEI https://m.edso0.ru/79853608
63 0618 bubmnoreka IIOK
HEM TTPH3MbIL https://m.edso0.ru/1e053890
N bubnuorexa [IOK
64 ObLEM mp3MLI https://m.edsoo.ru/482d3f51
KontponbHas padoTa o Teme Bubnmotexa [IOK
65 "MHororpaHHHKH,, " O0bEwbr https://m.edsoo.ru/28a6573c
MHOTOT'PAHHUKOB
[ToBTOpeHue, 06001IIEHNE
66 CHCTEMAaTHU3allus 3HaHUH. bu6nuorexa [IOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOIPAHHHKE
[ToBTOpenue, o6o0IIeHNE
CHCTEMaTH3alIMs 3HAHUH.
Brluncnenue pacCTOsSHUAN: MEXKIY Bu6morexa [IOK
67 JIBYMSI TOUKaMH, OT TOYKH JI0

HpHMOﬁ, OT TOYKH JO IIIIOCKOCTH,

MCXKAY CKPECIIUBAOIIMMHACA
MMPSAMBIMHA

https://m.edsoo.ru/f7792ba9
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[ToBTOpenue, o6o0IIeHNE
CUCTEMATH3aLMsl 3HAHUM.
Beluucienue yrios: Mexay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH 1 bubmorexa 10K
bett e P ’ https://m.edso00.ru/56765e8b
MEXy TPSIMOM | MJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXKITY
TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
11 KJIACC
Ne KoaunyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
11/-11 Tema ypoka Beero Konrpoabnbie | Ipakruueckue A — o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl

1 Cl?a?\f:TH'Hli?I% H:: HLT%OI;?I:(ZIS;CTH 1 bubmorexa LIOK
A P> roman P https://m.edsoo.ru/0341bc2b
cepsl
BsanmMHuoe pacronoxxeHue cepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnmnoreka [JOK
IUIOCKOCTH K cepe; TIIomab https://m.edsoo.ru/bed12a43
cepsl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnmnoreka [JOK
wiockoctd. CeueHus napa https://m.edsoo.ru/bc15f7{2
[{unuHIprYeckas MOBEPXHOCTb,

4 o0Opa3yromiue UIHHIPUYECKON 1 bubnmnoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
[WIHHIPAYECKON TTOBEPXHOCTH
[unuaap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 ocCh; 1 bu6muoreka [JOK
TI0MIa1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MTOBEPXHOCTH

6 N3o0pakenue mumHIpa Ha 1 bubnuotexa [JOK
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IJIOCKOCTH. Pa3BépTka nunuHapa.
Ceuenus nuuHApa (MIOCKOCTHIO,
napajuieIbHON UIn
NEePHEHIUKYISIPHONH OCH
HAJTUHIPA)

https://m.edso0.ru/016e25eb

KoHnueckast HOBEpXHOCTb,
o0pasyronye KOHUYECKOn

but6mmoreka [IOK

! HIOBEPXHOCTH, OCh Y BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW OBEPXHOCTHU

o | Ko oo n e B LOK

pasyrout b, IO https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH
o | oo e B LOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3006paxeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bu6nuoreka [JOK
napauiebHOW OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, IIPOXOASIIEN Yepes
BEPILUHY)

11 Komb6unanus ten Bpamienus u bubmuoreka [JOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONACAHHBIN

12 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuotexa [JOK
MHOT'OT'paHHMK WUJIM B TEIO https://m.edso0.ru/0b136158
BpalIeHUs

13 [ToursTue 06 06BEMe. OCHOBHEIC but6mmoreka [IOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

. bu6nunorexa LIOK
14 OOBEM A pa, KOHyCa https://m.edsoo0.ru/5513d87b
15 O0BEM 1rapa u wiomaasb chepsl bubnuoreka [JOK
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https://m.edsoo.ru/d189bde2

[TonoOHbIE TeNa B MPOCTPAHCTBE.
COOTHOIIICHHST MEXTY TUIONIAIIMH

but6mmoreka [IOK

16 HOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
IMONOOHBIX TEI

| Koo o o e B 0K
TeH,J,I patit https://m.edsoo.ru/4a33a8ab

18 BekTtop Ha miockocTy U B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB Etptlgg_l;/(;gee?siorﬁlzg £4£089

bubmuorexa [JOK

20 ¥MHOIKCHHE BEKTOPA Ha HHCIIO https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM Bubnmorexa LIOK

21 HEKOMILJIAaHAPHBIM BEKTOPaM. hitps://m.edsoo.ru/a28fd74e
ITpaBuiio nmapannenenumnena — '
Pemenne 3amau, CBﬂsaHHLVIx c § Bubnmorexa [JOK

22 MIPUMEHEHUEM MIPABUIT ACUCTBUH C hitps://m.eds00.ru/5a827900
BEKTOpAMU B '
KoopanHaTHO-BEKTOPHBIN METO Bubnmotexa [IOK

23 TPH PEILICHHH TEOMCTPHHACCKHX https://m.edsoo.ru/d3alfe30
3a7a4 — '

bubnuotexa [JOK

24 Hrorosas koRTpOIbHAA padoTa https://m.edscﬁ).ru/ec24dfc2
[IpssMmoyronbHas cucrtema
KOOPJIMHAT B MMPOCTPAHCTBE. Butmiorexa [[OK

25 Koop AHHATEL BEXTOPA. https://m.edsoo.ru/48db7058
[Ipocrelimue 3anauu B
KOOpJIMHATAX

26 Yron mexay BEKTOpaMH. bubnmnorexa [JOK

CkasiipHO€ MPOU3BEICHNE

https://m.edsoo.ru/725effc4
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BEKTOPOB

27 Beluucnenue yrios Mexay 1 Bu6muoteka [JOK
PSMBIMH U TIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
[ToBTOpEeHME, 0000IICHUE U

8 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubnnorexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edso0.ru/1780ba5d
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpeHue, 0600mEeHNE 1

29 CHCTEMAaTH3alMsl 3HAaHUH. 1 but6mmoreka [IOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca IIIaHUMETPUU

0| "Bectopmn coopmant s ) Bubaorexa LIOK

p " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

31 cHUCTeMaTH3aIlys 3HaHUH. 3a/1aun 1 bu6mmoreka [IOK
IUTAHUMETPUH U METOJIbI X https://m.edsoo.ru/7491efe0
pelICHUS
[ToBTOpenue, 0600IIEHNE U

32 cHUCTeMaTH3allus 3HaHUi. 3a1auu 1 bubmmorexa [JOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffdad7
pelieHus
[ToBTOpenue, 06001IeHUE U

33 CHCTEMaTH3alMs 3HAHUH. 1 but6mmoreka [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

34 [ToBTOpenwue, 0600IIEHNE 1 1 bubnuotexa [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
DOBEDSIEMOL0 IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
poBep 00pa3oBaTe/IbHOM MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTh
79 IIpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
' Tr€OMETPUYECKHX 3a/1ad
73 OnepupoBarTh MOHATHUSAMH: NapalIEIbHOCTh W MEPHEHAMKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
74 KnaccuuuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, 'paHH JBYIPAaHHOIO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JUHEWHBIH yro ABYIrpaHHOIO yIia, rpaaycHast
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbII
' MHOT'OI'PaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, IPAaBUJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMpaMuia, Mpu3Mma,
' NPsIMOYTOJIbHBIN Napajuieenunes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JJs
78 kinaccuukauuu  (BBIMYKJIBIE UM HEBBINYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napasuJiesIenune bl)
79 Onepuposatb HOHATUSAMH: ceKyIas IJIOCKOCTB, CEYEHHUE
' MHOTI'OTPaHHUKOB
710 OOBSCHATh NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,
’ WCIIOJIB3YSI METOJ CJIEHOB
CrponuTp ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXO0XJIEHHE T€OMETPHUUECKUX BEIMYUH MO0 oOpas3am
WIM aIropuT™MaMm, MpPUMEHsSs W3BECTHbIE aHAJIUTUYECKHE METOJbl IpH
7.12 pElIEHNN CTaHJAPTHBIX MAaTEMaTHMYECKHUX 3aJad Ha BbBIUYHCICHHE
paccTosHUN MEXy IBYMS TOYKAMH, OT TOUKH /0 HPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXKAY CKPEIHMBAOIIMMHUCS IPSIMBIMU
Pemrate 33124 Ha HaXOXJIEHHE T€OMETPHUUECKUX BEIMUYUH 0 oOpa3iam
WIM aIropuT™MaMm, MPUMEHsSs WM3BECTHbIE aHAJIUTUYECKHE METOJbl IpH
7.13 pELIEHNN CTaHJAPTHBIX MaTeMaTHYECKHX 3a/ad Ha BBIYHUCICHHUE YIJIOB
MEXIY CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXAY MPSIMOW M IJIOCKOCTBIO,
MEX1y TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB
Bbuucnare 00BbEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
7.14 (mpu3ma, nupamMuaa) ¢ npuMeHeHneM GopMyJl, BBIYUCISATh COOTHOIIEHUS

MEXKITY TJI0IAISIMU MOBEPXHOCTEH, o0BEMamMu 10T0OHBIX




MHOT'OI'PaHHUKOB

OnepupoBarh MOHATUSMH: CUMMETPHsSI B IPOCTPAHCTBE, LEHTP, OCh U

7.15
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTypBI
W3BnekaTh, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensaTh reomerpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJararmlliiX HECKOJIbKO IIArOB PELICHHS, €CIU YCIOBHS
IIPUMEHEHMsI 3aJJaHbl B ABHOH popme
718 [IpuMeHsaTh mpocTedIIMe NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUH CTEPEOMETPUUECKHX 33]1a4
719 [IpuBOaUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
' KM3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE
[IpuMeHATH MONTyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh peabHbIe
CUTyallud M MPUMEHATb H3YYEHHbIE IOHATHS B IIPOLECCE IOMCKA
pereHus MaTeMaTHYeCKU copMyIHpOBaHHON pooJIeMBl,
7.20 MOJIETIMPOBATh pealbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
IIOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, almapara ajireopsl, pelmaTh NPaKTUYECKUE 3a/1a4k, CBA3aHHbIE C
HaXO0XKJICHUEM I'€OMETPUYECKUX BEJIMUUH
11 KJIACC
Kon .
DOBEDSIEMOLD IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJbTarta
6 ["'eomerpus
OnepupoBaTh NOHIATUSIMU: LUINHIPUYECKAsl TOBEPXHOCTh, 00pa3yolne
6.1 LWIMHJIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHMYECKAs IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTH
6.2 Pacrnio3HaBaTh Tea BpameHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHUSI
6.4 KrnaccudumupoBarh B3auMHOE pacloioKeHHe CPEephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
[1apOBOTO CJI05, NIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Ted BpalleHHUs,
' TeOMETPHUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OIMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJI0
BpalleHUs
6.8 BblUMCIATE COOTHOIIEHHS MEXAY IUIOHAAsAMHM IOBEPXHOCTEH H
' 00bEMaMHU TOOOHEIX TEI
6.9 N3o06paxaTh n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX

‘-ICpTé)KHLIX HHCTPYMCHTOB




6.10

BbIONHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tell
BpallleHus

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MIPEICTaBICHHYI Ha
4epTeKaxX U pUCYHKaX

6.12

[TpumensaTh TeoMeTpuueckue (akThl sl PEUICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEAIoJIaraloluX HECKOJIBKO WLIaroB PELICHUs, €CIIM YCIOBUS
NPUMEHEHHS 33J]aHbl B SBHOH opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHSITB HeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BBIYHUTAHUA BCKTOpOB nu
YMHOXKEHHUS BEKTOpA Ha YKCIO, OOBSCHATh, KAKUMH CBOMCTBAMU OHH
o0azaroT

6.15

[TpuMeHsITh paBUIIO NapajuIeenuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKAPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXKIAy BEKTOpaMH, CKasIPHOE IPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, pACKIIaAbIBAaTh BEKTOP I10
JABYM HCKOJUIMHCAPHBIM BCKTOPpAM

6.18

3a,HaB8.TB IIJIOCKOCTb YPABHCHHUECM B ,Z[CK&pTOBOfI CUCTCMC KOOPpAUHAT

6.19

Pemats HpOCTCfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC
BCKTOPHO-KOOPAMHATHOIO METOa

6.20

Pemrats 3agadu Ha A0KasaTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUMN U
HaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYUH IIO 06pa3uaM WU aJIrOpUTMam,
MMPpUMCHAA HU3BCCTHBIC MCTO/bI npu PEUICHUN CTaHOapTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

HpI/IMeHHTL HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBA H SJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIECcCe
MOKCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYITUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BEITNUHMH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

7

I'eomerpus

7.1

OcCHOBHbIE TOHATUSA CTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTRO.
[TonsTie 00 AaKCMOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHUH: aKCHOMBbI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

7.2

B3aumHOe pacmonoxkeHue NpAMBIX B IIPOCTPAHCTBE. IEPECEKAIOIIMECH,
napajuleJibHble M CKpelMBaromuecs npsaMble. [lapamienpHOCTs NpSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMapajUICNIbHbIE IIpsSMbIE B  IPOCTPAHCTBE,
[apaJUIEIbHOCTD TPEX MPSAMBIX, MAPAJUIEIbHOCTD NPSIMON U IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM, YIrOJ MEXAY IPSAMBIMH B IIPOCTPAHCTBE.
[TapayuienpHOCTH  IJIOCKOCTEH:  NApajulelbHBIE  IUIOCKOCTH,  CBOWCTBa
napajyieNbHBIX TuIockocTei. [Ipocreifmme mpocTpaHcTBEHHBIE (GUTYPBI Ha
IUIOCKOCTH: TETPA3p, KyO, napajuiesienune]i, IoCTPOEHUE CeYeHU I

7.3

[lepnieHAUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE MpPsMBIE B
IIPOCTPAHCTBE, MpsAMBIC IMAPAUICIbHBIE U IEPHEHIUKYISPHBIE K INIOCKOCTH,
IPU3HAK MEPIEHIUKYJIAPHOCTH MPSIMOW M IIOCKOCTH, TEOpeMa O INpAMOH
NEPIEHAUKYJISIPHON INIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXIY NPSIMOU U
IUIOCKOCTBIO, JBYIPAHHBIA  yrojl, JMHEHHBIA yroll JBYIPAaHHOIO  YIJIa.
IlepneHauKyIsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT HOpsMOM 110  IUJIOCKOCTHM, HOpOeKUMs  (GUrypsl Ha  IUIOCKOCTb.
IlepneHuKyISIpHOCTD  IUIOCKOCTEH: IPU3HAK IEPHEHIUKYISIPHOCTH  JIBYX
10ckocTel. Teopema 0 TpEX NMeprneH UuKyIspax

7.4

IlonsAiTHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTBHI MHOIOTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHMKa. IIpu3ma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHUS MPU3MBI, IpsSMasi U HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAsI ~ TIOBEPXHOCTh  IPU3MBL. [Tapamrenenunen,  npsAMOYTOJIbHBIN
napajuiejenunes u ero csoicrsa. Ilupamuaa: N-yroiapHas nupaMuja, TpaHd U
OCHOBaHUE MUpaMH/ibl, 00KOBasl U MOJTHASI TOBEPXHOCTh MUPaMU/Ibl, TPaBUIbHAS
U Yyced€HHas MHpamMHuaa. OJIEMEHThl INpu3Mbl WM nupamunbl. [IpaBuibHbIE
MHOTOI'PAHHUKH: ITOHATUE MPABWIBHOTO MHOTOTPAaHHUKA, [TPAaBUJIbHAS IIPU3MA U
[IpaBUJIbHAs INUpaMuia, NPaBUIbHAs TPEyroyibHas IUPAMHUAA U IPaBUIBHBII
teTpasap, Ky0. IlpencraBieHne o mNpaBUIbHBIX MHOTOIPAHHUKAX: OKTadp,
JOJIeKadIp U uKocasapyrue CeueHus: NpU3Mbl U IMPaMUIbI

7.5

CI/IMMCTpI/Iﬂ B TPOCTPAaHCTBC: CUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOI\/'I,
IUIOCKOCTH.  DJIEMEHTEI CUMMCTPUHU B IHpAMHIAX, HapaJuICICIIUIICaax,
IMMPaBUJIbHBIX MHOT'OI'PaHHUKAX

7.6

Brruucnenue 31eMeHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOM MOBEPXHOCTH U IOJHOM TMOBEPXHOCTH MPSAMOM MNPU3MBI, IUIOIIATh
OCHOBaHMH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOM mpu3Mbl. Ilmomians
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM MNHUpaMHUABI, TEOpeMa O
wiomanu yceu€HHoi mnupamunabl. [lonstue 06 o00béMe. OO0BEM MHpPaAMUIBL,
IPU3MBI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIGHUS MEXAY TUIOMIAISIMU




MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEJ

11 KJIACC

Koxa

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIOLIUe IMIMHIPUYECKON MOBEPXHOCTH,
OCh UWIMHAPUYECKOW moBepxHOCTH. LlwimHap: ocHoBanus u  OOKOBas
MIOBEPXHOCTh, 00pa3ymolas U 0Ch, IJIOMIA/Ib OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, 00pa3yroline KOHHYECKOW IOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW TNOBEpXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA,
oOpasyromas U OCh, IUIOIIAJb OOKOBOW W TIOJHOW IMOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BEICOTa, OCHOBaHMS U OOKOBas MOBEPXHOCTh

6.3

Chepa wm map: meHTp, paguyc, AMAMETP, IUIOMAAb TOBEPXHOCTH CQephl.
B3anMHoe pacmonoxkenue cdepbl M IUIOCKOCTH, KacarelbHas IUIOCKOCTh K
cdepe, monaas cheps

6.4

W300paskeHue Tes BpalieHus Ha MII0CKOCTH. Pa3BépTka nummHapa u KoHyca

6.5

KomOuHanmu Ten BpamieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN
0K0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHSI

6.6

[Tonstue 06 06véMe. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00bEMeE
NPSIMOYTOJIBHOTO TIapajuienienunena u cieactsus u3 He€. OOBEM IHIMHIpA,
koHyca. O0bEM m1apa u miomaasb chepbl

6.7

IlonoGHble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IJIOLIAIsIMU
MIOBEPXHOCTEH, 00bEMAMU NOAOOHBIX TET

6.8

Ceuenust uunuHApa (MapajulebHO U MEPIEHAUKYISIPHO OCH), CEYEHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M TPOXO/sIIee Yepe3 BEPUIMHY), CeUSHHsI 11apa

6.9

BekTtop Ha miockocTy U B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXEHHME BEeKTOpa Ha 4ucio. Pa3noxeHue BekTOopa IO TpEM
HEKOMIUIaHApHBIM BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3anauy,
CBSA3aHHBIX C IPUMEHEHUEM ITPaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpssMoyronbHas cucrema KOOpAMHAT B NpPOCTpaHcTBe. KoopauHATHI BEKTOpA.
IIpocreiimme 3amaun B KOOpAMHATAaX. YToJdl MEXIAy BeKropamu. CkalsipHOe
IIPOU3BEICHNE BEKTOPOB. BBIYNMCIIEHNE YIII0B MEKIY IPSIMBIMHU U IUIOCKOCTSIMH.
KoopamHaTHO-BEKTOPHBII METOJ ITPH PELICHUH F€OMETPUUYECKUX 3aaa4

MPOBEPSIEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUSI

Kon

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJbTaTaM

MPOBEPAEMOro 0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbI CPeIHEro
TpeOOBaHuUs o01mero oopasoBaHus

Brnagenne metogamu 0Ka3aTeNbCTB, ATOPUTMAMU PELICHMS 3a]ad;
yMeHue (HopMyIHpoBaTh U ONEPUPOBATH MOHATUSMU: OIpEAeIeHHE,
aKCHOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTeNIbCTBO,
paBHOCUJIbHBIE ~ (OPMYJTUPOBKH;  MPUMEHSITh  UX;  yYMEHHE
¢dopmynupoBaTh 00paTHOE M TNPOTUBOIOJIOKHOE YTBEpXKJIEHHE,




NPUBOAUTH TPUMEPBl W KOHTPIPUMEpPBI, HCHOJIB30BaTh METOL
MaTeMaTUYECKON UHIYKINY; IIPOBOJUTH JI0Ka3aTeJIbHbIE
pacCyXJ€HHUs TpU pPELIEHUU 3a4ad, OLEHUBATH JIOTMYECKYIO
IPABWIBHOCTh PACCYXACHHUM; YMEHHE ONEpUpOBaTh IOHATUSAMU:
MHOECTBO, IMOJMHOKECTBO, OIEpallMy HaJ MHOKECTBAMH; YMEHHUE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jyuisl ONMCaHUs
peabHBIX MPOLECCOB U SBJICHUI U MPU PELIECHUH 334a4, B TOM YHUCIIE
U3 JAPYrux Y4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTHU; YMEHHE
3aJaBaTh W ONHWCBHIBaTh  Tpadpl  pPa3sTUYHBIMUA  CIOCOOAMH;
HCIIOJIb30BaTh Tpadbl MPH PEIICHUH 3324

VYMeHHE OIepHpoBaTh IOHATHUSMU: HATypaJlbHOE YHCIIO, LENoe
YHCIO0, CTENeHb C LEeJIbIM I[oKa3aTeleM, KOpPeHb HaTypalbHOM
CTENCHM, CTENEHb C pPAMUOHAIBHBIM IIOKa3aTeJeM, CTENeHb C
JeMCTBUTENLHBIM TIOKA3aTeseM, Jiorapu(dm 4ncia, CHHYC, KOCUHYC H
TaHT'eHC TMPOU3BOJILHOTO YHCJa, OCTATOK MO0 MOJYIIO, PallHOHAIbHOE
YHCII0, UPPAMOHAIBHOE YHCIIO, MHOXXECTBA HATYpPAJIbHBIX, MEJNbIX,
palMOHANIBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKH JETMMOCTH, HAUMEHBIIHA OOLIHIA IeTUTENh 1 HANMEHbIIIEee
obmee KpatHoe, anroputM EBKiIMIa 0pu  pelieHud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMH CUWCIICHUS;
yYMEHHE BBINOJHATH BBIYMCICHUE 3HAYCHUH M TNpeoOpa3oBaHUs
BBIDQKEHUI CO CTeNmeHsMH U Jorapudmamu, mpeoOdpazoBaHUS

NpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHUM;  yMEHHE  OIEpHUpOBaTh
HNOHSTUSIMM: ITIOCJIEI0BAaTEIbHOCTh, apuMeThyecKkass Iporpeccus,
reoMeTpu4ecKast rporpeccus, OECKOHEUHO yOBbIBaro11ast
reoMeTpruYecKast IIPOTPECCHS; YMEHHE 3a]1aBaTh

NIOCJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX
dbopMyJ; yMEHHME ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpSDKEHHBIE  KOMIUIEKCHBIE  4YMCIa, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4Hucia, ¢opMa 3allUCHd  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas, TPUrOHOMETpHUECKass U airedpandeckas); yMeTb
IPOU3BOIUTH  apudmeThyeckue JeHCTBUS € KOMIUIEKCHBIMU
YHCJIaMH; IPUBOJUTH IPUMEPHI UCIIOIb30BaHU KOMIIEKCHBIX YHCEI;
ONepupoBaTh MNOHATUAMU: MaTpuua 2x2 u 3X3, omnpeaenuTelb
MaTpPHULbI, FEOMETPUYECKUI CMBICIT ONIPEAETUTEIS

YMmenune OIIEpUPOBATH MOHSTUSMM: panroHasIbHbIE,
UppalMoHaJIbHbIE, MOKa3aTeIbHble, CTENEHHbIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA, MX CUCTEMBI;
YMEHHE OIEepUPOBATh TMOHATUSMU: TOXAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCT€Ma YpaBHEHUH H
HEPAaBEHCTB, PAaBHOCWJIBLHOCTbH YpaBHEHHI, HEPAaBEHCTB U CHUCTEM;
YMEHHME pPElIaTh YPABHEHMsI, HEPABEHCTBA M CUCTEMBI C ITOMOLIBIO
pa3IMYHbIX NPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; MPUMEHSATh YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JUIS
pellleHnss MaTeMaTHYeCKUX 3aad U 3a/ad U3 Pa3IMyHbIX oOiacteil
HAYKU ¥ peasbHON XKU3HH

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTH (YHKIIHH,
NEePUOANYHOCTD byHKIUH, OTPaHMYEHHOCTh ¢dhyHKIIMY,




MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIIMU, HaAuOOJbIIee U
HaVMEHbIIee 3HaueHHs (YHKIUHM Ha TPOMEXKYTKE, HENpepbIBHAS
GyHkmg, acumnrToTel Tpaduka (QyHKOIMM, TepBas W BTOpas
npou3BOHAS (YHKUIMH, TEOMETPUYECKHA W (U3NYECKHNA CMBICIH
IPOU3BOAHON, TEpPBOOOpa3Hasi, ONPENCHEHHBI HHTErpall; yMEHHE
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIWU; YMEHHE BBIYUCIATH
IPOU3BOAHBIE CYMMBI, HPOM3BEJCHUS, YAaCTHOTO W KOMIIO3UIMU
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K TpaduKy (yHKIHH;
yMEHHE HaXOIUTh NMPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIHH; yMEHHE
UCTIOJIb30BaTh MMPOU3BOAHYIO Ul HCCIEA0BaHUs (PYHKIUH, HAXOIUTD
HauOONbIINE U HAMMEHBIINE 3HAYEeHUs] (YHKIMH; CTPOUTH TpaduKu
MHOTOWJIECHOB C HCIOJb30BAHWEM ammapara MaTeMaTHYeCKOTo
aHaJIM3a; MPUMEHSATHh MPOU3BOAHYIO JUIS HAXOXICHHS HAWITYYILIETo
peleHNs B MPUKIATHBIX, B TOM YHCIE COLUATBEHO-I)KOHOMHYECKUX U
Gu3nyeckux 3ajadax; HAXOMUTh IUIOMATM U OOBEMBI GHUry C
NOMOIIBI0 MHTETpaia; NPUBOAUTH TPUMEPHl MaTEMaTHYECKOTO
MOZEITMPOBAHMS C TOMOIIBIO T((epeHIINATbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHSIMH: Tpaduk ¢GyHKIUMU, oOparHas
GyHKIHS, KOMIO3UIHS QYHKIMH, JIMHEHHAs QYHKINS, KBaJApaTHIHAS
byHKIMsA,  pauMoHanbHas — (QyHKUMA,  creneHHas — QyHKIuS,
TPUTOHOMETpHYSCKHE (DYHKIHUH, OOpaTHBICE TPUTOHOMETPHUCCKHE
GyHKIMU, TIOKa3aTeiabHas W Jorapudmuyeckas (yHKIUU; YMCHHUE
CTPOUTH TpadUKH U3YICHHBIX (PYHKIIHIA, BBITIOTHATH IPeoOpa3oBaHus
rpadpukoB  (QYHKIUW, WCIOJIB30BaTh TpapuKH IS U3y4YCHHS
MIPOIIECCOB M 3aBUCUMOCTEH, PU PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX
NPeMETOB W 3allad M3 PEajbHON >KH3HH; BbIpaxkaTh (HOopMyJIamu
3aBUCHUMOCTH MEXAY BEIMYMHAMH, WCIOJIL30BaTh CBOHCTBA U
rpaduku GYHKIUI A7 pelleHus ypaBHEHUI, HEPaBEHCTB U 3ajad ¢
napaMeTpamu; U300paxarh Ha KOOPAMHATHOHN TIOCKOCTH MHOXKECTBA
pelieHuil ypaBHEHH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 3374l Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, TOJU U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBapOB
U yCIOyr, HaJOTH, 33Jayd U3 O0JacTH YHpPaBICHHUS JIMYHBIMH U
ceMEHbIMU (PMHAHCAMU); COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHMIO 3aJauyd, MCCIEN0BATh
NOJIy4EHHOE pEIlIeHHE U OLICHUBATh IIPABJONOI00HOCTh PE3Y/IBTATOB;
YMEHHME MOJEIMPOBATh pEalbHbIE CUTyallMH Ha SI3bIKE MAaTEMAaTHUKH;
COCTaBJISITh BBIPAXKEHUS, YPaBHEHUS, HEPAaBEHCTBA U UX CHCTEMBI 1O
YCIOBUIO  3aJa4yM, HUCCIENOBaTb  IIOCTPOEHHBIE  MOJEIH  C
UCIIOJIb30BaHUEM amnmapara anreopsl, UHTEPIPETUPOBATH
MIOJIyYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpelHee apupMETHYEeCKoe,
MeaMaHa, HauoOoJIbIllee U HaMeHbIlIee 3HaYeHUsI, pa3Max, TUCIEePCHUs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO HaboOpa; yMEHHE W3BIEKaTh,
UHTEPIPETUPOBATh MH(OPMAILIMIO, MPEACTABIEHHYI0 B Ta0lMIIaX, Ha
auarpaMmax, Trpaukax, OTPaKalollyl0 CBOWHCTBA  pealibHBIX
MPOLECCOB M SIBJICHUHN; MPEICTaBISATh HH(POPMALMIO C IOMOIIBIO
TaOJMUIl U JMarpaMM; HcCCieloBaTh CTAaTUCTHYECKUE JaHHBIE, B TOM
YyHuCclie C NpPUMEHEHHEM TIpa@HUuecKuX METOJ0B M AIJIEKTPOHHBIX




CPEACTB; TpaHUuUecKHd HCCIENOBaTh COBMECTHBIE HAOMIOJCHUS C
IIOMOILBIO AMarpaMM PacCEUBaHUs U JIMHEHHON PErpeccuu

YMeHHe onepupoBaTh NOHATHSAMHU: CIIyYalHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4yallHOro COOBITHS; YMEHHME BBIYMCIATH
BEPOSTHOCTH C HMCIIOJIb30BAaHHEM I'pa)uueCKUX METO/I0B; MPUMEHSThH
(GopMyIbI CIOXKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (OopMyITy MOJIHOM
BEpOATHOCTH, Qopmyny bepHymin, kKoMOMHaTopHble (aKThl |
(GopMyInbl; OLIEHUBaTb BEPOSTHOCTH pEalbHBIX COOBITHH; yMEHHE
OIIEpPUPOBATh IOHATUSMHU: CIlydalHas BEJIMYMHA, DPACIpeIeIcHUe
BEPOATHOCTEH,  MAaTEMaTHYeCKOe  OXHMJAaHUEe, JUCHEpCHs U
CTaHJApTHOE  OTKJIOHEHHE CIy4alHOH  BeIMYUHBI,  (DYHKIHH
pacnpezneneHuss M IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTelIbHOIO U
HOPMAJIBHOI'O pacCIpEAeICHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX pAaclpeiciieHud N peuleHMs 3ajad; 3HAKOMCTBO C
HNOHSTUSIMM: 3aKOH  OOJBIIMX  YHMCEN, METOJbl BBIOOPOUHBIX
UCCIIEOBAHNM; yMEHHME NPUBOAUTH IPHUMEPHl NPOSABICHUS 3aKOHA
OOJBIINX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE
OIEpUpPOBaTh  MNOHATUSAMM: COYETAHUE, IIEPECTAaHOBKA, YHUCIIO
COYETaHWH, 4YHCIO TEPeCcTaHOBOK, OwHOM HpIOTOHA; yMeHHe
OPUMEHATh KOMOUMHATOpHBbIE (aKThl M PACCYKACHUS ISl PELICHUS
3a/1a4; OLEHUBATh BEPOSTHOCTU pEAJIbHBIX COOBITHI; COCTaBIISTH
BEPOATHOCTHYIO  MOJEJIb M  HUHTEPIPETHPOBATH  IOJYYEHHBIN
pe3yabpTar

YMeHHne omnepupoBaTh IOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIA, IUIOCKUH Yroil,
JBYI'PAHHBIA YTOJ, TPEXI'PAHHBIA YroJI, CKPELIMBAIOIIHUECS IPSMBIE,
NapaJuIeJIbHOCTh U IEPHEHIUKYISPHOCT MPSAMBIX M IUIOCKOCTEH,
YO MEXAY NPSIMBIMH, YroJl MEXKIY HPSIMOM M INIOCKOCTBIO, Yol
MEXIY IUIOCKOCTSAMH, pacCTOSSHUE OT TOYKH [0 IUIOCKOCTH,
paccTOsIHUE MEXKIy NPSIMBIMH, PACCTOSHHUE MEXAY IIJIOCKOCTIMU;
YMEHHUE HCIOJb30BaTh IMpPHU PEIICHUH 3a7ad H3ydeHHbIe (aKThl U
TEOpEMbl ITUIAHMMETPHUM; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUPa; CTPOUTh MATEMATHUECKUE MOJEIHN C ITOMOILBIO
F€OMETPUYECKUX IOHSATUN M BEIWYHWH, pellaTh CBSI3aHHBIE C HUMH
IIPaKTUYECKUE 3a0a4U
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YMeHue omnepupoBaTh MOHATHUAMHU: IUIOUIATb (QUrypbl, O00BEM
¢Gurypbl, MHOTOTPAaHHUK, TPABUIbHBIH MHOTOTPaHHHUK, CEUYEHUE
MHOTOTpaHHMKa, KyO, Mapajuleienumnes, npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpalleHMs], HWIMHJpP, KOHYC, map, cdepa, Iiouaib
chephl, TUIOMAAb TOBEPXHOCTH MHUPAMUIBI, MPU3MBI, KOHYCA,
WIMHIpa, 00BEM Kyba, MPAMOYTrOJbHOIO MapajuleNienunena,
NUPAaMUJIbl, TPU3MBI, LWIMHIpA, KOHyca, IIapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUSI KOHYCa U LUINH/PA, MapajljielibHble OCH WU
OCHOBAHMIO, CEYEHME Ilapa, IUIOCKOCTh, Kacamomasics cgepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTIOTPaHHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (PUTYPHI U MMOBEPXHOCTH BpAIIEHUs, UX
CEYEHHs, B TOM YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
OPUMEHATh CBOMCTBA TIE€OMETPUYECKHX (HUTYp, CaMOCTOSATEIBHO
bopMynupoBaTh ONpENENeHUs H3ydaeMblX (Uryp, BbIIBUIaTh




TUINOTE3bl O CBOMCTBAX W TMpPHU3HAKaX TeOMETpUUYecKUx Guryp,
00OCHOBBIBaTh ~ WJIM  OINpOBEpraTb  HUX; yYMEHUE IPOBOJUTH
Kiaccupukanuo ¢GUryp mHo pasluyHbIM IPU3HAKAM, BBIIOJIHATH
HE00XO0IMMBIE JONIOJIHUTENbHbBIE TOCTPOEHUS

YMeHue ONCpHUpOBaTh MNOHATUAMHU: JABHIKCHUC B IIPOCTPAHCTBC,
HapauieJbHBIA  EPEHOC, CHUMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, INpeoOpa3oBaHHe TMOAOOHs, TMOAOOHbIC
(GUrypsl; yMEHHE PACIIO3HABATh PaBHbIC U MOAOOHBIC (UTYpPBI, B TOM
YpCclie B NPUPOJC, HCKYCCTBE, apXUTEKTYpe;, HCIIOJIb30BATh
TEOMETPUYECKHE OTHOLICHHWS [pU pPEUICHHH 3a1a4; HaXOIUTh
FEOMETPHYECKUE BEIMYUHBI (JIJIMHA, YTroJ, IUIOMAdb, O00BEM) MpHU

11 pellleHnr 3a7ad U3 JPYruX Y4eOHBIX MPEIMETOB U U3 peaibHOU

KU3HH; YMEHHE BBIYUCIISATH TE€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yrojia, IUIOMAAb, OOBEM, IUIONIAJb IOBEPXHOCTH), HCIOIb3Ys
U3y4eHHBIE (POPMYITBI M METOBI, B TOM YHCIIE: TUIOIA b IIOBEPXHOCTH
NUPaMUJIBl, TPU3MBI, KOHYCa, LWIMHApA, IUIOMaab chepsl; 00BbEM
Ky0a, TPSAMOYrOJBHOTO TMapajUieNienuIieia, NTHPaMUIbI, TPU3MBI,
IWJIMHAPA, KOHYCa, IIapa; YMEHHE HAXOJHUTh OTHOIICHHE OOBEMOB
N0JIOOHBIX GUTyp

YMmenue OIICpHUPOBATH IIOHATUAMMU: IpsAMOYTOJibHaA cucremMa
KOOpAWHAT, BCKTOP, KOOPAMHATBI TOYKH, KOOPAHHATBI BCKTOpA,
CyMMa BCKTOPOB, MPOMU3BCACHUC BCKTOpPAa Ha 4YHUCIIO, PA3JIOKCHHUC

12 BEKTOpa 10 0a3ucy, CKaJIIpHOE NPOU3BEIECHUE, BEKTOPHOE

IIPOU3BEJICHNE, YroJI MEXKIy BEKTOpPaMH; YMEHHUE HCIIOIb30BaTh
BEKTOPHBIA U KOOPIMHATHBIA METOJ IJIs PELICHUS I'€OMETPUYECKUX
3a/1a4 U 3a/1a4 IpYruX yuyeOHbIX PEIMETOB
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YMeHue BbpIOMpATh MOAXOMALIMI METOA [UIsl pEIIeHUs 3aJauu;
[IOHUMaHUE 3HAYMMOCTH MATEMATHKU B W3Y4YCHUM IPUPOAHBIX H
OOLIECTBEHHBIX TPOIECCOB U SBJIEHUH; YMEHHUE pPACIIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOAUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOW W MHMPOBOH
MaTEMaTU4YECKON HAyKU

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

Kon
1 Uucna v BBIYUCTICHUS

1.1 Harypanbssle u nensle yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCell

12 Parmonanbheie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIEHTHI,
OecKOHEYHbIEe NEPUOANYECKHE APOodH

13 ApudpmeTnueckuii KOpPEHb HaTypaJbHON CTEIICHU. JencrTBus c
apu(pMeTHYECKUMH KOPHSIMHU HATYpaJIbHOM CTETIeHU

14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
CBolicTBa CTENEHU

15 CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,




apKTaHT€HC YMCIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTypabHbBIC JOraprupMbI
JlelicTBuTenbHBIE 4YHCIAa. ApuPMETHYECKHE OIepaluud ¢ JICHCTBUTEIBHBIMU
1.7 yuciaamu. llpuOnuxkE€HHble BBIYMCIEHUS, IPaBUJAa OKPYIJIEHUS, NPUKHUIKA U
OLIEHKA PEe3yJIbTaTa BEIUYUCIICHU
1.8 [IpeoOpaszoBanue BhIpaKEHUN
1.9 KommiekcHble uncia
2 YpaBHEHUs ¥ HEPAaBEHCTBA
2.1 Llesbie 1 1pOOHO-paAIIOHAIBHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpruyeckue ypaBHEHUS
2.4 IToka3zaTenpHbIE U JTOrapuPMHUUECKIE YPABHEHHS
2.5 Ienbie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenpHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 Matpuiia cucTeMbl JIMHEHHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl
3 DyHKIMH U TpaQuKH
31 OyHKIus, crocoOs! 3amanus GyHkuuu. I'paduk ¢ynkumu. BzanmHo oOpatHbie
¢bynkiuu. YérHeie u Heu€tHble QyHkuuu. [lepuoandeckue GpyHkuuu
OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUM ¢yHkumu. Hymu ¢yHkuumu.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. HanGosbliee ¥ HauMeHbIIee 3HAYEHUE
(YHKIIMM Ha IPOMEKYTKE
33 CrenenHas (yHKIUS ¢ HAaTypaJbHBIM M IIeJIbIM TNoka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHs N-Oi CTENEHH
3.4 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U rpaQuKu
3.5 IlokazarenbHas u norapudmuueckas QyHKINHU, X CBOMCTBA U IrpaduKH
36 Toukn paspsiBa. AcuMnrTorsl rpaduxoB QyHkiuil. CpoiicTBa QyHKIMH,
HENPEePhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATEIbHOCTEN
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